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These factors have combined to create the current atmospherics in
the Committee, where a modified version of the Wirth bill will be
used as the basis for mark-up the week of April 36. I have
attached a copy of this bill and a fact sheet, entitled Joint
Staff Draft (March 26, 19%0), for your perusal. To the extent
they have not already seen these materials, you might want to get
them to Darman, Porter, Bromley, Boskin and Deland.

While the draft 'is troubling, it is critical to understand that
Senators Johnston and McClure have only agreed to cosponsor this
diluted version of the Wirth bill on the basis that it be the
starting point for mark-up. Senator McClure, in fact, expressed
grave misgivings about the draft during a recent hearing and
allowed that it would have tc undergo radical surgery before he
could support it.

McClure, the Global Climate Coalition (industry groups), and to a
less visible extent, Johnston, are now carefully reviewing the
draft to develop amendments to improve the bill. Department of
Energy representatives, including Polly Gault and Linda Stuntz,
are working with McClure's staff in this regard. I will follow
these deliberations closely and keep you advised of their
progress.

McClure's staff feel they can probably garner the votes to report
out a reasonable bill, but are concerned about what will happen
on the floor. There, they feel our help will be critical in
preventing the environmentalists from loading up the bill.

Here's a quick back-of-the-envelope sense of how Committee votes
would probably stack up on the issue: For Wirth: wirth,
Bumpers, Metzenbaum and Bradley; For the Leadership: Johnston,
McClure, Ford, Heflin, Domenici, Wallop, Murkowski, Nickles,
Burns, Garn, McConnell. Swing votes include: Bingaman, Conrad,
Rockefeller and Hatfield.

However, all bets are off on this rack up if Johnston weakens
under environmental pressure.

I'll keep you posted.

ATTACHMENTS

cc: Hollingsworth )
Grady
Gorman
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THE WHITE HOUSE
WASHINGTON

April 20, 1990

MEMORANDUM FOR FRED McCLURE
FROM: DAVID P. SLOANE

SUBJECT: SENATE ENERGY COMMITTEE GLOBAL WARMING
BILL, S. 324

I. INTRODUCTION

This memo is intended to clarify the status of the comprehensive
global warming bill under consideration in the Senate Energy
Committee. Governor Sununu has expressed concern and might want
an update. While dissuading Committee principals from moving
forward is unlikely, their product will be more responsible than
any of the other potential Committee bills (Environment & Public
Works, Commerce, etc.) when the Senate takes up the issue at some
future date.

ITX. BACKGROUND & POLITICS

Senator Wirth introduced his National Energy Policy Act (S. 324)
last year, but had no success in getting Chairman Johnston to put
it before the Committee for consideration. However, at that
time, Johnston committed to doing something with the global
warming issue in the Second Session.

From a political standpoint, while neither Johnston or McClure is
comfortable legislating on the global warming issue, several
factors have propelled them into action. The first:
jurisdiction. During debate on the Clean Air Act, Mltchell
announced his plans to move a global warming bill later in the
year. In fact, this was how he dissuaded Senator Bryan from
offering his CAFE amendment on the air bill.

In addition, both Johnston and McClure felt the Environment &
Public Works Committee traipsed all over their jurisdiction
during the Clean Air Act debate, establishing major -energy
policies without their involvement. Neither Senator wants a
recurrence of that situation -- though it is likely given the
sweeping jurisdictional interest in the issue.

Second, Chairman Johnston continues to feel a need to be more
aggressive on the "green" issues given the politics of his
reelection effort, and the populist enviromental rhetoric of his
opponent, David Duke.



Purpose

NATIONAL ENERGY POLICY ACT OF 1990 . <:>
(Wirth, Johnston & McClure Joint Staff Draft)

March 26, 1990 _ ’:

The overall purpose of the Act is to establish a national
energy policy that will reduce the generation of carbon
dioxide (CO;) and greenhouse gases as quickly as feasible.

Goals

1.

Foster development of policies (for more efficient use
standards, increased energy efficiency of existing
technplogies, fuel switching, use of. renewables, fuel
and electricity taxes, nuclear energy, and
reforestation) to stabilize generatlon of greenhouse
gases.

Assess feasibility of reducing generatloh of carbon
dioxide and other gases not controlled by the Montreal
Protocol. -

Investigate the feasibility and economic environmental
implications of achieving a 20% reduction in carbon
dioxide emissions by 2005.

Also, goal to establish an international agreement on
global climate change by 1992.

The goals are to be met by a National Energy Strategy and
Action Plan which shall set forth priorities for the use of
"enerqgy resources" (which include traditional fuels as well
as improvements in processing and end use efficiency) to
achieve goals number two and three (reductions in carbon
dioxide emissions).

The Energy Strategy Action Plan shall include:

1.

Assignment of priorities among most cost-effective

. energy resources determined based on comparing system

cost (all direct costs over the resources available
life including environmental mitigation).

A comprehensive inventory of energy resources and their

costs.

Targets for production, import, and consumption of
"energy resources" to ensure that goals number two and

three can be met.

Y,

—



4. A proposed 2-year action program for meeting these-
reduction targets which sets forth all practicable
actions that can be undertaken within existing federal

authority.

5. Recommendations for any new federal authority to
achieve the goals of section 5 and new policies needed
to encourage state action.

Establishes a ""Director of Climate Protection" who would
represent DOE in interagency and multilateral formulation of
global climate change policy, and would report to Congress
and the President on a review of current scientific
knowledge regarding global climate change, to be performed
by the National Academy of Sciences. Additionally, a
public-private sector Federal Energy-Environmental
Coordinating Council would assess all energy and
environmental issues affecting Federal programs, and would
prepare a research plan to analyze the relationship between
energy use and global climate change.

Energx eff1c1en01es proposals include an amendment to PURPA
to encourage "least-cost" utility planing. The change

would require state utility commissions to consider revising
ratemaking practices in order to incite utility investments
in conservation and other demand reduction techniques
whenever they would provide a least-cost supply option. The
Federal government is directed to utilize efficiencies and
renewable energy sources, and directs HUD to promulgate home
energy efficiency ratings and the National Institute of
Standards to develop energy efficiency for windows.

Proposed research and development programs include Centers
for Energy Intensive Industries, joint ventures in renewable
enerqgy, alternative vehicle fuels, high efficiency heat
engines, hydrogen utilization and fusion technology.

Natural gas R&D programs include mass transit, fleet
vehicles, recovery techniques, and heating and cooling
technologies.



Joint Staff Draft (March 26, 1990)

AMENDMENT NO. Ex. Calendar No.

Purbose: Amendment in the nature of a substitute.

To

IN

establish a national energy strategy for the United States
which reflects concern for the global environmental
consequences of current trends in atmospheric concentration
of greenhouse gases, and for other purposes.

THE SENATE OF THE UNITED STATES -- 10lst Cong., 2nd Sess.

S. 324, A bill to establish a national energy policy to
reduce global warming, and for other purposes.

Referred to the Committee on ,
and ordered to be printed.

Brdered to lie on the table and to be printed

Intended to be proposed by MR. WIRTH, MR. JOHNSTON, and MR.
McCLURE

Strike all after the enacting clause and insert the

following:

SECTION 1. SHORT TITLE. -- This Act, together with the

following table of COﬁtents, may be cited as the "National Energy

Policy Act of 1990".

SECTION 2. TABLE OF CONTENTS. --

Sec. 2. Table of Contents.
Sec. 3. Findings.
Sec. 4. Purposes.
Sec. 5. Goals for Global Climate Change Initiative.
Sec. 6. Definitions.

TITLE I -- ENERGY POLICY INITIATIVES
SUBTITLE A. -- National Energy Strategy

Sec. 10l1. Least-~cost National Energy Strategy and



Action Plan.
Sec. 102. Conforming Amendments.

SUBTITLE B. -- Director of Climate Protection
Sec. 111. Appointment of Director

SUBTITLE C. -- National Academy of Sciences/National
Academy of Engineering Review

Sec. 121. Review.
Sec. 122. Report to the Congress.

SUBTITLE D. -- Federal Energy/Environmental Coordinating
Council

Sec. 131. Membership of Council.
Sec. 132. Duties of Council.
Sec. 133. Comprehensive Research Plan.

TITLE II -- ENERGY EFFICIENCY INITIATIVES
SUBTITLE A. -- Energy Efficiency

Sec. 201. Goals. .
Sec. 202. Centers for Energy-Intensive Industries.
Sec. 203. Federal Energy Management Amendments.

Sec. 204. Repeal of Prohibitions on Supply and
Installation of Residential Energy
Conservation Measures by Utilities.

Sec. 205. Home Energy Efficiency Ratings.

Sec. 206. Energy Efficiency Labeling for Windows and
Window Systems.

Sec. 207. Energy Efficiency Information.

Sec. 208. Compact Fluorescent Lamps in Federal Facilities.

Sec. 209. Review.

SUBTITLE B. -- Amendments to the Public Utility Regulatory
Policies Act of 1978

Sec. 211. Encouragement of Least-cost Investments.
"TITLE III -- ENERGY RESEARCH AND DEVEtOPMENT INITIATIVES
- SUBTITLE A. -- Research and Development

Sec. 301. Energy Research and Development Priorities.

Sec. 302. Management Plan. '

Sec. 303. Joint Ventures.

SUBTITLE B. -- Engine Vehicle and Fuel Research
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Sec. 311. Vehicle Engine Fuel Resgarch‘
Sec. 312. High Efficiency Heat Engines.
Sec. 313. Training Programs.

SUBTITLE C. =-- Hydrogen

Sec. 321. Goals.

Sec. 322. Program Management Plan.

Sec. 323. Establishment of a Program.

Sec. 324. Demonstration and Plan.

Sec. 325. Coordination and Consultation.
Sec. 326. Technical Panel.

Sec.. 327. Definitions.

Sec. 328. Authorization of Appropriations.

SUBTITLE D. =-- Fusion

Sec. 331. Goals.
Sec. 332. Program Plan.

SUBTITLE E. -- Coal

Sec. 341. Goals.
Sec. 342. Program Plan.

SUBTITLE F. -- Natural Gas

Seé. 351. Mass Transit Program.
Sec. 352. Natural Gas Use in Fleet Vehicles.

Sec. 353. Training Progranm.

Sec. 354. Vehicle Research, Development and
Demonstration Program.
Sec. 355. Natural Gas Recovery Research, Development
- and Demonstration Program.
Sec. 356. Natural Gas Heating and Cooling Technologies.

SUBTITLE G. =-~- Methane Assessment

Sec. 361. Objective.

Sec. 362. Domestic Methane Source Inventory and Control
Options. '

Sec. 363. International Studies.

Sec. 364. Natural Sources.

SUBTITLE H. -- Federal Energy Technology Transfer Council

Sec. 371. Goals and Membership of the Council.
Sec. 372. Duties of the Council. .

Sec. 373. Comprehensive Energy Technology Report.
Sec. 374. Authorization.
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TITLE IV =-- NATURAL RESOURCE POLICY

Sec. 40l. Ecological and Environmental Resource Study.

Sec. 402. National Forestation Initiative.

Sec. 403. Urban Forestry and Energy Savings.

SEC. 3. FINDINGS. -- The Congress finds that --

| (1) scientific evidence indicates that the
atmosphere of the earth is'being altered by the
generation from natural and man-made sources of carbon
dioxidg and other greenhouse gases;

(2) on the basis of current scientific
understanding, trends in the concentration of such
greenhouse gases in the atmosphere may result in
global changes in climate, with potentially signif;cant
economic, social and environmental implications for
human-kind, including agricultural production, water
supplies, wetlands, weather, and human health and
welfare;

(3) a scientific understanding of the causes and
effects of global climate change is necessary to
formulate effective policies; and

(4) the formulation of national energy and natural
resources policies may be necessary in order to reduce
the generation of carbon diéxide and other greenhouse
gases and mitigate any adverse consequences of human-
induced global climate change.

SEC. 4. PURPOSES. -- The overail purpose of this Act is to

establish a national energy Policy that'will seek to reduce the
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generation of carbon dioxide and greenhouse gases as qulckly as
is feasible in an effort to reduce the rlsks assoc1ated with
global climate change. The specific purposes of the Act are to -

(1) improve understanding of the sources of
greenhouse gases and their relafive contributions to
global climate change:

(2) evaluate the environmental, social and
economic conseéuences of global climate change;

(3) evaluate the environmental, social-and
economic consequences of the policies for mltlgatlng
global cllmate change;

(4) identify the actions required to abate current
trends in atmospheric concentrations of greenhouse..
gases and analyze their relative cost-effectiveness;

(5) identify the actions necessary to remedy any
adverse consequences of global climate change;

(6) encourage the formulation of effective
national energy and natural resources policies whlch
will mltlgate adverse consequences of human- 1nduced

- global climate change; and

(7) establish programs within the Department of

Energy for the achievement of these purposes.

SEC. 5. GOALS. =-- (a) The goals of the program under this

"Act are to --

(1) foster the development of an appropriate mix of

policies referred to in subsection (b) that have the
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potential, if fully implenenteg;‘to stabilize the generation
of carbon dioxide and other greenhouse gases in the United
States:

(2) assess the feasibility of further limiting, or

reducing, the generation of carbon diox1de and other

greenhouse gases not controlled.by the 1987 Montreal

Protocol on Substances that Deplete the Ozone Layer; and

(3) investigate the feasibility and economic, energy,
and environnental implications of achieving a 20 percent
reduction in the generation of carbon dioxide emissions by
the year 2005 as recommended by'the 1988 Toronto scientific
World Conferenoe on the Changing Atmosphere.

(b) A stabilization or reduction in the generation of

carbon diox1de and other greenhouse gases may be achieved by
implementing policies governing the gse of energy and natural

resources in the United States, such as policies that --

(1) implement standerds for more efficient use of
fossil fuels:

(2) increase the energy efficiency of existing
technologies;

(3) result in the switch to fossil fuels that generate
lowerllevels of carbon dioxide; |

(4) promote the use of renewahle enerqgy’ resources,
1nclud1ng solar, geothermal sustainable biomass,
hydropower, and wind energy; |

(5) affect the pricing of fuels and electricity through
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takés and the tréatment of investment for tax purposes;

(6) encourage the depioyment of nuclear electric
generating capacity and the development‘df other energy
tgchnologies, such as advanced nuclear.fission and nuclear
fusion, that produce energy without carbon dioxide and other

- greenhouse gases as a byproduct; and

(7) encourage affofestatibn and reforestation.

(c)- The reduction of the generation of chlorofiuorocarbons
shallrbe in accordance with the provisions of the Montreal
Protocol, unless subsequent Federal legislation is enacted
estabiishing new guidelines for the reductién or elimination of
the use of chlorofluorocarbons.

{(d) In order to promote international cooperation in
addressing greenhousé gas emissions, it is the goal of the Uniﬁed
States to establish by 1992, an international agreemen;'on global
climate change. |

SEC. 6. DEFIﬁiTIONS. -= For the purposes of this Act, the
term --

(1) "Council" means the Federal Energy-

Environmental Coordinating Council established_pursuant

to section 131; |

(2) "Department" means ‘the Depattment of Energy:

(3) "energy reéourCes"rincludes, but is not
limited to, supplies of natural gas, crude oil and
petroleum products, coal, nuclear energy, renewable

energy and energy saved through improvements in the
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efficiency of energy processing and end-use:

(4) "global climate change" means changes in the
climate of the earth that result from increases in the
atmospheric concentrations of greenhouse gases;

(5) "greenhouse gases" means carbon dioxide and
other gases such as- chlorofluorocarbons, methane,
ozone, and nitrous oxides that contribute to global
climate change: and

(6) "Secretary" means the Secretary of Energy.

TITLE I. -- ENERGY POLICY INITIATIVES

SUBTITLE A. --ANational Energy Strategy

SEC. 101. LEAST- COST NATIONAL ENERGY STRATEGY AND ACTION

PLAN. -- (a) The first National Energy Policy Plan (the "Plan")
under section 801 of the Department of Energy Organization Act
(42 U S. C 7321) prepared .and. submitted by the Pres1dent to
Congress after the date of the enactment of this Act, and each:
sqbsequent such Plan, shall contain a 1east-cost_national energy

strategy (the "energy strategy") prepared‘inmconsultation with

‘the Secretary.

‘(b) The energy strategy shall set forth Federal priorities
for the encouragement of the use of energy resources-designed to
achieve to the:maﬁimﬁm extent“practicabie, the energy production,
utilization,'and conservation objectives of the Plan and the

goals under paragraphs (2) and‘(3) of section 5 at the least-cost

to the Nation as avwhole.

(c) The energy strategy3shall include =--
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(1) an assignment of priorities among the energy

‘resources that the Secretary determines to be the most cost-

effective, taking into consideration the impact of the

production and use of these energy resources on

environmental and global climate change; -

(2) a comprehensive invéntory of energy resources
availaﬁie and their projected costs, taking into account all
costs of production, transportation, and utilization of such
energy resources, including -- » |

(A) coal, clean coal technologies, and underground
coal gasification; |

(B) energy efficiency, including existing
technologiés for increased efficiency in pfoductionvand
end use of energy, and from other teéhnologies that are
anticipated to be ayailable'throdgh further reséarch
and development; and

(C) other alternative energy resources such as
renewable energy fesources, solar energy, nuclear
fission, fusion, geothermal, fuel cells, and
hydroeledﬁric power; |

(3) targets for the domestic production, import, and

consumption of the cost-competitive energy resources that

will be needed to ensure that the Nation canvachieve the

energy resource production, utilization, and conservation
objeétives'of the Plan and the goals under paragraphs (2)

and (3) of section 5;
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(4f a proposed two-year action program for meeting the
-energy resource acguisition targets under paragraph (3),
whlch sets forth all practlcable actions that can be
undertaken within existing Federal authority; and

(5) recommendations for any new Federal authority
needed to achieve the goals. of section 5 and the objectives
of the energy strategy'under subsection (a) and for any new
Federal policies that are needed to encourage necessary
State actions.
(d) Following submission to Congress of the energy strategy

under subsection (a), the President,'to-the maximum extent

'practicable, shall implement the provisions of the action program

under subsection (c) (4).

(e) (1) The reIatlve cost effectiveness of energy resources
under this section shall be determined based upon a comparison of
the estimated system costs of similarly reliable and available
alternative energy resources.

(2) System costs of an energy resource under paragraph (1)
are all direct costs for the resource over its available life,
including the cost of distribution, transportation, waste
management, environmental mitigation, and, invthe case of
imported energy resources, maintaining access to foreign SOuroes
of supply.

| (3) When comparlng an energy efficiency resource to an
alternatlve fossil energy resource, a hlgher priority shall be

a551gned to the energy efficiency resource whenever its estimated
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system cost is less than 110 percent of the estimated system éost
of the alternative fossil energy resource.

SEC. 102. CONFORMING AMENDMENTS. -- (a) Section 801 of
Public Law 95-91 is amended-?-
(1) in'subsection (b) (1) by insertihg "at least-cost"
after "necésSaf? to satisfy projecﬁéd energy needs of the
‘United States"; and
(2) in subsection (c) (1) by insertiné,"cost_estimates,"
after "whatever data and analysisAare nécessary to support
the", _
(b) Title III of the Eﬁérgy Security Act (42 U}S.C} 7361, et
seq.) is hereby repealed.
_ SUBTITLE B. -- Director of ciimaté Protection |
ASEC. 111. APPOINTMENT‘OF DIRECTOR -- (a) Within six months
after the énactment of this Act, the Secretary shall appoint

within the Department, a Director of Climate Protection (the

"Director"). The Director shall:

(1) serve as the Department'é representative for
vinteragency and.multilateral poli;y discussions of global
climate change;

(2),monitof'domesfic'and internationéllpolicies for
the effects of_such policies on the generation of carbon
dioxide and other greenhouse gases; and

(3) have the authority to partiéipate in the planning
activities in all Departmental programs. |

(b) Beginning 18 months after the date of the enactment of
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this Act, and annually thereafter,ﬁtne Director shall participate‘
in the formulation of the ehergy strategy under section 101,
research prioritieé under section 301, and the priorities
establlshed by the management plan under: sectlon 302.

SUBTITLE C. -- National Academy of Sciences. Review
SEC. 121. REVIEW. -- (a) Within 90 days after his
appointment under section 111, the Director, in consultation with
the Office of Science and Technoiogy Policy (the "Office"), shall‘
enter into an agreement with the National Research Council to use
the services of the National Academy:bf Sciences and the National

Academy of Engineering (the7"Academies") to c¢onduct an on-going.

‘review of current knowledge regarding =--

(1)'trends>in the‘atmoéphéricAconcentrations of
greenhouse gases, 1nclud1ng current capabilities to model
such trends with sufficient reliability to support national
and reglonal policy formulation;

(2) the.causes of global climate‘change and»fhe
relative contribution of various sources of greenhouse
‘gases including, but not limited to, foséil fuel productibn
and u;e, forest management praCtices, agricultural
practices, and other sources;

(3) climatic, physiqal, economic, sécial and
envirbnmental'éonsequences of current trends in atmospheric
concentration of greenhouse gases; and |

(4) actions that‘might be taken to‘mitigate‘the

- possible adverse physical, economic, and social
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consequences of global climate change and the relative cost-
effectivehess of these actions.

(b) In conducting such a review, the Academies are

encouraged to consult with international governmental and non-

governmental entities to determine where there is a consensus in
current;knowledge with respect to paregraphs (a) (1) through (4).

(c) The Secretary, the Secretary of Commerce, the
Administrator.of the>Environmental Protection Agency, and the
Director of the National Science Foundation shall, upon request,
furnish to the Office, or the National Research Council, any
information which such Office or Council determines to be
necessary for purposes of conducting the review required by
subsection (a).

SEC. 122. REPORT TO THE CONGRESS. =-- (a) Within one year
after the date of the enactment of this section, and periodically
thereafter, the Academies shall submit a report containing the
findings and recommendations resulting from the review conducted
under section 111 to the Office'end the Congress. The findings
and recommendations contained in such report shall not be subject
to any prior clearance or review, nor shall any prior clearance
or conditions be imposed on the National Research Council, as
part of the agreement hade by the Office.

(b) Within six months after the fransmission of such report
to the Congress, the President shall transmit to the Congress his
assessment of the findings and recommendations in the report

pursuant to subsection (a) and any recommendations therein.
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SUBTITLE D. -=- Federal_Enefgy-ﬁnvironmental
Coordinating Council
éEc.'lzl. MEMBERSHIP OF COUNCIL. -- There is heréby
established a Federal Energy-Environmental Coordinating Council.
Membership on the Council shall»consist, in part, of the
Secretary (who shall be chairman), and the Administrator of the
Env1ronmental Protectlon Agency (who shall be v1ce-cha1rman)
The remaining membership of the Council shall consist of --

(1) one representative each from the Department of
Agrlculture, the Department of Commerce, the Department of
the Interior, the Department of Transportation, the
Department of State, the Council. on Environmental Quality,
the National Aeronautics and Space Administration, the
National Science Foundation, and the National Oceanic énd
Atmospheric Administration:

(2) one representative each from the director of the
Argonne National'Laboratory, the director of the Brookhaven
National Laboratory, the directof of the Oak Ridge National
Laboratory, the director of the IdahQANational Engineering
Laboratory, the directo; of the Lawrence Berkeley
Laboratory, the director of the Pacific Northwest National
Laboratory, and the director of the Solar Energy Research
Institute; and |

' (3) four additional members to be appointed by the |
President. |

SEC. 132. DUTIES OF COUNCIL -- (a) The Council shall:
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(1) consider energy and environmental 1ssues and
act1v1t1es affecting Federal programs and activities;

(2) identify associated researcn needs and priorities,
including areas of unwarranted duplication;

(3) identify ways to furﬁher international cooperation
on energy and environmental matters of global significance;
and

(4) méke timely recommendations to the President and
thé Congress on energy and environmental matters, including
éctiods necessary to aséess the scope of, and mitigate,
global climate change.

(b) The President shall assign to the Council responsibility
for'ﬁhe deyeIOpment and coordination of Federal research
activities iﬁvolving energy,issdes pertaining to global climate
change. |

(c) The Council shall perform such other related-advisory
duties as shall be assigned by the President or by the ChairmanA
of the Council.

_(d) For the purpose of this section, each federal agency
represented on the'Council shall furnish necessary assistance to
the'Counéil.- Such assistance may include --

(1) detailing employees to the Council to'perform such
functions, consistent with the purposes of this-section, as
the Chairman of the Council may assign to them; and

(2)“undertaking, dpon.request of the Chairman, such

special studies for the Council as come within the scope of
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authority of the Council.
(e) The cduncii shall convene as necessary, but no less
than twice durigé each fiscal year.
- (f) By January 15 of each calender year, the Council shall
submit to the President and the Ccngfese a report whicﬁ shall -
(1) detail the progfess of the'research program under.
. section i33: and
(2) contain such research and legislative
recommendations ae are developed by the Council.
SEC. 133. COMPREHENSIVE RESEARCH PLAN, == (a) The éouncil

shall prepare a comprehensive research plan to identify the

- relationship between energy resource production, transportation

and utilization and the causes and effects of global climate
change. The comprehensive research plan shall also seek to
identify those actions necessary to limit or ameliorate any
adverse effects that the energy sector may have on env1ronmenta1
quallty and global climate change.
- (b) The comprehensive research plan shall include programs
to -- |
(1) identify and moﬁitor the natural and.hﬁman-induced
causes and effects of global climate change resulting from
energy resource production, transportation,‘and utilization;
(2) determine tﬁe"atmospheric effects of-tne‘generatioh
of carbon dioxide and other greenhouse gases from global
trends in the combustion and use of fossil fuels;

(3) determine the atmospheric effects of the generation
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of carbon dioxide and other greenhouse‘gas emissions from
forest management practices;

(4) assess the economic, climatic andISOCietal effects
of trends in atmospheric concentrations of carbon dioxide
and other greenhouse gases; and

(5) foster cooperation'toward an international
assessment of causes and effects of global climate change
«resulting from energy resource production, transportation,
and utilization, including cooperative scientific and
research ventures with foreign governments and international
entities. |
(c) The Administrator of the National—Oceanic and

Atmospheric Administration shall serve as the director of the:
research .program set forth in the comprehensive research plan
under subsection (a).

TITLE II. -- ENERGY EFFICIENCY INITIATIVES

SUBTITLE A. -- Energy Efficiency
sEC. 201. GOALS. -- The Secretary, in consultation with the
interagency committee organized under section 656 of the
Department of Energy Organization Act (42 U.5.C. 7266), shall --

(1) give high priority to improvements in energy
efficiency in planning, researchﬂand development programs,
private assistance programs, and to improvements in
buildings and equipment of the Department; and

(2) submit to'Congress within one year after date of

the enactment of this subtitle, and every three years
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thereafter, a report evaluating the comblnatlon of energy
‘efficiency pollcy optlons that would be necessary to produce
a decrease of one, two, three, or four per centum per year
in u.s. energy useiper unit of GNP through the year 2005.
These policy options and programs shall be ranked according
»to their cost effectiveness. _

SEC. 202. CENTERS‘FOR ENERGYsINTENSIVE.INDUSTRIES. -= (a)
Secretary, acting'in accordance'with authority contained in
Federal Nonnuclear Energy Research and Development Policy

of 1974 (42 U.S8.C. 5901-5920) and other laws applicable to

4Secretary, shall --

(1) pursue a research and development program 1ntended
to improve energy use eff1c1ency in energy-lnten51ve
1ndustr1es and industrial processes, and

(2) undertake jOlnt ventures as provided for in
sectron 303
(b) (1) The Secretary shall --

(A) conduct a competitive solicitation for
proposals from specialized private firms and investors
for such joint ventures; and
- (B)eprovide financial assistance to at least.five
joint ventures.

(2)'fhe'purpose of such joint ventures shall be to
design;‘test and'demonStrate changes to industrial processes
that will result in improved energy.efficiency.' The joint

ventures may alsohdemonstrate other improvements of benefit
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tc sucn incustries SO long as demonstration of energy
efficiency improvements is the principal objective of the
joint venture.

(3) In evaluating proposals for flnanc1a1 assistance
and ]Olnt ventures under this section, the Secretary shall
consider --

(A) whether the research and development efforts"
under this section (i) improve the quality and
efficiency of industrial processes and.(ii) reduce the
generation of carbon dioxide and other greenhouse gases
into the atmosphere; and |

(B) the regional distribution of energy-lnten51ve
1ndustr1es and whether the joint-venture projects are
located in the reglon in which the energy-intensive

' industries are located.

A(4) Industries for which the centers are established
shall contribute'matchingAfunds'starting in'fiscal year
'1992. »

(c) The research and development strategy under this
section shall be ghided by --

(1) a detailed characterization of the needs of
dcmestic manufaCturing industries;

(2) a close WOrking relationship with all sectors of
the domestic manufacturing industry: and

(3) coordlnatlon among the centers to pool and

conserve resources.
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(d) There is authorized to be appropriated to the Secretary
$5 million for fiscal year 1951, $15 million for fiscal year
1992, and $25 million for fiscal year 1993. |
SEC. 203. FEDERAL ENERGY MANAGEMENT AMENDMENTS -- Part 3 of
Tltle V of the National Energy Conservatlon Policy Act (NECPA)

(42 U.S.C. 8251 et seq.), as amended, is further amended as

' follows:

(a) In Section 541:
(1) insert the foliowing new findinq‘and renumber
aceordingly: | |
| "(4) there are also 51gn1f1cant opportunities in
the Federal Government to increase the use of renewable
and alternatlve clean energy sources;"; and
(2) in the renumbered finding "(6)",:insert the
following after the words "energy'efficiency":
"and the use of renewable and alternative clean
energy sources";
~(b) in Section>542 insert ", and the use of rehewable and
alternative clean energy sources," after'the words "use of
energy";
(c) in Section 543:
(1) Strike subsectlon (a) and insert the follow1ng new
text in 11eu thereof-
"(a) Energy Management Requirement for Federal
Buildings, - (1) Not later than January 1, 2000, each

Federal agency shall, to the maximum extent
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Practicable, install in the United States all energy |

. conservation measures, aéd all rehewable and
afﬁernative clean energy measures, with payback periods
of lese‘than‘ten years as celculated‘using the methods
and procedures developed pursuant to section 544. Each

Federal agency shall have substantially completea at

leest 25 percent of these,prejects by’January 1, 1995.

If any agency has been unable to meet this requirement,

such agency shall spend no funds in States where this

requiremeﬁt has nqt been met, for the construction or
acquisition of a building except to meet the
requirements of this section. If any agency has not

met the requiremente of this section for the year 2000,

then such ageﬁcy ehall spend no funds in States where

this requirement has not been met, for the construction
or acquisition of a building exeept to meet the

'requirements of this section. The Secretary may waiQe
the requirements of this Section if the Secretary finds
that an agency is taking all practicable steps to meet

" the requi;ement and that the sanctions of this Section

- will pose an unacceptable burden upon the agency.

(2) An agency may explude from the requirehents of
paragfaph (1) any‘building, and the aseociated energy
consumptlon and gross square footage, if the head of such
agency finds that compllance with the requirements of

paragraph (1) would be'impracticél. A finding of.
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impracticability shall be based on the type and amount of

energy consumed, the technical feasibility of making the

. desired changes, and the unique character‘of'many facilities

operated by the Departments of Defense and Energy. Each:

agency shall identify and list in each report made under

section 548 the buildings designated by it for such

*exciusion. The Secretary of Energylshall review such

findings for consistency with the impracticability standards
set forth nerein, and may reverse a finding of
impracticability, in which case, the agency shall comply -
with the requirements of paragraph (1). This section shall
not apply to an agency's facilities which generate and/or
transmit electric energy, nor to“the uranium enrichment
fecilities operated by the Departnent of Energy.";
(2) In subsection (b):
(A)lafter the words "subsection (a)," insert the
following:
"The Secretary of Energy shall consult with the
Secretary of Defense and the Adninistrators of the
Environmental Protection Agency and the General
Services Administration in developing guidelines for
“the implementeticn of this Pert, and"
(B) strike_the phrase'"Federal Energy<Management
Improvement Act of 1988" in paragraph (1) and insert in
lieu thereof "Federal Energy Management Amendments of

1990, and'submit to the Secretary of Energy":
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(C) after the words "high priority projects;"
insert the: following: "and such plan shall include
' Steps to take maximum advantage of contracts*authorizea
by 42 U.S.C; 8287 et seq., financial inﬁentivesrand
other se:Vices prévided by utilities fér efficiency
investment and other forms of financing to reduce the
direct costs to the government."
(D) at the end of paragraph (2), strike the
semicolon and insert the following:
", and update such Surveys'periodically, but
not less than every three years;"
(E) replace paragraph (3) with the fo;iowing new
§aragraph:" » |
"(3) using such surveys, determine the cost
and payback périod of energy conservéfiqn and
renewable and alternative clean energy measures
likely to achieve the goals of this section;"; and
(F) ipsert a new paragfaph (4) as follows, and
renumber paragrapﬁ (4) as "(5)". ”
"(4) install those energy conservation and
alternative clean energy measures which‘wiil
attai@ the‘requireméhts of this section in a cost

effective manner’ as defined‘in Section 544, and";

(d) in Section 544:

(1) Strike "National Bureau of Standards," in

subsection (a) and insert in lieu‘thereof "National
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Institute of Standards and Technology, the Administrator of
the Environmental Protection Agency,":
(2) strike ": and" at the end of paragraph (a) (1) and
insert inllieu thereof the following:

". These methods shall also incorporate the value
of environmental externalities as determined by the
Admlnlstrator of the Env1ronmenta1 Protection Agency,
who shall determlne such value within 18 months of
enactment of this leglslatlon."; and

(3) strike all after the word "agency", in paragraph

. {(b) (2) and insert in lieu thereof:

"no agency shall, after January 1, 1994, enter
into or renew a lease for space exceedlng thlrty-flve
thousand square feet in new or renovated buildings
where the space exceeds 70 percent of the building's
leasable space unless that building has installed all
energy conservation, efficiency and renewablelenergy
improvementsAwith'paybacksAof less than ten years based
on the methods established under this section or the
landlord has begun to make such investments and will
complete installation by January ‘1, 2000. Any agency
unable to comply with this section shall, in a report
to the Secretary,”demonstrate that it has used its best
efforts to persuade the lessor to install these
improyements and that no reasonable alternatives for

leased space are available.
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1 (e) in Section 545, strike the word "measures." and insert

2 1in lieu thereof the following:

3 ‘ “and renewable and alternative clean energy measures‘as
4 needed to meet the goals established in section 543.";
5 (f) in Section 546, strike the text of subsection "(b)" and

6 insert in lieu.thereof the following:

7 ’ "Implementation - To facilitate the financing of energy
8 conservation, and renewable and alternatiVe Clean energy
9 measures, each Federal agency shall promote the use of .
10 contracts authorized by title VIII of this Act.. Each agency
11 shall procure such'contracts, notwithstanding any other
12 procurement requirements, by ntiliiing the following
13 proceduree: | | |
14 "(1) By January l,'1§91, each Federal agency shall
15 encourage firms engaged in providing energy services to
16 submit annually a'statenent of qualifications, including
17 financial and performance information. Each agency shall,
18 by June 1, 1991, and annually thereafter, designate and
19 list, from these'submissions,.those firms that are
20 ' presunptively qualified to provide energy services. Such
21 ' qualifications‘shall be based upon criteria published by
22 | eechvagency. The Secretary of Energy, in consultation with
23 tne Secretary-of Defense and the Administrators of the
24 Environmental Protection Agency and the General Services
25 Administration, may issue a form for use by the agencies to

26 ~ obtain the necessary information and provide for other means
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to facilitate the qualification process.
"(2) The aéency»shall.select three firms from the
qualifying list, or from formal proposals supplied by other
firms, to conduct discussions with same concerning each

proposed agency project undertaken pursuant to 42 U.Ss.cC.

-8287. The selection shall be baéed upon criteria

established and published by each agency. The ageﬁcy may
request a technical and price proposal from the three firms.
| »_"(3)'The agency shall select from the three firms the
best qualified firﬁ to provide energy services at a
contractual arrangement that the>agency determineé is fair
and reasonable to the government, taking into account the
estlmated value and cost of the serv1ces to be rendered, and
the scope and nature of the project. The agency is
authorized to enter into a contréct with this firm. 1In the
event that the agency cannot execute a satisfactory contract
Qith this firm, the agency shall then préceed to negotiate a
cdntract with one of the remaining firms. If the agency is
unable to execute a contract with thé second firm, the
agency ﬁay négotiate with the remaining firm, or select
another firm from thg qualified list on file. The agency is
not obligated to enter into a COﬁtract if it determines it
is undesirable to do so.’

"(4) Each Federal agency shall endeavor to do at least

three contracts in 1991, and six contracts in 1992 employing

this procedure, and then, as required in the plan to be
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submltted pursuant to Section 543(b), 'shall use these
contracts to the maximum extent practlcable. In the pians
. submitted pursuant to Section 543(b), the Agencies shall
report on their experience with these contracts in 1991 and
-1992. |
(g) in Section 548:
(1) strike the word "Each" in subsection (a) and
insert in lieu thereof the following: _
| "In addition to the plan required to be
éubmitted to the Secretary pursuaht to Section 543
(b)(;), each"; and |
(2) insert the phrase "by April 2 of each year,"
after the word "annuallyh in subsection (b);
(3) insert the words "by each agency", after the
words "uncer this part" in subsection (b)(l): and
(h) in Section 549:
(1) insert after the word "renewable" the phrase
"and alternative clean" in sﬁbsectiohs (4) and (8); and
(2) §trike the word "geothermal energy" and insert
"geothermal energy, fuel cells" in lieu thereof.
SEC. 204. REPEAL'OE PROHIBITIONS ON SUPPLY AND INSTALLATION

OF RESIDENTIAL ENERGY CONSERVATION MEASURES BY UTiLITIES.---

Section 216 of the National Energy Conservation Policy Act (42

U.S.C. 8217) is repealed and subsequent sections are renumbered
accordingly.

SEC. 205. HOME ENERGY EFFICIENCY RATINGS. -- Title II of
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the National Energy Conservation Policy Act is amended by adding
a new Part S as follows:. | |
"Part 6 -- Residential Energy Efficiency‘Ratings
"SEC. 271. (a) Within 12 months after the date of the
enactment of this section, the Secretary, in consultation
with the Secretary of Housing and Urban Development and
State governments, shall, by rule, promulgate gu1delines for
" regulations to be implemented by State governments that
would enable the asSignment of an energy efficiency rating‘
to residential buildings. _
"(b) The rule under subsection (a) shall --
| "(1) provide for a numerical rating of the
_efficiency with which any residential building may be
supplied with heating and cooling energy on an annual
basis, and evaluate the practicality of including major
energy COnsuming,appliances in such rating;
"(2) provide that all residential buildlngs can
receive a rating at time of sale,
"(3) ensure that the rating is prominently
communicated to potential buyers and renters; and
"(4) ensure that the rating system is designed to
facilitate 1ts use by the secondary mortgage markets
to promote enerqy eff1c1ency.
" "(c) Within twelve months of the date of the enactment
of this section; the Secretary shall’establish a program to_

provide technical and managerial support for State and 1ocal
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éovernments'adcpting energy efficiency rating systems or
building codes. The program shall utilize the Federal |
government's'experience in'developing Federal building:
denergy performance standards and shall prov1de compllance
methods, educatlonal materials for bu1lders and code
off1c1als, and other technical support.v

‘ "(d) For purposes of the rule under subsection (a)
supply of energy to any residential bulldlng from renewable
:sources shall not result in a reductlon in the energy
~efficiency ratlng of such bu1ld1ng'" I
"(e) There are hereby‘autnor;zed such\to be
-appronriated.funds as are necessaryAto-carry out the
;purpcseS“of this section.". A »
- SEC. 206. ENERGQ EFFICIENCY LABELING FOR WINDOWS‘AND WINDOW
SYSTEMS. -- (a) After a pericd‘affcrding'opportunity for public

comment, not to exceed 60 days after the date of the enactment of

'this‘section,‘the SeCretary shall direct the National Institute

of Standards and Techndlogy to develop, within one year after
such date of enactment test procedures under sectlon 323 of the
Energy Policy and Conservation Act (42 Uu.s.cC. 6293) for windows
and window systems.

(b) The Secretary shall prescribe test procedures for

windows and window systems in accordance with the requirements of

. such sectlon 323 0of said Act within 18 mmonths after the date of

the enactment of this act.

(c) The'FederaI.Trade Commission (hereafter in this section,
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the -"Commission") shall prescribe labeling rules under section

324 of said Act. (42 U.s.c. 6294) for windows and window systems

‘except to the extent that with respect to any type of window or

window system (or class thereof), the Commission determines that
labeling in accordance with this section is not technologically
or economically feasible or is not.likely to assist consumers in
making purchasing decisions.

(d) For purposes of sections 323 and 324 of said Act
w1ndows and w1ndow systems shall be con51dered covered products
under section 322 of such Act (42 U.S.C. 6292).

SEC. 207. ENERGY EFFICIENCY INFORMATION. == (a) The
Admlnlstrator of the Energy Informatlon Admlnlstratlon (hereafter
in thls sectlon, the "Admlnlstrator") shall ensure that the
National Energy Information System under 15 U.S.C. 790(a)
contains the energy information necessary to permit the
calculation, analysis, and publication of trends in energy
eff1c1ency in such classes, sectors, and reglons as may be
necessary to achieve the purposes of this title.

(b) In carrying oqt the requirements of subsection (a), the
Administrator shall include in the System information with
respect to programs of electric and natural gas utilities that
seek tc improve the efficiency with which utility customers use
electricity and natural gas,or affect the timing of such usage.
The-information in the System~shall be sufficient to --

(1) identify tne nature, extent, costs, and performance

‘of such programs;
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(2) estimate current and likely future. effects of the
programs o6n annual usage, peak demand and other significant
~indices of consumption;

(3) compare the costs of the programs with the savings
resulting from-program operation on an annual basis; and

(4) pérmit:analysis of the effects df suehlprograms on
different classes of utility customers.

(c) Within one year after the date of the enactment of this
sectien, the Administrator shall report to Congress on the
information being collected or otherwise acquired by the
Administrator with respect to the efficiency of energy

consumption. The report shall estimate future needs for

collection of addltlonal 1nformatlon related to energy efficiency

and env1ronmental 1mpacts. The report shall also consider the
feasibility of =--
(1) increasing the frequency of collection of
information and end use of enerqgy;
(2) including additional energy—usiﬁg classes and
sectors in surveys conducted; and
(3f collectiné additionai ipformation to assist in the
analysis of barriers to improvement in energy efficiency.

(d) The Administrator shall periodically publish measures of
energy efficiency in classes, sectors, and regions that consume
significant amounts of energy.

SEC. 208. COMPACT FLUORESCENT LAMPS IN FEDERAL FACILITIES; -

- Not later than 90 days after the date of the enactment of this
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title, the Secretary of Energy shall submlt to the Congress a
report on the fea51b111ty and effectiveness of requiring some or
all Federal facilities to use compact fluorescent lamps instead
of incandescent lamps in ordef to reduce the use of electrical
energy and thereby reduce the levels of eulfur dioxide emissions.
SEC. 209. REVIEW. =-- The Secretary shall periodically review
labels established under section 206 -and make recommendations as
appropriate to Congress. -
SUBTITLE B. -- Amendments to gublic Utility Regulatory
Policies Act of 1978
SEC. 211. ENCOURAGEMENT OF LEAST-COST INVESTMENTS. - The
Public Utility Regulatory Policies Act of 1978 (92 Stat. 3117),
as amended, is further amended by 1nsert1ng the following new
sections after section 116 and renumbering the existing sections
accordingly: |
| "SEC. 117.° Least-cost Investment for Regulated Utilities.
"(a) Adoption of Standards. -- (1) Not later than two
yYears after the ‘date of the enactmenteof this act, each
State regulatorylautherity (with respect to each electric
utility for which it has ratemaking authority) shall proVide
public notice and conduct a hearing respecting the standard
established by subsection (b). - Such authority, on the basis
~of such hearing, shall adopt and implement the standard
established by subsection (b) if, and to the extent, such
authority determiries that such adoetion and implementation

is appfopriate and consistent with otherwise applicable



10
11
12
13
14
15
16
17
18
19
" 20
21
22
23
24
25

26

- 33 =
State law or regulatory policies.

(2) For purpocses of any determination made by such
authority on the basis of sﬁch'hearing and any review of
such determination in any court in accordance with section
123, the purposes of this title supplement otherwise
applicable State law.

"(b) Establishment. -- Thé-following Federal‘standard
is hereby established:

"(l) The rates allowed to be charged by an
electric utility shall be such that the
implementation of least-cost supply measures by
such utility permits the utility to realize
higher eafnings than Qould be reali;ed from its
implementation of other supply measures. For
purposes of this standard, the phrase 'least-cost
supply measures' shall mean aétions (including,
but not limited to, conservation and other means
of'demand reduction) taken by the utility to
provide adequate and reliabie service to consumers
with the ﬁncurrence of lowest total costs to
socliety, such costs to include costs incurred by
the utility énd its customers, and enviroﬁmental
costs.

"(2) Iﬁ implementing least-cost supply measures,
:each €lectric utility shall, in addition to measures it

may take on its own, consider competitive purchases of
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conservétion and other reductions in deménd from its

customers and other_pérties; Such purchases may be

ﬁade as part of a genefal competitive 5olicitatioﬁ of
least-cost supply measures, iﬁcluding the constructién
of, or purchase of power from new generation
facilities.

"(c) Procedural Réquirements. -- Each State regulatory‘
authority (with respect to!each electric utility for which
it;has ratemaking authority) within the two year period
specified in subsection (a), shali:

| "(1) adopt and impiehent[ pursuant to subsecﬁion

(a), the standard established‘by subsection (b); or

"(2) if the standard is not adopted and
implemented, such authority shall state in writing that
it has determined not to adopt and_implemenﬁ suéh
standard, together with the reasons for suchﬂ
determinationf Such statément of reasons shall be
available to the public.

"(d) Definitipns. -- For purposes of this section, the
the term 'electric utility' means any person who.is engaged
in- the lécal distribution and sale of electricity to any
ultimate consumer and over yhom a State regqulatory
authority has ratemaking authority. _

"SEC.JIIS.‘LEAST-COST INVESTMENT‘fOR NONREGULATED UTILITIES.

"(a) Adbption,of Standards. -- (1) Not later than two

years after the date of the enactment of this section, each
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nonregulated electric utility shall provide public notice
and conduct a hearing respecting fhe standard established by
subsection (b). Such utility, on the basis of such hearing,
shall adopt and implement the standard established by
subsection (b) if, and to the extent, such utility
determines that such édoption and implementation is
appropriate under, and consistent with, otherwise applicable
State law or requlatory policies.

"(2) For purposes of any determination made by such
utility on the basis of such hearing and any review of such
detérmination in any court in accordance with section 123,
the purposes of this title supplement otherwise applicable
Sﬁate law. ‘

"(b) Establishment. -- The following Federal standard
is hereby established:

"(1) Each nonregulated electric utility shall
implement least-cost supply measures. For purposes of
this standard, the phrase "1east-¢o$t supply measures"
shall mean actions (ihcluding; but not limited to,
conservation and other means of demand reduction) taken
by such utility to provide adequate and reliable
service to consumers with the incurrence of lowest
total costs to society, such costs‘to include costs
incurred by the utility and its customers, and
environmental costs. . |

"(2) In implementing least-cost supply measures each
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nonrequlated electric utility shall, in addition to measures
it may take on its own, consider competitive purchases of
‘conservation and other reductions in demand from its
Customers and other parties. Such purchases may be made as
part pf a general competitive solicitation of least-cost
sﬁpply measures, ineluding the construction of, or purchase
of, power from new generation facilities.

"(c) Procedural Requirements. ==~ Each nonregulated
electric utility shall, within the two year period specified
in subsection (a):

| "(1) adopt and implement, pursuant to subsection

(a), the standard esteblished by subsection (b);: or

"(2) if the standard is not adopted and
implemented, such utility shall state in writing that
it has determined not to adopt and implement such
standard, together with thé reasons for such
determination. Such statement of reasons shall be
available to the public.

"(d) Definitions. =-- For purposes of this seétion, the term

'nonregulated electric utility' means any person who is engaged
in the local distribution and sale of electricity to any ultimate
consumer and over whom a State reguiatory authority does not have

-ratemaking authority.".

TITLE III -- ENERGY RESEARCH AND DEVELOPMENT INITIATIVES
| SUBTITLE A, =-- General

SEC. 301. ENERGY RESEARCH AND DEVELOPMENT PRIORITIES. =-
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The Secretary shall establish priorities, using the following

criteria, for research and development programs of the
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Department of Energy:

(1) the potential to reduce generation of carbon

dioxide and other greenhouse gases sooner than alternative

projects;

(2) the projected cost effectiveness of the energy
reséurcé to be produced or saved, including an evaluation of
the likelihood of the research contributing to the
achievement of the purposes of this Act;

(3) the comparative environmental and public health
impacts of the energy to be produééd'or saved by the
specific research; .

(4) the nétional security impact of the energy produced
or saved, including.its projected contribution to the
reduction of oil imports and to the diversity of the
domestic energy resource mix:

(5) the obstacles inherent in private industry's
development of new energy technologies and'steps necessary
for establishing or maihtaining technological leadership in
the area of renewable energy technologies, including, but
not limited to, solaf, fuel cells, fusion, and hydrogen;

(6) the contribution of given research activities in

rareas of fundamental scientific knowledge; and

(7) the anticipated impact of tne results of research

activities on special or targeted populations, including
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low-income or aged persons.

SEC. 302. MANAGEMENT PLAN. =-- (a) The Secretary shall
prepare a management plan for the conduct of research,
development, and commercialization of energy technologies that is
consistent with the pﬁrposes of this Act and guided by the
priorities set forth in section 301. The management plan under
this section shall provide the framework from which funding for
research, development,'and commercialization proposed by the
Secretary to the Office of Management and Budget will be derived.
The management plan shall contain -- |

(1) a comprehensive analysis of the energy resource
requirements of the United States by major consuming sector,
including energy consumption in electric utilities, .
industry, comhercial buildings, fesidential buildings, and
transportation, at ten~ and twenty-year intervals after the
date of the analysis;

(2) for each sector identified under paragraph (1), an
estimate of the contribution of carbon dioxide and other
greenhouse gases to global climate change;

(3) a description of the principal supply and
energy efficiency alternatives that could meet the
requirementé under paragraph (1) and an assessment of the
impact of these alternatives on the rate of global climate
changé derived from each sector:

(4) a research, development, and commercialization.

program plan for:
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1 (A) the energy resource alternatives available to
2 o | each‘sector‘identified under paragraph (1) that are
3 J consistent with and guided by the priorities set forth
4 in sectién 301; and
5 (B) joint ventures pursuant to section 303; and‘
6 (5) a mechanism for éombining the program plans under
7 paragraph (4) into an overall research, development, and

. 8 commercialization strategy and management plan for the
9 Department that is consistent with andAguided by the

10 priorities set forth in seéction 301.

11 '(b) In addition, the management plan under subsectioﬁ (a)

12 shall contain proposals for --

13 ‘ - (1) investigation of promising but unproven energy
14 resources and technologies that have been identified as
15 potentially significant future contributors to tﬁe Leést-
16 . cost National Eneréy Plan under title I;
17 (2) developmenﬁ of a capability to shift as
i8 : expeditiousiy as practicable to an energy resource supply
19 and usé pattern in the United States that has minimum

‘20 - impact on the énvironment and giobal climate change:; and
21- (3) creation of opportunities for export of energy
22 technology frpm the United States that can make'a
23A » substan;ial coﬁtribution to reducing the impaét of energy
24 resource'supply and use patterns 6f foreign nations on the
25 global climate. |

26 (c) Within one year after the date of the enactment of this
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_section, the Secretary shall submit the first management plan

under this section to Congress. Thereafter, the Secretary shall
resubmlt a revised management plan biennially at the time of
submittal of the President's annual budget submission to the
Congfess.

(d) From time to time, but at least biennially, the
Secretary shall review and evaluate the provisions of the
management plan and make revisions to the plan. Such revisions
shall be made available to Congress and the public.

SEC. 303. JOINT VENTURES. -- The Secretary is authorized to
conduct joint ventures pursuant to the Renewable Energy and
Energy Efficiency Technology Competitiveness Act of 1989 (P.L.
101-218) to carry out the purposes of this Act.

SUBTITLE B. -- Engiﬁe and Vehicle Fuel Research

SEC. 311. VEHICLE ENGINE-FUEL RESEARCH. == (a) The Secretary
shall establish and carry out a program of research, development
and demonstration on advanced vehicle engine systems (including
engine systems which rely on alternative fuels and reformulated
gasoline) that offer the potential to reduce the generation of'
greenhouse gases and improve the efficiency of energy in
transportation uses. |

(b) The Secretary shall prepare a program plan pursuant to
section 302(a) (4) (B) to be administered and carried out by the
Secretary in the conduct of activities under this section and
related law.

SEC. 312. HIGH EFFICIENCY HEAT ENGINES. =-- (a) (1) The
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Secretary shall.establish and. carry out a program of fesearch,

development, and demonstration on high efficiency heat engines

including, but not.limited to,'advanéed gas turbine cycles for
high efficiency electric power generation, such as --

(A) advanced.combihed cyclé turbines; .

(B) ste;m-injected gas turbines (STIG); and

(C) intercooled steam-injected gas turbines (ISTIG) ;

(2) The Secretary in consultation with the Energy Research
Advisory Board shall prepare a program plan pursuant to section
302(a) (4) (B) to be administered and carried oﬁt by the Secretary
in the conduct of activities under this section.

(5) The Secretary, pursuant to section 303, shall enﬁer into
joint ventures with the appropriate parties to construct and '
demonstrate the high efficiency heat engines.

(c) There is authérized to be éppropriatéd not more than
$25,000,000 for each.of the fiscal years 1991, 1992, and 1993,
for purposes of this section. | _ |

' SUBTITLE C. -- Hydrogen

SEC. 321. GOALS. -- (a) The Secretary shall establish
research and dévelopmenﬁ goals to assure the developmeht of a
domestic hydrogen-fuel capability within the shoftest time

practicable. Such goals shall include goals for the production,

'transportatibn, transmission, distribution, storage and use of

hydrogen. Parﬁicular attention shall be given to devglopinq énA
understanding.and resolution of all potential safety and

environmental problems associated with the production and use of
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hydrogen as an energy resource.

(b) (1) The Secretary shall transmit the hydrogen research
and development goals established under subsection (a) to the
Congress at thé time of transmittal of the President’s annual
budget submission to the Congress.

(2) Whenever the Secretary determines that any of the goals
established under paragraph (1) are no longer appropriate, the
Secretary shall ﬁotify the Congress of theAreason for the
determination and provide amended goals that are consistent with
the national energy strategy.

SEC. 322. PROGRAM MANAGEMENT PLAN. -- (a) (1) The Secretary
shall prepare a program plan pursuant to section 302 (a) (4) (B),. to
be administered and carried out by the Secretary in the conduct
of activities under this section. Such plan shall be structured
to permit the realization of a domestic hydrogen production
capability within the shortest time practicable to achieve the
goals established under section 321.

(2) The program plan shall include, but not necessarily be
limited to:

(A) research and development priorities and goals to be
achieved by the program;

(B) program elements, management structure, and
activities, including program responsibilities of
individual agencies and individual institutional elements;

(C) program strategies including technical milestones

to be achieved toward specific goals during each
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flscal year for all major activities and projects;

(D) the estimated costs of indiyidual program itens,
including current as well as proposed funding levels for
each of the five years of theiplan for each of the
part1c1pat1ng agenc1es,

(E) a description of the methodology of coordlnatlon

- and technology transfer; and

(F) the proposed participation by industry and
academia in the planning and implementation of the prograh;
SEC. 323.- ESTABLISHMENT OF A PROGRAM. -- (a) The Secretary

shall establish a research and development program, consistent

with the program plan under section 322, to ensure the

development of a domestic hydrogen fuel productlon capability

w1th1n the shortest time practicable.

(b) (1) The Secretary shall initiate research or accelerate
ex1st1ng research in areas whlch may contrlbute to the
development of hydrogen production and use.

(2) Areas researched shall include production,
liquefaction, transmission, distribution, storage, and use of
hydrogen. Particuiar attention shall be given to developing an
understanding and resolution of all4potential problems of

introducing hydrogen production and use into the marketplace.

(c) The Secretary shall give priority to'those techniques

'for the production of hydrogen that use renewable energy

‘resources as thelr prlmary energy ‘source. -

(d) The Secretary shall, for the purpose‘of performing his
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responsibilities pursuant to this sec+ion, solicit proposals
for, and evaluate any reasonable new or improved hydrogen '
technology, that_the~Secretary determines could lead orl
contribute to the development of hydrogen production technology.

(e) The Secretary shail conduct evaluations, arrange for
tests and demonstrations,-and disseminate to deveiopers'
information, data, and materials necessary to support efforts
undertaken pursuant to this section.

SEC. 324. DEMONSTRATIONS AND PLAN. -= (a) (1) The Secretary,
pursuant to section 303, shall conduct demonstrations of hydrogen
technology, preferably in self-contained locations, so that

technical and non-technical parameters can be evaluated to best

determine commercial applicability of the technology.

(2) Concurrently with activities conducted pursuant to
section 323, the Secretary shall, pursuant to section 303,-
conduct small-scale demonstrations of hydrogen technolody at
self-contained sites. | .

(b) The Secretary shall, in conshltation with the Secretary
of Transportation, the Administrator of the National Aeronautics
and Space Administration, and the Hydrogen Technical Advisory
Panel established under section 326, prepare a comprehensive"
large-scale hydrogen demonstration plan with respect to
demonstrations carried out pursuant to Subsection (a)(l) Suoh'
plan -shall include -- |

' (1) a description'of the necessary research and

development activities that must be completed before the -
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initiat;on of a largeescale hydrogen production
demonstration program;

(2) an assessnent of the appropriateness of a large-
scale demonstration 1mmed1ate1y upon completlon of the
necessary research and development act1v1t1es, and

(3) an 1mplementat;on schedule with associated budget
and program management resource requirements.

SEC. 325. COORDINATION AND CONSULTATION. -= (a) The
Secretary shall have overall management respon51b111ty for
carrying out the program under this subtitle. In carrylng out
the program, the Secretary, con51stent with such overall
management responsibility =--

(1) shall use the expertise of the National Aeronautics

- and Space‘Administration,and the Department of

Transportation; and |

(2) may use the‘expertise of'any other Federal agency
in accordance with subsection (b) in carrying out any
activities under this subtitle, to the extent that the

'Secretary determlnes that any such agency has capabllltles

which would allow such agency to contrlbute to the purpose

of this subtitle.

(b)fThe Secretary may, in accordance with subsection (aj,
obtain thecassistance of any department, agency or
instrumentality Qf'the Executive branch of the Federai government
upon written request,ion a reimbursable basis or otherwise and

with the consent of such department, agency, or instrumentality.
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Each such request shall.identify the assistance the Secretary
deems necessary to carry'out'any duty under this subtitle.

- (c) The Secretary shall consult Wlth the Administrator of
the National Aeronautics and Space Administration, the
Administrator of the Environmental Protection Agency, the
Secretary of Transportation, and the Hydrogen Technical AdVisory
Panel established under section 326 in carrying out his
authorities pursuant to this subtitle.

SEC. 326. TECHNICAL PANEL. -= (a) There'isvhereby
established 3 technical panel of the-Energy Research Advisory
Board, to he known as the ﬁydrogen Technical Advisory Panel; to
advise the Secretary . on the program under this subtitle.

(b) (1) The technical panel shallibe appointed by the
Secretary and shall be comprised of such representatives from
domestic industry, universities, profeSSional societies,
Government laboratories, financial, enyironmental, and other
organizations as the Secretary, in consultation with the Chairman
of the Energy Research AdVisory Board, deems appropriate based on
his assessment of the technical and qualifications of such
representatives._ Appointments to the technical ‘panel shall be
made within ninety days after the date of the ‘enactment of this

Act. The technical panel shall have a chairman who shall be

elected by the members from among their number.

(2)‘Members of the technical panel need not be members of
the full Energy Rgsearch Advisory Board.

(c) The activities of the technical panel-shall be in
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under section 322.

(g) After consideration of the technical ‘panel report and

- within thirty days after its receipt, the Energy Research

Advisory Board shall submit the report, together with any
comments which the Board deems appropriate, to the Secretary.

(h) The Secretary shall_provide such staff, funds, and other
support as may be neceSsary to enable the technical panel to
carry out the functions describeu,in this section.

SEC. 327. DEFINITIONS. -- As used in ‘this subtitle, the.term
"capability" means proven technical ability.

SEC. 328. AUTHORIZATION OF APPROPRIATIONS; ==~ There is
hereby authorized to be appropriated to carry out fof the purpose ’
of this subtltle (in addition to any amounts made avallable for
such purpose pursuant to other acts) -

(1) $10,000,000 for the fiscal year beginning October 1,

1991; |

(2) SiS,OO0,000,for the fiscal year beginning October 1,
1992; and _ "

(3) $20,000;000 for the fiscal year beginning October 1,
1993) |

SUBTITLE D. -- Fusion
SEC. 331. GOALS -- (a) The Secretary shall establish
feéearch, development, and'demonstration goals to assure the
timely development of magneﬁic'and inertiél confinement fusion
for the production of electr1c1t” con51stent w1th the purposes of

this Act. Such goals shall provide for the achlevement by the
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year 2010 of --

(1) a demonstration of the achievement of ignition
conditions in both magpetic and inertial confinement fusion
test facilities;

(2) a demonstration of the technological feasibility of

. magnetic and inertial confineﬁent fusion for the production
of electricity; and

(3) in the event such feasibility is determined, the
preparation of the desigh for a prdtotype commercial fusion
reactor, including associatea cost estimates and
specifications in sufficient detail to permit bids for
construction:

(b) (1) The Secretary shall submit to the Congress, at the
time of the President’s annual budget submission to Congress, a
report on fusion research, development, and demonstration goals
established under subsection (a); and

(2) Whenever the Secretary determines that any of the goals
established under paragraph (1) are no longer appropriate, the
Secretary shall notify the Congress of the reaéon for that
determination and provide amended goals that are consistent with
the national enefgy strategy.‘ |

SEC. 332. PROGRAM MANAGEMENT PLAN. == (a) The Secretary
shall establish a comprehensive program'plan under section
302(a)(4)(B) to achieve the goals established pursuant to section
331. Such a program plan shail --

(1) describe the actions necessary to achieve the
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goals established pursuant to subsection (a);

(2) descrlbe any technlcal and non-technical barriers
to achlevement of the goals,

(3) provide an estimate of the funds that Qou1d be-
required to achieve such goals;

(4) describe the role of the United States under
appropriate scenarios for international collaboration in
such a program of fusion research, development, and
demonstration; and

(5).review and analyze the major obstacles to such
international_collaboration.

(b) The management plan shall also inolﬁde the
recommendations of the Secretary regarding additional legal and
budgetary authority required to achieve the goals established
pursuant to subsectlon (a). ‘

.SUBTITLE E., -- Coal

SEC. 341. GOALS. -- (a) The Secretary shall establish
research, development, and. demonstration goals to assure the
tlmely development of technologies for the productlon,
transportatlon, and. use of coal consistent with the purposes of
section 5 of thls Act. Such goals shall be employed by the

Secretary when establlshlng program objectlves for the management

~plans formulated pursuant to subsection 342.

(b) (1) The Secretary shall submit a report on coal research,
development, and demonstratlon goals establlshed under

subsectlon (a) to the Congress at the t1me of the President's
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1 bﬁdget submission to the. Congress.
2 ‘(2) Whenever the Secretary determines that any of the goals
3 established under'péragraph (1) are no longer appfopriate, the
4 Secretary shall notify the Congress of the reéson for that |
5 detérminaticn and provide amended goals that are'consistent with
6 the qational.ehergy strategy. -
7 'ASEC._$42. PROGRAM. PLAN. -- The Secretary shall establish a
8 comprehensive brogram plan uhdér section 302 (a) (4) (B) to achieve

9 the goals established pursuant to section 341.

w0 : SUBTITLE F. -- Natural Gas .

11 ' SEC. 351. MASS TRANSIT PROGRAM. -- (a) (1) The Secretary, in
12 consultation with the Administrator of the Urban Mass Transit
13- Administration, shall, consistént with theAAlternative Motor

14 Fuels Act of 1988, PL 100-494, enter into cooperétive agreements

15 with, and provide financial assistance under section 303 to, any

16 municipal, county, or fegibnal‘transit authority in an urban
17 area with a population over 100,000'(according to latest
18 available census information) to demonstrate the feasibility of

19 using natural gas or liquefied petroleum gas as a fuel for mass

" 20 transit.

21 (2) The program of the Secretary to implement the

22 ,ggreehents under paragraph‘(l) may inclhdé intefested of

23 ' affécted private firms willing to provide assistance in cash
24 A or in kind for any such demonstration.

25 (b) (1) The Secretary shall hot enter into any agreerient

26 under‘subsection (a) with any municipal, county or regional
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transit authority unless such'government'body agrees to proQide
at least twenty-five per centum of the costs of such
demonstratlon

(2) (A) An authority may petition the Secretary for priority
in:aliocating financial:assistance under this section.
(B) The Secretary, at his dlscretlon may grant such
prlorlty under this section to any authorlty that |
- demonstrates that the use of natural gas or liquefied
petroleum gas as a transportation fuel would have a
.siénificant effect oh the ability 6f_an air quality(region
to comply with applicable regulations goverhing ambient air
‘quality. |
(c) Within's months after the date of the enéctment of the
Act, the Secretary shall report td Congress on his’plans to-
implement this subtitle.
(d) There is authorized to be appropriated not more-than
$30,000,000 for each of fiscal years 1991, 1992, and 1993 for
purposes of this section.

SEC. 352. NATURAL GAS USE IN FLEET VEHICLES. -- (a) The

/ N .
Secretary, consistent with the Alternative Motor Fuels Act of

1988, P.L. 100-494, and in consultation with the Administrator of
the U.S. Environmental_Protection‘Agency,and the President of the
Gas Research Institute, shall establish and carry out a program,

ahd'provide financial assistance to encourage the development

‘and commercialization of natural gas and liquefied petroleum gas

use in passenger fleets, light duty trucks and'heavy duty trucks
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by providing for the purchase aﬁd construction of dedicated
natural-gas and 1i§uefied petroleum gas fueled veﬂicles, and
vehicles dually fueled by natural gas, liquefied petroleum gas,
and gasoline or diesel, and associated refueling equipment,

(b) Public and private fleets may be eligible for financial

assistance under this section. A public or private fleet

opetator may petition'the Secretary for priority in allocating
financiai assistance under fhis sectien. |
(¢) The Secretary, at his discretion, may grant such
priOrity to those fleets where the use of natural gas or
liquefied petroleum gas as a transpertationtfuel would have a
significanteeffect on the ability of an.air quality region to
comply with applicable regulatioﬁs governing ambient air quaiity.
(d) To faciiitate»the use of natural gas and liquefied |
petroleum gas fueled vehicles, the existing Federal vehicle anti-
tampering reéulations shalllbe amended by adding the following:
V | "The conversion of a vehicle from either gasoline or
diesel alone to natural gas or liquefied petroleum gas
alone, or to natural gas or liquefied petroleum gas and
either gasoline or diesel, shall not be considered a
‘violation of any anti-tampeFing provisions of the Federal
law and'implementing regulafions, provided that phe
conversion complies. with ehissions standarde which shall be.
issued by the EPA administretor not later than’Septemser 30,
1990." | ‘

(e) There is authorized to appropriated not more than
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$30,000,000 for each of fiscal years 1991, 1992, and 1993, for

'purposes of this section.

SEC. 353. TRAINING PROGRAM. -~ (a) The Secretary shall
establish and carry out a tralnlng and certlflcatlon program for
technicians who are responsible for vehicle installations of
equipment that converts gaseline or diesel-fueled vehicles to the
capability to run on natural gas or liquefied petroleum gas
alene, or on natural gas or liquefied petroleunm gas and either
diesel or gasoline, and for the maintenance of such converted
vehicles. Such'training and Certifieation §rograms shall provide
these technicians with instrﬁction on the correct installation
procedures and techniques, adherence to specifications, vehicle
operating procedures, and other appropriate mechanical concerhs
applicable to these vehicie cenversiohs.

(b)- The Secretery, at his discretion, sﬁall'enter inte
cooperative agreements with, and provide financial assistance,
under this section, to appropriate parties tobprovide training
programs that will ensure the proper operation and performance of
conversion equipment.

(c) There is aurherized to be appropriated, consistent’ w1th
the Alternative Motor Fuels Act of 1988 (P.L. 100-494), and in
consultation with the Administrator of the U.S. Environmental
Proteetien Ageﬁcy; not more than $5,000,000 for each of the
fiscal years 1991, -1992 and 1993 for purposes of this sectlon.‘

SEC. 354, VEHICLE RESEARCH DEVELOPMENT, AND DEMONSTRATION

PROGRAM. -~ (a) The Secretary, in consultation with the Energy
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Réseéfch Advisofy Board, shall establish and carfy out a program
of reéearch development, and demonstration on technlques related
to improving natural gas and llquefled petroleum gas vehicle
technology ;ncludlng, bgt not limited to, the,following areas --

(1) gaseous fuel injection; - |

(2) carburetion; ‘ |

(3) manifolding;

(4) combuséion;

(5) power optimization:

(6) emissions contfol, inclgding éatalysts:

(7) novel gas compression concepts;:

(8) advanced storage systems; and

(9) advanced gaseous fueling technologies.

{b) The SeCretary; consistent with the Alternative Motér
Fuels Act of 1988 (P.L. 100-494), shall enter into cooperative
agreements with and provide financiél assistance’under this
section, to public entltles or lnterested or affected prlvate
firms w1lllng to prov1de twenty-five per centum of the costs of
such programs to perform the research and development necessary
to imérove natural gés and liquefied petroieum gas vehicle
technology. »

(c) There is authorized to be appropriated not more than

$10,000, 000 for each of the fiscal years 1991, 1992, and 1993 for

. purposes of this section.

SEC. 355. NATURAL GAS RECOVERY, RESEARCH, DEVELOPMENT AND

DEMONSTRATION PROGRAM. -- (a) The Secretary shall expand and
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continue a program of research, development, and demonstration'on
techniqueé to inérease the availability of natural gas from --
(1) intensive recovery of natural gas in.place in
discovered reéervoirs-or formations; and
(é)’economic recovery of uncoﬁventirnal'natural gas,
including gas from tight sands, Eastern shales, gas from
less permeab;é formations, coaljbed methane, and- |
geopressured reservoirs. | |
(b) The Sécretary shall seek to eﬁtér into joint research
and devglopmént ventures uﬁder section 303 with pérsrns engaged
in the production, transportation, distribution; or major use of
natural gas to implement the program under subsection (a). |

(c) There is authorized to be appropriated not ﬁpre than

-$25,000;000 for each bf the fiscal years 1991, 1992, and 1993 for

purposes of this section.

'SEC} 356. NATURALlGAS HEATING AND COOLING TECHNOLOGIES. --
(a) The Secretary, in consultation with the Preszdent of the Gas
Research Instltute, shall expand the program for research,
development, and demonstration for natural gas heating and
cooling rechnologies for residential and commercial buildings.
The program shall increasé research on thermally;activated heat
pﬁmps including:
- (1) absorption heat pumps: ;nd

(2) engine-driven heat pumps.
(b).There is authorized to be appropriated to the Secrerary,

not more than $10,000,000 for each of the fiscal‘years 1991,
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1992, and 1993 for purposes of this section in addition to
current authorizations.
SUBTITLE G. =-- Methane Assessment
SEC. 361. OBJECTIVE. -- (a) The objective of this subtitle
is to identify and analyze options to reduce the risks of global
climate change by --

(l) reducing worldwide generation of methane;

(2) identifying and analyzing the relationships between
methane and other greenhouse gases to determine the
synergies that may contribute to global climate change;

(3) promoting additional analyses of the factors
causing methane concentrations to increase and of the
sources of methane generation and the opportunities for
reducing such generation; and | |

(4) identifying options for the reduction of methane
generation that are economically as well as environmentally

~advantageous.
(b) In order to achieve the objective of this subtitle, it
is a national goal to --

(1) reduéé the generation of methane associated with
-human-activities in the United States; |

(2) stimulate international agencies to fund projects
in Aeveloping coﬁntries that will reduce the generation of
methane;

(3) stimulate other governments to implement measures

to reduce the generation of methane; and
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(4) in support of international efforts to reduce the
generation of methane, provide data regarding sources of
methane emissions and options for reducing such emissions.
'SEC. 362. DOMESTIC METHANE SOURCE INVENTORY AND CONTROL

OPTIONS. -- (a) Not later than one year after the date of the
enactment of this Act, the Secretary, in consultatlon with the
Secretary of Agrlculture; the Secretary of the Interior, and the
Administrator of the Environmental Protection Agency, shall

submit to the Congress reports on:
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(1) ‘Methane generation associated with natural gas

extraction, transportation, distribution, storage and use.

Such reports shall include an inventory of methane

‘generation associated with such activities within the United

States. Such reports shall include, but are not limited to,
information on accidental and intentlonal methane releases
from natural gas and oil wells, pipelines, processing
facilities, and gas'burners.

(2) Methane generation aseociated with coal extraction,
transportation, distribution, Storage, and use. .Such report
shall‘inclgde an inventory of methane generation assooiated

with such act1v1t1es within the United States. Such

.reports shall include, but are not limited to, information

on accidental and intentional releases from mining shafts,
dega51f1catlon wells, gas recovery wells and equ1pment and
from the processing and use of coal.

(3) Methane deneration associated with the burning of
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"~ biomass. Such reéortkshall include an inventory of methane

generation associated with the intentional burning of
agricultural wastes, wood, grasslands and forests.
(4) Other méthane generation associated with human

Cactivities. Such repoft shall identify ana inventory other

domestic soufées of methane generation that are deemed by
the Secretary to be significant.

‘(b) Not later than bneVYear after tﬁe date of the enactment
of this Act, the Secretary shall submit.to the Congress a report
that presents a plan outlining measures that could be implemented
to stop the growth in atmospheric concentrations of methane from
sources within the United States. This plan shall ideqtify and
evaluate the technical options for reducing the generation of
methane from each ofAtﬁe sources listed in paragraph (a) as well
as other sources deemed by the Secretary to be sighificant, and
shall include an evaluation of costs. The plan shall identify
the reductions in the generation of methane that must be achieved
to prevent increasing‘atmosphericlconcentrations of methane. The
plan shall also identify the U.S. and international lending
agency programs; and an itemization of the coéts of each category
of reduc;ions, that could be used to induce lesser developed
countries to undertake measures that will redﬁce the generation
of methane and the resource needs of such'programs.

HSEC. 363. INTERNATIONAL STUDIES. -= (a) Not later than one
year after the date of the enactment of this Act, the Secretary,

in consultation with the Secretary of State, shall submit to
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Congress a: report on methane em1551ons from countrles other than
the United States. Such report shall include 1nventor1es of
methane géneratiOn associated with the activities listed in
section 362.

(b) Not later than one year after tﬁe enactment of this
Act, the Secretary shall submit to Congress a report rhat
analy;es the'potehtial for preventing an increase in atmospheric
concentrations of methane from sources 'in other countriés. Such
report shall identify and evaluate the technical options for
reducing ﬁhe.generation of methane from each 6f the sources
listed in paragraph (a) of section 362 as well as other sources

that are deemed by the Secretary to be significant, and shall

‘include an evaluation of costs. The report shall identify the

reductions in the generation of methane that must be achieved to
prevent increasing atmospheric concentrations of methane. The
report shall also identify technology transfer programs that

could promote methane reductions in the generation of methane in

lesser developed countries.

. SEC. 364. NATURAL SOURCES. -- Not later than September 30,
1992, the Secretary, in consultation with the Secretary of the
Interior, shall submit to Congress reports on --

(1) methane emissions form biogenic sources Suéh aé (a)
tropical, temperaté, and subarctic forests (B) tundra and
'(C) freshwater and saltwater wetlands; and

(2) changes in the gerier'ation of methane from biogenic

sources that may occur.as a result of predicted increases in
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temperatures and atmospheric concentrations of carbon

dioxide.
SUBTITLE H. -- Federal Energy Technology Transfer Council
SEC. 371. GOALS AND MEMBERSHIP OF THE COUNCIL. =-- (a) There

is hereby established a Federal Energy Technology Transfer
Council (hereafter referred to as the "Council"), which shall
seek to enhance economlc development in lesser developed
countries by expandlng ‘the transfer of energy efficient and
renewable energy technologies to such countries.

(b) Membershlp on the Counc1l shall con51st in'part of
the Secretary (who shall be chairman) and the Secretary of
Commerce (who shall be vice- chairman). 'The remalnlng membership
of the Counc1l shall con51st of 51xteen members 1nclud1ng -

(1) one member to be appo;nted by the Admlnistrator.of
fthe Environmentai Protection Agency, one member to be
app01nted by the Secretary of State, one member to be
appointed by Pre51dent of the Overseas Prlvate Investment
Corporatlon, one member to be appointed by the Administrator
of the Agency for International Development, one member to
‘be appointed by the President of‘the Ekport-Import Bank‘of
the United States; and one member to’he appointed by the
Director of the Office for Science and Technology Policy;

- (2) three members, to be appointed by the Secretary,'
from the Department of Energy Natlonal Laboratorles,.

(3) three members, to be appornced by the Secretary,

from persons hav1ng experience in- 1nternat10nal energy
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eff1c1ency, renewable energy programs, 1nternatlonal trade

'and development flnance technology transfer, academia or

other relevant expertlse the Secretary deems approprlate,

(4) one member each, to be appointed by the Secretary,
from the Solar Energy Research Institute and the U.S. Export
Council fof Renewable Energy:; and

(5) one member, to be appolntedAby the Secretary, from
the Commlttee on Renewable Energy Commerce and Trade
(hereafter referred to as CORECT) and one member from the
Office of Energy at the Adency for International DeQelopment
(hereafter referred to as the "Office").

SEC. 372. DUTIES OF THE COUNCIL. -- (a) The Council shall,

in consultation with CORECT, promote the development and applita-
tion of energy efficient and renewable energy technologies in

developing nations which:

(1) promote more efficient use of fossil fuels;

(2) reduce dependence on the:importation of fossil
fuels by encouraging the use of sustainable biomass, wind
power, small-scale hydropower, solar thermal geothermal and

other env1ronmentally sensitive energy resource

. technologies;

(3) foster rurai and urban energy development and
energy self-sufficiency through the nse of clean, efficient,
reliable, and economical renewabie energy technologies;
| | (4) provide aggressi?e in-country technical training

for local users and international development personnel;
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(5) establish feasibility and loan guarantee programs
to facilitate access to capital and credit; and
(6) support, through a mix of financial and tax
incentives, private sector"efforts to commercialize and
export renewable energy resource ‘and energy eff1c1ency

'technologies ‘

(b) The Council, in consultation with  (CORECT), shall be
responsible for the development of a comprehensive data’base and
information dissemination system. The system shall provide
information on the specific energy technology needs of developing
nations, the technical and economic competitiveness of various.
renewabie energy resource technologies, and the status of ongoing
technology assistance programs. The Council shall make such .
information avaiiaole to industry, Federal and multilateral
lending agencies( non-governmental.organizations; host-country
and donor-agency officials, and such others as the Secretary_
deems necessary. |

SEC. 373. COMPREHENSIVE ENERGY TECHNOLOGY EVALUATION. =-- (a)
Not later than September 30, 1991, and biennially thereafter, the

Secretary, in consuﬁtation with the Council, shall prepare and

‘submit to Congress, a comprehensive report evaluating the full

range of energy and environmental technologies necessary to meet
the energy needs of developing countries while reducing the
generation of carbon dioxide and other greenhouse gases. This
report shall also provide information on specific developing .

country needs, an inventory of U.S. technologies and services to
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meet those needs, and an update on the status of ongoing
bilaferal and multilateral technology assistance and renewable
energy resource programs.

(b) The report should also include an evaluation of.current
programs and recommendations for future programs that -- |

(l) develop and promote sustalnable use of 1ndlgenous
renewable energy resources in developing countries in order
to supplant fossil fuel emissions that ma& contribute to
global climate change;

(2) given the credit and capital_restrictions in

.leSSer-developed countries, focus on technologies that are
both appropriate and economically viable; ‘

(3) meet existing developing nation needs for eaergy
rather than creating new needs, thereby ensuring immediate
income~generating use of ﬁhe power generated;»- |

(;) work with'local individuals to assure that programs
and projects meet specific national and local needs;

(5) use indigenous materials and associated hardware,
wherever possible, in order to reduce costs and ensure
project replicability;

(6) provide examples of cost-effective systems"and

: applications fof in-country non-governmental ofgahizations
and project technical personnel;

(7) expand technical and administrative ;raining
programs, as well as disfribution of multilingual technical’

training manuals and related materials;: and
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(8) examine the potential for using economic
incentives to promote technology transfer (e.g. shared
savingé contracts, loan guarantees, taX‘incentiyes, etc.) to
lesser-developed countries.

SEC. 374. AUTHORIZATION. -- There is authorized to be
appropriated $10 million for fiscal year 1991, and such sums as
may be necessary to carry out the_pdrpbses of this subtitle
thereafter.

TITLE IV -- NATURAL RESOURCE POLICY

SEC. 401. ECOLOGICAL AND ENVIRONMENTAL RESOURCE STUDY. ==
(a) The Secretary of the Ihterior,'in consultation with the
Secretary of Agriculture, shall conduct a study of the ecological
and environmental resources that would: be affected by a globai
climate change. The study should include effects on wildlife
habitat preservation, coastal protection, inland rivers and
lakes, irrigation and reclamation, ground water protection,
national wildlife refuges and parks, national forests, and other
Federal lands.

(b) The study should --

(1) include spgcific regional climatic and resource
base information useful in anticipatory and mitigatory
planning;

(2) identify actions that, if taken, could help
mitigate the effects of global climate change; and

(3) evaluate the coSt-effectiveness, includiﬁg

environmental externalities of possible action.
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SEC. 462 NATIONAL FORESTATION'fNITIATIVE; -~ The Secretary
of Agrlculture, 1n cooperatlon w1th the Secretary of the
Interior, shall report to the President and the Congress on the
feasibility of a National Reforestation Initiative. Such report
shall inc¢lude: . -

(1) in coordination withvthe Resources Planning Act of
1974, an inventory of Federal, State, and private forested
lands;

(2) an evaluation of the status of timber harvesting on
those lands, including the extent to which those lands are
being reforested;

(3) an assessment of the ektent to‘which Federal,
State, and private lands can be reforested, including lands
noﬁ necessarily suitable for timber harvesting such as urban
areas;

(4) an evaluatlon of the potentlal of a national
reforestatlon 1n1t1at1ve for reduc1ng, mitigating, or
preventlng climate change, and the measures needed to
achieve that potentiai; and:

(5) an assessment of the potential economic_and
environmental benefits and costs of such an initiative, the
measures avallable to mitigate such costs, and an evaluatlon
of the effectlveness of such measures.

SEC. 403, URBAN FORESTRY AND ENERGY SAVINGS. -- The
Secretary,hin consultation with the Secretary of Agriculture, and

other relevant Federal agendies, shall conduct a study 6f_the
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potential for reducing carbon dioxide emissions by undertaking

targeted urban tree plantings designed to reduce the air-

conditioning needs of buildings. The study shall provide

estimates of the cost-effectiveness of such a'program and shall
outline a range of Federal, State, and local public policies and
incentives that would encourage public and private efforts to
undertake such‘bféﬁtings.'

Within 18 months after the date of enactment, the Secretary

shall complete the study and transmit it to the Congress.
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Form a steering working group to preview all drafts prepared by
DOE of chapters/options of the NES. This group would consist of
senior representatives of the following offices: '

Chief of Staff

OMB

CEA .

Domestic Policy

DOE -

Other appropriate departments/offices on an
issue by issue basis

The principals of these offices would need to meet only to offer
broad guidelines for DOE drafting when deemed appropriate or to
resolve significant differences which cannot be settled
satisfactorily by their representatives. .

When agreement is reached on chapters/options by this steering
working group, they will be brought to the EPC working group for -
review and comment. Following that review and comment and
resulting appropriate changes, the chapters/options are presented
to the EPC for decision.
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' _ N}\TIONAL CENTER FOR ATMOSPHERIC RESEARCH
| P.0. Bok 3000 » Boulder, Colorado 80307-3000
’ Telgphone: (303)497-1000 + Telex: 989764

_A2-April 1990
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P’ease. ha-l-e. c.lﬁaﬁqcs maie_ ‘97
Warvew_ Washiv\q‘ﬁh '

Dr. Jehn H. Supuny
Chief of Staff
White House
Washington, D(f‘ 20500

Dear| John: ]t
: ' }

| enjoyed| meeting| with you, Allan Bromley, and Dan Albrittonfon
30 March. | hope we are|making progress in answering your questions about
climqte motlels, . Your comments are well taken on the need for adequate
vertl¢al ‘as well|as horizontal, resolution In climate models. i

!f | recali correctly, you wanted to know what happens, in terms of slpw-
ing den greenhouse warming, when we Increase the depth of the upper ocean
(where most of [the additional heat goes). The atmospheric radlative,forcimg
part pf the model allows for solar and Infrared radiation with clouds (Kieh! et
al., 1987). Solariradiatiop Is generally broken down into two regions—one is
betw'pen 0-0.9 tm and. is usually denoted ultraviolet and visible; the other Is
0.9—-4.0 um andjis denot%d hear-infrared. Irv the present calculation, we make
this bavision intp. 0.0~0.9 zm and 0.9-4.0 gm intervals. The model !nclqdes
fract}onal clouds, absorption.by gases in the ultraviolet, absorption by ozpne

In the visible sp ¢tral regipns, carbon dioxide, water vapor, oxygen, cloud- l?vel

quuidl water, arid albedos (that is, reflectance of clouds and the sutrface),| ,

| After ave aging out horlzontal effects, we set forth the basic physlcb of
the dllmate imo ;el (see @nclosed reprint by Dickinson, 1981), where steaddy-
statq global te perature change AT, due to a change in external heating| AQ
in thge cilmate systemn, gives AQ

: .
wher}e A Is the feedback describing the change of outgoing thermal and|re-
flected solar radiation at|the top of the atmosphere. If A is large, then |the
tem#erature chahge is small and vice versa. Various National Academy stuﬁles
estlnpate that ( pproxlmrely) A ~2Wm-t K-, ;

| In time-dependent fform, (1) becomes

' L Epei @-——+/\T_-_-Aca

g The National Center|for Atmospharic Research:is operaied by the University Cerporation
e for Aimospheric Research urder sponsorship of the National Science Foundation, |

An Equal OpportrnitylAlfirmative Action Employer
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where T = "7; and
whete.C s the heat capicity of atmosphere-ocean climate system, Becduse
the ¢limate: system has s}ve‘ral sub-systems, such as the atmosphere and|the
oceans with different heat capacities, it is better to separate them into two
equations for each mediym, that is, . :
: | / ' i
t 0,‘8;“ Flonl T To) 43T, = AQ, L 3)
| |
| 1
a | cmagl'" AT - Ty =0, o
i ;

whe?e T,.I and T,
aturé, Cs and C4 .are heat
Aam ls the faedback param
(estimated ~ 5
atmosphere andgiocean.
of the parameters:

W m-2? K~

cehange

are atmospheric temperature,(and ocean mixed-layer tember-

capacitles of the atmosphere and ocean mixed layer;
eter between the atmosphere and ocean mixed layer
1), The latter term allows transfer of heat forjthe
The following table provides quantitative measires

i
4

C - mﬂ:
e Mass Heat Capacity,
Medilim {x 10* Kg m-?) (W m-? year }k-l)
i Atmdasphere 14 C. = 0.45
! chag mixed IPyer (81 m) 81 Cm = 10

!
The solu‘:ion to (

ﬂrst—iorder ordinary dtffer ntial equations into one second-order ordinary
fere tlal equatipn that. ¢an be solved by a simple Runge-Kutta nume#
met od incorpgriated Into the computer program.

. In deter lnlng ell

|

) and (4) can be simplified by combining the ftwo
dif-

ical

ate change in this simple model, we first estnmqted

A frqm a radla Ilve column model by using, say, a vertical profile of trppl-

cal atmospheri

temperature. The climate sensitivity factor is obtained fLom '

variations of the:net radiptive flux at the tropopause due to changes in t

perature and mpisture.

hus,

_dFN _OF OFdg | 0Sdg o

=T = v T ogar T oI (8)

Thelquantltles /6T, aF)aq, and 85/8g are obtained from the column radla ion

model, dg/dT |
Calcplatlons frorh the co
A has been det | rmined, if
m!qu-vlayer tezhperature
of c?rbon dioxide ylelds
temperature change wou

estimat}d from the assumption of fixed relative humidity.

umn model yield a value of A ~2 W m—2 K-1, Once

can be used in (4) to obtain a change In the ocean
for a glven forcing AQ. For example, a doubling
AQ = 4 W m-%, ‘Thus, from (1) the ilibrium
d be expected to be AT = 2°K,

1]
f
|
|
1
(
|

3
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t evolution of AT can be obtained from the c:rm
-layer temperature change described above. he
an also be used to calculate AQ for other carb¢n-
note of caution, however—Figures 2,12 and 2!13
upper mixed layer of the ocean Is approxlmat Iy
e of the ocean’s thermal structure indicates that,
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hing. The latest 3-D climate models support this.
warming scenario, the ocean becomes more stati-
ess coupling between the top and bottom, excgpt

(ﬁéveral sa'L
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epths are enclosed.

Globa! Change.

Intera:ctiVe ocear

computer,

Enclo;sures:
1.|Figures 2,

2. Documenﬁatlon of 1
3. Reprmt by[ Robert (i

cc: Dl Affan .Bro

Nancy Mayn
Danliel Albrit

%, and, at

12 and 2.

hley
rd
ton

Mple com'!_:utations with the 1-D model with different ocdan
5
nNext weekl I will be

the White House Conferer
I will bring atong a floppy disk containing a 1-D mode! with

attending meetings in Washington, DC, including
ice on Science and Economics Research Related|to

your convenience, | could install the model on y&ur

Sincerely,

Sy 1 i
Warren M. Washington, Director
Climate & Global Dynamics Division

Telephone: (303) 497-1321. |
Fax: (303) 497-1137

i3
he eolumn radiation and cloud model
Dickinson on simple climate model

04

E-Mali: warren washington@ncar.udar.edu
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SUBJECT: |

Instmctiondi for instaliin

1.

b.

you choose various climate profiles to run. Each of the profile choices runs the radiation mode

!
!
i
I

Govermnor

Warren Wi,

National

One-Dim

. '9@ 94-18 18:20

insional Cli;
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tmospheric Research
mate Model

software ahd runining demonstration version of model.

Credte directory ¢n herd disk, eg.,

-
e\
' md climat

cd climate -

Copfy files to dlirey
| copya:**
The ;Eallowin'g file
|
climpte.exe
radiate.exe -
coupled.exe
lotlt.exe -

elvb.fon
equil.dat

koﬁ.dat
qch@ge.dat

tcha;hge.dat |

L&

ctory on haj
Eg\climate

s' should nd

rd disk, e.g,

w be in the climate directory:

mentt based control program
radiation model program
coupled model program
lot program for output from coupled model

ont file used by plot program
data file used by radiation model
(equilibrium climate profile)
data file used by radiation model
(doubled CO2 climate profile)
data file used by radiation model
(increased water vapor climate profile)
data file used by radiation model
(increased temperature climate profile)

a.
A manu

To r{m demonst}tlon progr:

. ill appear with choices to select from. Enter the number of the selecti
Incorrect input results inithe computer beeping and redisplaying the menu.

14 Y

. * From the élimate dir tory, type climate <cr> | '

. Choosing the radiation model selection brings you to a second menu fro

different data file and displays the r

are returned to mait me

for two

varsion

-

ot be greate

i . Choosing the
paranieters:: the th
the ocean layer. Enter e
integers, e.g., 40, 65, or 99 but not 43

34 ]

than 99. (The program crashes and the machine must be powered dd
- back up to tesume!). After the two p
program to display the r

numbers followed by a carriage return. The numbers m

sults. To return to the menu after the plot is complete, press carriage

Its in browsing utility. Press X to exit the browsing util

86

bn.
i

which
with a
ty. You

roupled model selecHon brings you to a screen reqﬁiri_ng yser input

over which climate changes will be viewed and the thickness of

2, 69.6, etc. The time period parameter in this demonsira

be
on
whn and

rameters are typed, the coupled model is run, followed by the plot

return.
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determine the energy states of the
atoms, was observed after the end of
the 256-millisecond test period. The
energy states of the ions, however,
collapsed when hit by the pulses dur-
ing the test period, before the return
scatters were actually-observed.
Despite the apparent link between
the viewer and the behavior of the
ions, it was the act of measurement—
not the act of observing the meas-
urement—that immobilized the ions.
Even so, the experiment may strength-
en the conviction of those who believe
the old adage: “A watched pot never
boils.” —Corey S. Powell

Murky Water o
Just what role do oceans play
in absorbing greenhouse gases?

ower plants, cars and burning
forests emit carbon dioxide;
oceans absorb it. The long-ac-
cepted wisdom on global warming is
that . the boundless depths covering
nearly three-quarters of the world’s
surface buffer the greenhouse effect.

Climatic shifts and sea-level changes.

will occur—but slowly.

This picture is probably wrong. New w

data have led investigators to con-

clude that the oceans consume far.

less CO, than previously thought and
thus that land-bound sinks must be
consuming more. Furthermore, the
ocean’s capacity to absorb CO; and
sequester it from the atmosphere now
appears to depend on near-surface
wind patterns, which may change as
the world heats up.

Every year human activities pump
about seven billion tons of carbon (in
the form of carbon dioxide) into the

atmosphere. Terrestrial and oceariic-

sinks pull four billion tons back out,
leaving an annual increase of three
billion. Until recently modelers be-
lieved the oceans took up two or three
billion tons and that forests,. grass-
lands and soils accounted for the rest.

Then Pieter Tans of the National
Oceanic and Atmospheric Administra-
tion, Inez Fung of the National Aero-
nautics and Space Administration and
Taro Takahashi of the Lamont-Doher-
ty Geological Survey set out to deter-
mine from first principles just how
much carbon could pass from atmos-
phere to ocean. Using a model of at-
mospheric circulation and data on the
relative concentrations of CO, in the
atmosphere and oceans, the group cal-
culated how much gas the oceans can
absorb. Absorption is greatest where
CO,-laden air meets water that con-

v

Department of Zoology -
College of Science
Kuwait University

Invitations are invited from Ph.D. holders in the following fields:

¢ Neurophysiology -

» Comparative Anatomy of Chordates

o Terrestrial Ecology, Animal Adaptation to
Desert Environment (with exception of insects)

* Marine Biology: Fisheries Biologist/Ichthyologist

Applicants must have adequate teaching and research experience and must
be capable of initiating research work.and supervising graduate students.
Applicants who have published in international refereed journals are pre-
ferred. The successful candidates will be expécted to carry out active research

in harmony with the research activity of the Départment,
Application forms and conditions of sefvice'may'be obtained from:
| - Kuwait University Office
" 3500 Interndtional Dr. NW.

Washington, DC 20908

Completed applications together with fion-retitnable copies of representative
publications must be re¢eived by July 31,1990 and must be sent directly to:

- Administrative office
Kuwait University -
... P.O.Box5969 -
- ‘13060 Safat".
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(" Want to
brush up
ona
foreign
language?

With Audio-Forum's 42

" foreign. language skills.

and for children.

wegian, Swedish, and many others.
Call. 1-800-243-1234 for FREE 32-p
catalog;‘,or.wnteg .

k AaUDIa¢FaRUM’

\  .RoomMS513,96 Broad Street,
" \_Guilford, CT 06437 (203) 453-9794

intermediate and advanced materials,
it’s easy to maintain and sharpen. your

Besides intermediate and advanced
audio-cassette courses—most devel-
oped for the U.S. State Dept.—we |
offer foreign-language mystery dramas,
dialogs recorded in Paris, games, music,
' and .many other helpful materials.
‘And if you want to learn a newlanguage,
we: have beginning cpursés for adults

* We offer introductory and advanced
“'materials in most of the world’s lan-
guages: French, German, Spanish;
Italian, Japanese, Mandarin, Greek,
Russian, Portuguese, Korean, Nor-
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SEDIMENT.

WIND-DRIVEN MIXING of ocean layers is a crucial factor in oceanic absorption of
carbon dioxide, West German researchers contend. Increased mixing leads to
greater plankton growth, and wind-borne particles vay cause move microscopic
shells and organic matter to sink and become incorporated into sediments.

tains relatively little carbon dioxide;
where CO, in water is high, the trans-
fer may even go in reverse.

The results were surprising: the
ocean apparently absorbs at most
a billion tons of carbon, not two or
three. Terrestrial sinks must be taking
up significantly more carbon than was
once believed, but exactly which sinks
are performing such yeoman service is
as yet a mystery.

Revised data on how much carbon
the oceans absorb are mirrored by
confusion about what happens to the
carbon once it enters the ocean. In its
broadest outlines the story is simple:
plankton in the top layers of the ocean
take up dissolved CO, and incorporate
it into their shells or organic matter.
This material falls into the deep ocean
(much of it in the form of fecal pellets
from fish that eat plankton or one
another) where some of it is eaten,
some is locked into sediments and the
bulk is decomposed and dissolved. As
the deep water returns to the surface
at upwelling zones, it carries the dis-
solved nutrients and CO, with it. The
difference between the amount of car-
bon falling down and the amount well-

-ing up determines howmuch the ocean

can absorb from the atmosphere.

The details, however, are much
more complicated. Plankton produc-
tivity, the downward flux of carbon-
containing material, decomposition
rates and sediment formation vary
widely from ocean to ocean, month to
month and year to year. The under-
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lying causes of variation are not ful-
ly understood, says Eric T. Sundquist
of the U.S. Geological Survey. While
fossil-fuel emissions do drive some
shifts, others may have little to do
with human actions, he says.

One explanation for some of the var-
iations may be the wind. Birgit Haake
and Venugopalan Ittekot of the Insti-
tute for Biogeochemistry and Ocean
Chemistry at the University of Ham-
burg contend' that ocean winds can
critically influence both the amount of
carbonate and organic material pro-
duced by plankton and the amount
that eventually ends up locked into
sediments. Strong winds, the research-
ers say, increase the depth of the
ocean’s uppermost mixed layer, where
plankton live, leading to increased
plankton growth.

Furthermore, the stronger the wind,
the greater the amount of terragenous
material, such as dust or river sedi-
ment, that is mixed into the ocean.
This material may provide extra nutri-
ents, and it can bind carbonaceous
matter into clumps that are more like-
ly to reach the ocean bottom without
being eaten or dissolved.

The net result: more wind equals
more carbon taken out of the at-
mosphere (and vice versa). A set of
plankton traps anchored in the Ara-
bian Sea by a German-Indian collabo-
ration yields supporting data. Wind
speed, mixed-layer depth and falling
carbonaceous debris fluctuate in step
over the course of a year. In addition, it

appears that more carbon-containing
matter actually reaches the bottom
when winds are stronger.

Haake is quick to point out that the
results are preliminary and the hy-
pothesis unproved. The theory agrees
with what is known of major climat-
ic changes—winds were half again
as strong and the atmosphere dustier
during the ice ages—but more evi-
dence is needed to test it. For example,
she says, analysis of sediments world-
wide might show a link between dust
and plankton.

Or it- might not. Sundquist, for
one, is unimpressed. Terragenous
materials may not significantly affect
the rates at which carbon-containing
materials sink, he says, and current
theories hold that most degradation
takes place on the ocean floor, not as
particles fall through the water.

Even if strong winds bring more
carbon to the ocean floor, the effect
on atmospheric-carbon concentra-
tions could be negligible in the short
run. Oceanic cycling of carbon dioxide
takes place over 100 or even 1,000
years, says Tyler Volk of New York
University. Emissions of CO, from
the combustion of fossil fuels and de-
forestation could double atmospher-
ic concentrations in decades. Oceans
could bring those levels back to nor-
mal only over thousands of years, and
meanwhile the identity of the land-
bound sink (or sinks) soaking up
much of the atmosphere’s excess car-
bon remains unknown. —Paul Wallich

'Go with the Grain

Tiny crystal composites produce
new metals and ceramics

cake batter. Similarly, the recipe

for a good metal or ceramic calls
for a powder of tiny crystals. Over
the past four years materials scien-
tists in West Germany, Japan and the
U.S. have perfected a process for pro-
ducing crystals, virtually uniform in
size, that contain only a few thousand
molecules. An immense number of
these crystals can be collected, heated
and compressed to form a material
that has grains only a few billionths of
a meter, or nanometers, long. These
“nanophase” materials include metals
that are remarkably strong, ceramics
that are unusually ductile and com-
posites that have extraordinary struc-
tural and electrical properties. Such
materials could be useful for engines,
aerospace applications and electronic
devices.

It takes a fine flour to make a good




THE WHITE HOUSE

WASHINGTON

April 26, 1990

MEMORANDUM FOR THE CHIEF OF STAFF
FROM: ED ROGER%ﬂ
SUBJECT: GLOBAL CHANGE

This is the analysis of the Gregg Easterbrook story I sent to you
early this week.

Natural release of CO2 is 200 billion tons, however, natural
absorption is 204 billion tons.

As the chart shows, fossil fuels and deforestation account for 7
billion tons.

The analysis of the chart is on page 41.



EXECUTIVE OFFICE OF THE PRESIDENT
COUNCIL ON ENVIRONMENTAL QUALITY
WASHINGTON, D.C. 20500

Michael R. Deland April 25, 1950 (202) 395-5080

Chairman

MEMORANDUM TO: GOVERNOR JOHN $UNUNU

FROM: MICHAEL DE
THROUGH : ED ROGERS
SUBJECT: New Republic Article

"Everything 'One' Know[s] About
the Environment is Wrong"

The figures cited in Gregg Easterbrook's article regarding the
CO, added to the atmosphere from "natural processes" and "human
activity" were gleaned from an April 1989 Scientific American
article (attached -- see chart on page 38). As you no doubt
know, both the authors, Richard A. Houghton and George M.
Woodwelll, are of the "world is warming" school.

I find the recent Easterbrook article to be an interesting change
in tone from his prior writings. I'm having lunch with him on
Monday, April 30th, and will keep you posted.

Attachment

Recycled Paper
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‘Global Climatic Change . _
" Richard A. Houghton and George M. Woodwell -. -

Citing historical data on temperature and on atmospheric levels of carbon
dioxide and other greenhouse gases, the authors maintain that the world
| is already in the grip of a warming trend. Unless stringent measures are

_ taken, they contend, rising temperatures will increase sea levels and shift -
climate zones, causing profound economic and social distress.

The Turnover of Messenger RNA
Jeffrey,\R‘;oss _ » ;
The structure and function of every cell are established by the proteins -

8 it synthesizes, and.hence by the amount of messenger RNA specifying
each protein. The amount of mRNA depends in turn not only on how
much mRNA is transcribed from a given gene but also on the rate of '
turnover, or degradation, of the mRNA. What factors control that rate?

Quantum Interference and the Aharonov-Bohm Effect
Yoseph Imry and Richard A. Webb SE S

56

Can electrons be influenced by a 'nearby’ magnet so well shielded that -
“its force field cannot be detected? The counterintuitive answer isyes:an)."

" energy emanation from the magnet known as the potential does indeed

' “affect the electrons’ wave function. This ‘quantum-mechanical effect is *
"“being brought to bear on the development of new microelectronic devices

“Astroc‘y'tés T LT

66 . g
Harold K. Kimelberg and Michael D. quénberiq»

They are brain celis but not neurons. For a long time all that was ,
known about them was that they are star-shaped, beautiful and—unlike - -
neurons—not excitable; they seemed to have a passive supporting role in

the brain. Recent work suggests, on the contrary, that they have specific

. active roles in brain function and development and in causing disease. .~ " :"

."~Pré¢-£lé§tr61i’1,aSérs"-' L3
| - Henry P. Freund and Robert K. Parker .

_FELs can be tuned to any frequency and in theory can be highly efficient. . - .
“Their potential applications range from research in physics and chemistry '
- through medicine to industrial uses and perhaps strategic defense. Some .
major new developments in electron accelerators and in “wigglers” suggest -
that FELs may soon be able to redeem this broad array ‘(_)_f ’promises.
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- Global Climatic Change
Evidencé suggests théf préduction of éarbon dioxide and meihane

from human activities has already begun to change the climate
and that radical steps must be taken to halt any further change |

by Richard A.
S

he world is warming. Climatic
zones are shifting. Glaciers are
melting. Sea level is rising. These
are not hypothetical events from a
science-fiction movie; these changes
and others gre already taking place,
and we expect them to accelerate over
the next years as the amounts of car-
bon dioxide, methane and other trace
gases accumulating ini the atmosphere
through human activities increase.
The warming, rapid now, may be-

.come even more rapid as a result of

the warming itself, and it will continue

. into the indefinite future unless we
.. -take deliberate steps to slow or stop t.
- ‘Those steps are large and apparent-

- - ly difficult: a 50 percent reduction in -
" the global consumption of fossil fuels, -
.- a halting of deforestation, a massiv
- program of reforestation. . o
- . There is little choice. A rapid an

‘continuous warming will not only be

“destructive to agriculture but also
-lead to the widespread death of forest

trees, uncertainty in water supplies

- RICHARD A. HOUGHTON and GEORGE
M. WOODWELL have collaborated for
more than 20 years on topics of environ-
mental concern. Houghton is an ecolo-
gist and a senior scientist at the Woods
Hole Research Center in Woods Hole,
Mass. For the past 10 years he has been
concerned with the global carbon cycle
and has specialized in the response of
ecosystems, particularly forests, to cli-
matic change. Woodwell is also an ecol-
ogist and is the director of the Woods
Hole Research Center. He and Houghton
hope to be able, along with their Woods -

models for the management of renew-
able resources. .. - | ’

DA i

B I Yhe fact that heat-trapping gases

. lustration on page 38). -

Hole colleagues, to advance improved |.
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and the flooding of coastal areas.
When the ice now cuvering the Arctic
Ocean melts, further unpredictable
changes in the global climate will en:
sue. There may be controversy over
whether the data are adequate and
whether the warming is caused by
changes in the atmosphere. Yet there
is an unusually powerful consensus
among climatologists that the domi-
nant influence on global climate over
the next .centuries will be a warming
driven by the accumulation of heat-
trapping gases. The consequences are

. -threatening enough so that many sci-
. entists, citizens and even political

leaders are urging immediate action
_to halt the warming. - = ..

..} . have been accumulating in the

: atmosphere is well established.
Since the middle of the 19th century
the amount of atmospheric carbon
dioxide hasincreased by-about 25

percent. The increase has come about
" because human activities, especially .

the burning of coal and oil and the
destruction of forests, have released

‘greater quantities of carbon dioxide

into the atmosphere than have been

removed by diffusion into the oceans -

or by photosynthesis on land [see il-

" The increase in carbon dio>
pears trifling when one considers that
the total amount in the atmosphere is

"a little more than .03 percent by vol-

ume. But in spite of its low concen-

- tration, carbon dioxide and several
.other gases present in even smaller

amounts have an important role in
determining the temperature of the

Houghton and George M. Woodwell

. earth. In contrast to both nitrogen and
oxygen, which together make up more
than 99 percent of the atmosphere,

‘these trace gases absorb infrared radi-
ation, or radiant heat. Since in this
regard they act much like the glass
gver a greenhouse, they are commonly
‘referred to as greenhouse gases.
Because the total amount of green-
house gases is small, their concentra-
tions are easily changed. An increase
in the concentration of any one of
them increases the atmosphere's ca-

.Pacity to retain heat and raises the

-temperature at which the atmosphere

“+comes into equilibrium with the ener- :

:gy it receives from the sun. In recent

“bons (CrC's), is also growing at an
increasing rate. By the mid-1980's, in -

> fact, these gases had reached levels -
at which their combined effect ap- - .-

proached that of carbon dioxide.

. "/In this article we emphasize the role - ‘

of carbon dioxide and methane be- -

. ‘cause they are the principal contribu-

.tors to the current warming, because -
their concentrations are strongly in- .
fluenced by biological processes and -

. - ; because slowing or stopping the glob- .
ide ap- -

al warming will require control of car- -

bon dioxide emissions in particular. '
" Global warming due to the accumu- - - -

lation of heat-trapping gases, particu-
larly carbon dioxide, was predicted at
the turn of the century by Svante Ar- -
rhenius in Sweden and Thomas C.
Chamberlin in the U.S. Systematic re-
search on the atmospheric accumula-

-years investigators have recognized .. :
at the atmospheric burden of green- *-.-
-house gases other than carbon diox- A
._ide, such as methane (CH,), nitrous
- oxide (N;0) and the chlorofluorocar- °



s - . ~tion of.carbon dioxide began only in
B -» 1958. Since then Charles D. Keeling of
B . the Scripps Institution of Oceéanogra-
* phy has provided a continuous record
of the carbon dioxide leve] at various
stations, the best-known of which is at
Mauna Loa in the Hawaiian Islands [see
illustration on page 39}, -
Information on the earth’s temper-
ature has been more difficult to ac-
cumulate. Strong evidence for glob-

: HOLE-IN‘THE WAL GLACIFR in Wréngell—

al warming became available by late
1988. The most direct evidence lies in
temperature records from around the
world. James E. Hansen of the Nation-
al Aeronautics and Space Adminis-
tration’s Goddard Institute of Space
Studies and his colleagues have ana-
- lyzed temperature records going back
to -1860. Their analyses suggest that
the average global temperature has in-
creased by from.5 to.7 degree Celsius

LI

t. Elias National Park, * - Similar behavior of a number

- Alaska, is shown in an aerijal view. The exposed ground at the

. foot of the glacier exhibits striations and moraines, the piles of .
debris left by a moving glacier; the ground has not had time to
grow vegetation. All these are signs of recent glacial retreat.

since that year, The greatest increase
has taken place in the past decade;
this recent warming is both statistical-
ly significant and consistent with their
experience based on theory and on
models of the global climatic system.,

Thomas M. L. Wigley and his col-
leagues, working independently at the
University of East Anglia in England,
have also shown the increase in aver-

age global temperature. The rise has

of glaciers around the world (see

ilustration on page 41), the increasing depth to permafrost and
other data suggest that warming has continued since the last
glacial period. Its cause, however, extending back long before
the current buildup of greenhouse gases, remains a puzzle.
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not been observed in all regions: a
recent analysis of climate records by
Kirby Hanson and his colleagues at the
National Oceanic and Atmospheric Ad-
ministration shows no trend in tem-
perature for the contiguous U.S. Such
. regional variation is not unexpected;
the contiguous U.S. covers only 1.5
percent of the globe’s surface.

he observed rise in global tem-

perature has not been steady

and is clearly not simply a re-
sponse to the accumulation of green-
house gases. There was, for example, a
decline in the mean global tempera-
ture between 1940 and 1965 in spite
of the continued increase of heat-trap-
ping gases in the atmosphere. Never-
theless, Phil D. Jones, one of Wigley’s
collaborators, has just recently report-
ed that the global temperature has
risen about .5 degree C since the be-
ginning of the century and that the six
warmest years on record were 1988,
1987, 1983, 1981, 1980 and 1986 in
that order.

* - SIZE OF RESERVOIR
- (10% METRIC TONS)

If a .5-degree temperature Ehange

seems insubstantial, one should re-

member that in 1816, the “year with-

out a summer,” the mean global tem- -

perature drop was also less than one
degree. It was nonetheless sufficient
to cause frosts in June in New En-
gland and widespread crop failures
[see “The Year without a Surnmer,” by
Henry Stommel and Elizabeth Stom-
mel; SCIENTIFIC AMERICAN, June, 1979].
The heat and drought that have af-
flicted North America and other re-
gions of the earth in recent years are
consistent with the predictions of a
global warming trend.

There are other indications of an
accelerated warming. According to Ar-
thur H. Lachenbruch and B. Vaughn
Marshall of the U.S. Geological Sur-
vey, the depth to permafrost in the
Alaskan and Canadian Arctic has in-
creased in recent decades. The aver-

~»gge temperature of Canadian lakes
has increased; the annual maximum
extent of sea ice surrounding the
Antarctic continent and in the Arctic

ANNUAL INCREMENT
IN ATMOSPHERE

WORLD VEGETATION
WORLD SOILS
ATMOSPHERE
OCEANS

FOSSIL FUEL RESERVES

" ANNUAL CARBON FLUXES are shown in units of one billion
(109) metric tons. Photosynthesis on land removes about 100
billion tons of carbon from the atmosphere annually in the
form of carbon dioxide. Plant and soil respiration each return
about 50 billion tons. Fossil-fuel burning and deforestation
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seas appears to be declining; inland
glaciers throughout Europe and else-
where have receded.

These observations are consistent
with predictions made by climatolo-
gists on the basis of theory aided
by general circulation models. Sever-
al such global models exist and, al-
though analyses based on them do not
agree in detail, the general predictions
are consistent with theory and experi-
ence. Climatologists expect that the
greatest warming will occur at higher
latitudes in winter. In these latitudes
the warming, according to the mod-
els, will probably be at least twice
the global average. In addition it is ex-
pected that the upper atmosphere will
cool as the lower atmosphere warms
and that there will be less precipita-
tion and less moisture in the soil at
lower latitudes. All these trends have
been reported in recent years.

Data such as those are always open

‘to further analyses, interpretation

and augmentation. They invariably
appear to suffer from inadequacies of

release into the atmosphere respectively about five and two
billion tons. Physicochemical processes at the sea surface re-
lease about 100 billion tons into the atmosphere and absorb
about 104. The net atmospheric gain is about three billion tons
annually. The table lists the world’s major carbon reservoirs.



.

» ' measurement and uncertainties about
whether the period over which the
- Ineasurements were taken was long
enough to be significant. Investigators

are currently improving the data and

the analyses, but the fact remains that
the observations described above, tak-
en together with the rising concentra-
tion of greenhouse gases, constitute
strong evidence that the process an-
ticipated nearly a century ago by Ar-
rhenius is under way. :

ne ‘can learn much about po-
tential future changes in cli-
mate by examining past cli-
matic change. A mere 15,000 years ago
glaciers covered much of North Ameri-
ca and northern Europe. Were changes
in the composition of the atmosphere
involved in the great climate swings
that brought glacial and interglacial
periods? The answer is not completely
clear, but one of the most important
advances in recent years has been the
ability to determine atmospheric com-
" position in previous eras from tiny
samples of air trapped in glacial ice,
In particular, determination of the at-
mospheric composition during peri-
ods of glacial expansion and retreat
has been made possible by data ob-
tained from an i¢e core drilled by a
Joint French-Soviet team at the Antarc-
tic Vostok station.

The Vostok core, as it is called, was
2,000 meters in length, long enough to
sample ice dating through the past
160,000 years [see illustration on next
page]. The data show fluctuations in
temperature of up to 10 degrees; such
fluctuations are derived from changes
in the isotopic ratios in the core. It is
well established, for example, that the
ratio of the two common isotopes of

oxygen, 0 and 10, in cores of ma-

rine sediments reflects past temper-
ature changes. - - :

The Vostok data also show how
the abundances of atmospheric gases
have fluctuated with temperature over
the past 160,000 years: the higher the
temperature, the greater the concen-
tration of carbon dioxide and vice ver-
sa. To be sure, the correlation of car-
bon dioxide with temperature does
not establish whether changes in at-
mospheric composition caused the
warming and cooling trends or were
caused by them. Although the carbon

dioxide content-follows temperature ‘-’

very closely during periods of deglaci-
ation, it apparently lags behind tem-
perature during periods of cooling.
Although there is tight statistical
coupling between carbon dioxide and
temperature throughout the record,
the temperature changes are from five

ANNUAL CARBON PRODUCTION (TONS)
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CORRELATION among the global temperature change, level of heat-trapping gases
and carbon dioxide emissions is shown in the first three graphs for the past 140
years. In graph a both the annual mean temperature (spiky curve) and the five-year
running mean (smooth curve) are plotted. Graphs b and ¢ show the atmospheric
carbon dioxide and methane content respectively. Pre-1958 data come from analy-
ses of air trapped in bubbles of glacial ice from various sites-around the world.
The annual production of carbon from fossil-fuel burning (black) and from change in
land use (color) is shown in d; the last data were obtained from historical sources.
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to 14 times greater than would be
expected on the basis of the radiative
properties of carbon dioxide alone.
This relation suggests that quite aside
from changes in greenhouse gases,
certain positive feedbacks are ampli-
fying' the response. Such feedbacks
might involve ice on land and sea,
clouds or water vapor, which also ab-
sorb radiant heat.

Other data from the same Vostok
core sample show that methane also
closely follows temperature and car-
bon dioxide. The methane concentra- -
tion nearly doubled, for example, be-
tween the peak of the penultimate
glacial period and the following inter-
glacial period. Within the present in-
terglacial period it has more than dou-
bled in just the past 300 years and is
rising rapidly. Although the concen-
tration of atmospheric methane is
more than two orders of magnitude

_lower than that of carbon dioxide, it

cannot be ignored: the radiative prop-
erties of methane make it 20 times
more effective molecule for molecule
than carbon dioxide in absorbing ra-
diant heat. On the basis of Hansen's
radiative-convective model, which in-
cludes chemical feedbacks, methane

“appears to have been about 25 percent

,a8 important as carbon dioxide in the
warming that took place during the
most recent glacial retreat 8,000 to
10,000 years ago.

ow can a global rise in tem-
perature be expected to cause
greater releases of carbon di-

- oxide and methane into the atmos-
"phere? In the process of photosynthe-

R
"y

" VOSTOK ICE-CORE DATA reveal a cor-

relation between certain gas concen-
trations and temperature over the past
160,000 years. The ice core, 2,200
meters long, contains bubbles of air
with carbon dioxide and methane that
were trapped at different depths (top
scale) and hence at different times (bot-
tom scale). Several independent meth-
ods have established that the deuterium
.concentrationin ice is a good measure of
past temperature; both temperature and
deuterium level are plotted in a. More
traditional is the use of the oxygen iso-

_tope 180 to track temperature; curve bis

almost identical with a. The remarkable
agreement with the shape of the Vostok-
station carbon dioxide curve c argues
that carbon dioxide can also serve as
a global thermometer. Data on Antarc-
tic methane compiled in 1985 and 1986
from several stations (d) strengthens
the conclusion that levels of greenhouse
gases are positively correlated with tem-
perature -and may actually influence it.
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.sis terrestrial plants remove about
100 billion tons of carbon from the -

atmosphere per year, or about 14
percent of the total atmospheric car-
bon content. An approximately equal
amount of carbon is returned to the
atmosphere through the processes of
plant respiration and decay of organic
matter. Because the fluxes are a sub-
stantial fraction of the carbon dioxide
already in the atmosphere at any time,

a change of a few percent in either - [j

the photosynthetic or the respiratory
flux would soon significantly alter the

atmospheric carbon dioxide content.

Will global warming produce such an
imbalance?

The answer is unclear and probably
will remain so until after the climate
has changed considerably more than
it has already. Nevertheless, the gener-
al picture is probably as follows. The
rate of photosynthesis is affected by
many factors, particularly the availa-
bility of light, water and nutrients. It
is not, however, very sensitive to tem-
perature change. The rates of plant
respiration and decay, on the other
hand, do strongly depend on the tem-
perature. A one-degree temperature
change in either direction often al-
ters rates of plant respiration by from
10 to 30 percent.

These observations suggest that a
global warming will speed the decay
of organic matter without appreciably
changing the rate of photosynthesis.
That will increase the release of car-
bon dioxide into the atmosphere. A
warming will also result in more meth-
ane, because methane is produced by
respiration in regions where oxygen is
not freely available, such as swamps,
bogs and moist soils. In recent years
there has been a rise in the concentra-
tion of atmospheric methane of more
than 1 percent per year. The increase
is both rapid and significant because,

as noted above, methane is 20 times

as effective as carbon dioxide in trap-
ping heat. The wet soils where meth-
ane is produced as a result of an-
aerobic decay probably represent the
world’s major source of methane. The
global warming that has already oc-
curred has undoubtedly stimulated
anaerobic decay and the production of
methane as well as carbon dioxide.

It is possible to estimate the size of
the resulting increase in carbon pro-
duction at least crudely. A significant
fraction (from 20 to 30 percent) of
global respiration on land takes place
in the forest and tundra of the middle
and high latitudes, where the warming
is expected to be greatest. If we as-
sume that the mean global warming to
date has been .5 degree C, and that in

RHONE GLACIER in Switzerland is shown in a lithograph after an 1848 watercolor by
Henri Hogard (top). Four sets of moraines are clearly visible. The outermost set has
been‘'dated to 1602, the second to 1818, the third to 1826 and the fourth to 1848; the
pattern indicates that the glacier had been retreating up the valley for at least 250
years. A photograph from 1970 (bottom) shows that the glacier has retreated still
farther up the valley. The retreat is additional evidence for recent global warming,

the middle and high latitudes the rise
has been one degree,-then plant res-
piration in these latitudes and the de-
cay of organic matter in soils has in-
creased significantly. If the increase in
respiration is between 5 and 20 per-
cent over 20 to 30 percent of the total

area respiring, then total global res-

piration will increase between 1 and

6 percent above normal. Once again -
assumning that the annual flux of car-

bon into the atmosphere is 100 bil- .. .
-uous. On the other hand, a sudden

lion tons and that the rate of pho-
tosynthesis remains unchanged, the

. warming that has already taken place

has meant an injection of between one
and six billion tons of carbon per year.
Over the past century from 20 to 30
billion tons of carbon may have been
released in this manner.

That estimate is probably high, be-
cause the average warming may have
been less than assumed and because
photosynthetic response will tend to
reduce the release of carbon dioxide.
Yet the estimate is probably not high
by as much as a factor of two, and it
serves to emphasize the importance
of biotic feedback mechanisms.

ow does the value just com-
puted compare with amounts

of carbon released by other

.Jknown processes? The release from

the burning of fossil fuels is approxi-
mately 5.6 billion tons per year; defor-
estation adds an amount estimated at
between .4 and 2.5 billion tons per
year. The total carbon injected into the

atmosphere from these two sources
added to a temperature-enhanced res-
piration is not known, but it appears
to be yiiore than six billion tons annu-
ally and may approach 10 billion.
The release of carbon due to chang-
es in the respiratory rate could fluctu-
ate appreciably; a gradual warming,
such as that experienced over most of
this century, would change the respi-
ratory rate slowly enough so that year-
to-year changes would be inconspic-

warming or cooling overa period of
several years might result in an ob-
servable change in the carbon dioxide

content of the atmosphere. In the past

15 years the annual rate of accumu-
lation of atmospheric carbon dioxide
has been about 1.5 parts per million,
equivalent to a global accumulation of
about three billion tons of carbon.

According to data recorded on Mau-
na Loa and at the South Pole by Keel-
_ing, however, over the past 18 months
the accumulation rate has risen to
about 2.4 parts per million, equivalent
to about five billion tons of carbon.
Keeling expects that the surge will
prove transitory, as a lesser surge in

1973 and 1974 did. Nevertheless, the -
implication we assign to the observa-
tions at the moment is that the surge-
is a result of the high temperatures .

that have marked the 1980’s, delayed
by the time necessary to warm the soil.
Whether this interpretation is correct
remains to be seen.

Any climatic change can also be ex-
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“GLOBAL WARMING FLOODS FLORIDA" could be a tabloid headline if the polar ice
caps began to melt. Florida is shown here as it might look if sea level rose 4.6 me-
ters above (bluish green) or 7.6 meters above (light green) the present level (blue). n
either case Miami and Lake Okeechobee are submerged. A rise of four to five meters
might be expected if the West Antarctic Ice Sheet broke up under global warming.
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pected to affect the ability of the ter-
restrial biota, in particular forests and

" soils, to retain carbon. At warming

rates that are lower than the rates at
which forests develop, forests may ac-
tually expand, and with them the ca-
pacity to store carbon. But if the warm-
ing rate exceeds the rates at which
forests migrate into more climatically
favorable regions, widespread mortal-
ity of trees and other plants is likely to
follow. The net result of such destruc-
tion of forests is difficult to predict,
but it will probably mean a further
release of carbon dioxide through the
decay of plants, animals and organic
matter in soils.

The amount of carbon dioxide that
could be injected into the atmosphere
would depend heavily on the rate of
climatic change in the forested zones
of the middle and high latitudes. Al-
though it is impossible to make any
accurate calculation, an upper limit
is given by the amount of carbon in
these forested latitudes: approximate-
ly 750 billion metric tons, or about the
same amount of carbon as there is in
the atmosphere currently.

s it possible that a global warm-

ing could stimulate the growth of

_forests? In this case the spread
of forests to high latitudes and tun-
dra regions would result in a great-
er uptake of carbon dioxide from the
atmosphere and a greater accumula-
tion of carbon dioxide in the soil. Such
a transition is unlikely. Forests re-
quire centuries to develop, especially
where soils are thin and nutrients are
in short supply. They also require cli-
matic stability and sources of seeds.
The climatic transitions currently un-
der way, unless they are checked, are
rapid by any measure and can be ex-
pected to continue into the indefinite
future. They do not offer the condi-
tions under which forests are able to
develop on new land and remain for
long periods.

Might the warming at least stimu-
late existing forests to store addition-
al carbon in plants and soil? Perhaps.
The boreal forest and other coniferous
forests may indeed be sufficiently re-
silient to respond to warming with
increased photosynthesis and growth.
Whether the carbon taken up by pho-
tosynthesis will be stored or simply
released through increased respira-
tion remains an open question.

There is also the possibility that
the tundra, the treeless plain found
in’arctic and subarctic regions, will
respond to a warming in surprising
ways, including an increase in the pro-
duction of carbon and its storage in
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: 'peat. The nature of the response will
% largely hinge on the availability of wa-
ter. A wetter tundra might store ad-
- ditional carbon in soils; a drier tun-
dra might release it through the decay
of organic matter in long-frozen soil
. or soil that is normally frozen for
most of the year. W. Dwight Billings of
Duke University believes global warm-
ing will speed the decay of peat in tun-
. dra soils and precipitate that ultimate
"breakdown of the tundra known as
. thermal karst erosion, which allows
flowing water to erode the tundra in
great acre-size chunks. Not only is
the tundra devastated but also sub-
stantial amounts of carbon dioxide
and methane that were stored in the
peat as carbon are released into the
atmosphere.
The evidence indicates that under
. rapid planetary warming respiration
rates will increase more than pho-
tosynthesis rates. The changes will
"lead to the release of additional car-
bon dioxide and methane into the at-
mosphere. The magnitude of the re-
lease will hinge strongly on the rate
" of warming: the faster the warming,
the larger the release. Such behavior
is consistent with (but not proved by)
the data from the ¥ostok core.

at will be the consequences
of a continued global warm-
ing? In 1985 a group of me-
teorologists meeting under the aus-
* pices of the World Meteorological
Organization (wMmo0) and the Unit-
ed Nations Environment Programme
(UNEP) demonstrated that without the
respiratory feedback mechanisms ad-
dressed above, the combined effect of
the greenhouse gases would warm the
-earth by an average of from 1.5 to 4.5
‘degrees C before the middle of the
next century. The conclusion was re-
cently confirmed in a review written
by more than 50 scientists who met in
Villach, Austria, in 1987 and was pub-
lished by the wMo and the UNEP.
Seldom has there been such a strong
consensus among scientists on a ma-
Jjor environmental issue. The warming,
- unless consciously checked by human
. effort, will be rapid and will be felt
. differentially over the earth. Winter
temperatures in the middle and high
~ latitudes can be expected to rise by
more than twice the world average. If
‘the mean global temperature were to
rise by from two to three degrees C by
the year 2030, the winter temperature
" Increase in Minneapolis might ap-
Proach from four to six degrees C, or
about one degree per decade. Summer
temperatures would also rise, but less
-~ Severely. A one-degree change in tem-

perature is equivalent to a,change in
latitude of from 100 to 150 kilome-
ters. The prairie-forest border, which
is now south and west of Minneapolis,
might be expected to migrate north at
a rate of between 100 and 150 kilome-
ters per decade, or between 400 and
600 kilometers by the year 2030.
Such changes are likely to be diffi-
cult for most of the world's peoples.
First, the changes will be continuous.
Unless the warming stops, efforts to
adapt to climatic changes are likely
to be responses to conditions that

no longer exist. Second, the changes

in climate will be irreversible for any
time of interest to us or our children.
There is no way to cool the earth or
to lower sea level; we cannot return
quickly to an atmosphere with lower
concentrations of greenhouse gases.
The best we can do is to reduce cur-
rent emissions. If that step is tak-
en-immediately, a further warming of
more'than one degree can be expected
as the full effects of the heat-trapping
gases already present are felt,

Finally, the effects are open-ended.
/Although most modeling to date sim-
ulates a doubling of the atmospheric
carbon dioxide content, there is sim-
ply no reason to assume that the con-
centrations will stop at twice the cur-
rent levels. Estimated reserves of re-
coverable fossil fuels in themselves
are enough to increase the atmospher-
ic concentration of carbon dioxide by
a factor of from five to 10.

an anything be done to slow the
climatic change that is now un-
der way? The immediate need is
to stabilize the greenhouse-gas con-
tent of the atmosphere. Regardless of
its source, over the past decade car-
bon has been accumulating in the
atmosphere at a rate of about three

billion tons annually. (The remainder

is being absorbed by the oceans or
stored in forests and soils.) If current
fluxes were reduced by three billion
tons annually, the atmospheric carbon
dioxide level would be stabilized for a
few years. The stabilization would not
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WASHINGTON, D.C., is depicted here under the same conditions as in the preceding
illustration. Washington National Airport and the Lincoln Memorial are inundated.
The 7.6-meter contour reaches almost to the Capitol steps and to the White House.
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be permanent, however. The rate of
accumulation in the oceans is deter-
mined by how fast they can absorb
carbon dioxide from the atmosphere;
this in turn depends on the difference
in carbon dioxide concentration be-
tween the atmosphere and the ocean.
As the flux of excess carbon is re-
duced, the difference is also reduced
and the ocean becomes less capable
of absorbing excess carbon; carbon
dioxide emissions would have to be
reduced still further to prevent addi-
tional atmospheric accumulation.
The largest source of carbon dioxide
emissions is the combustion of fossil
fuels, which releases about 5.6 billion
tons of carbon into the atmosphere
annually. Industrial nations contribute
about 75 percent of these emissions;
steps toward stabilizing the composi-
tion must begin in the industrialized
world. A recent study carried out un-
der the auspices of the World Resour-
ces Institute and led by José Goldem-
berg, president of the University of
Sdo Paulo in Brazil, suggests that the
consumption of energy from fossil
fuels in the developed nations could
be halved by a .program of conserva-
tion and impro’ved efficiency alone.
Although developing nations pro-
duce less carbon dioxide, their contri-
butions are growing; if economic de-
velopment follows conventional pat-
terns, their potential contributions are
very large. The second step toward the
stabilization of greenhouse gases will
require innovations in economic ‘de-
velopment that lessen dependence on
fossil fuels. : :
The other known major source of
carbon dioxide is deforestation, pre-
dominantly in the Tropics. By 1980
about 11,000 square kilometers of for-
est were being cleared annually, with
the result that in 1980 between .4 and
2.5 billion tons of carbon (as carbon
dioxide) were released into the atmos-
phere. The rate of deforestation has
increased over the past decade. If the
present release of carbon is near the
upper end of the above range, halting
deforestation would reduce carbon
emissions by the three billion tons per
year needed immediately to stabilize
atmospheric composition.
Reforestation will also help to sta-
bilize the composition of the at-

. mosphere. The reforestation of from

one to two million square kilometers
(about the area of ‘Alaska) will result
in the annual storage of one billion
tons-of carbon. Although this area is
large and productive land in the Trop-
ics is at a premium, there may be as
much as 8.5 million square kilometers
of once forested land available for
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reforestation. Of this land, about 3.5
million square kilometers could be
returned to forest if permanent agri-
culture were to replace shifting culti-
vation. Another five million square kil-
ometers of deforested land are cur-

rently unused, and there reforestation

could in principle be implemented im-
mediately. Forests established to store
carbon would, of course, have to be
maintained: neither harvested nor de-
stroyed by toxic effects or change in
climate.

ach of the measures to stabil-
ize the atmospheric carbon diox-
ide level would have salutary ef-

" fects locally, regionally and nationally,

quite apart from its effects on climatic
change. An improvement in energy-
use efficiency, a step that might have
been taken long ago with benefits to

“"all, would bring economic and materi-

al advantages to both individuals and
nations. An improvement in efficiency
would lessen reliance on fossil fuels;
this in turn would reduce sulfur and
nitrogen oxide emissions, acid deposi-
tion and the release of other toxins.
Halting deforestation would help to

maintain the genetic diversity of the

planet, reduce erosion, stabilize local
and regional climates, cleanse water
and air and preserve opportunities for
future generations.

No one remedy by itself is likely to
stabilize the levels of carbon ‘dioxide
and methane in the atmosphere. If the
accumulation of carbon dioxide in the
atmosphere persists, the carbon bur-
den will have shifted from three bil-
lion tons annually to five billion tons
and will be that much more difficult to
address. The measures that are re-

quired can begin at home, although it -

is clear the world must join in the .

effort if it is to be effective. There
are precedents for international action
on similar issues. The Limited Test
Ban Treaty of 1962 was an agreement
among certain nations to avoid atmos-
pheric tests of nuclear weapons. It
has been effective. Nations that did

‘not sign it (France and the People’s Re-

public of China) have yielded to inter-

‘national pressure and now conduct

weapons tests underground. The Vien-
na Convention for the Protection of
the Ozone Layer and the Montreal Pro-
tocol, the latter negotiated in 1987,
have moved the world far toward the
elimination of chlorofluorocarbons.
There is no reason to assume that
similar progress cannot be made with
carbon-based fuels and deforestation.
With that end in view a series of steps
has already been undertaken: 50 spe-
cialists in international diplomacy and

law met recently under the auspices of
the Woods Hole Research Center to
outline approaches that might work.
The greatest problem is gaining the
active and effective support of the
developing nations, which are poised
for a massive increase in fossil-fuel
consumption. Development need not,
however, follow historical paths. To
cite one example, the low-latitude
countries stand to gain immeasura-
bly as techniques for exploiting solar
energy are perfected. Solar-powered
electrolysis of water can produce hy-
drogen, which in turn can run automo-
biles and other machinery. There are
few places in North America where
domestic hot water cannot now be
produced by solar energy at little or
no cost throughout most of the year.
Noris it to the advantage of nations to
allow their forests to be destroyed.
Conferences are under way in the
developing nations to explore alterna-
tives to the present course. The first
was held in New Delhi in February;
the second is planned for Sao Paulo

\ in September under the leadership of

Goldemberg. The conferences will ex-
plore the possible responses of de-
veloping nations to a world in which
conventional energy sources are limit-
ed. There are extraordinary opportuni-
ties for industrial innovations, partic-
ularly in energy efficiency and solar
power. But developing countries can-
not be expected to shoulder the entire
burden; the developed nations, which
are responsible for most of the prob-
lem, must do their share.

These issues will persist throughout
the next century and dominate major
technical, scientific and political con-
siderations into the indefinite future.
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THE CHAIRMAN OF THE /

COUNCIL OF ECONOMIC ADVISERS
WASHINGTON

April 4, 1990

MEMORANDUM FOR SECRETARIAT OF THE WHITE HOUSE CONFERENCE ON
SCIENCE AND ECONOMICS RESEARCH RELATED TO GLOBAL

< _CHANGE —

P AW\
FROM: MICHAEL J. BoskiN /V/J.

SUBJECT: Global Stewardship Statement

As you know, I support the Global Stewardship theme for the
upcoming White House Conference. However, the present draft of
the Global Stewardship Statement is not only absolutely
unacceptable, but inherently dangerous. I have personally and
through my staff raised this set of issues on previous drafts and
have been told that my concerns would be addressed. THEY HAVE
NOT BEEN. I do not want a version of this to go forward that
does not incorporate all of my revisions. This should be
considered as an order, not a request.

The main problems are as follows:

1. The repeated assertion that investment in environmental
assets and/or the natural resource base are the keys to future
economic growth is incorrect and must be removed. Current
economic research shows that the statement is false in the
greenhouse context, the single most important global change
issue. 1In its present form, the statement effectively dismisses
all of the current economics work in this area.

2. A main thrust of our position on climate change has been that
we need to take account of adverse impacts on future growth in
setting our policy goals. Issuance of the draft statement in its
present form under over the President’s signature would undercut
this approach.

3. Our overall policy position has been that environmental
quality and economic growth can be reconciled, but that their
compatibility is not automatic and depends on selection of
appropriate goals and policy instruments.

4. The penultimate sentence baldly states that the balance we
need to draw is between the present and the future. This
suggests that the future always benefits from investments in
environmental assets. The President’s stated position is that
the future has a large stake in economic growth, and that ill-
conceived environmental efforts can damage the interests of
future generations. Economic concerns should not be reduced to a
reflection of the greed of the present generation.
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5. Finally, there is no signiflcant role for economics or
economics research in this version of the global stewardship
vision. This directly undercuts the main purpose of the
conference. Mere repetition of the mantra that we need more
economics research is insufficient without any indication of
where the economic uncertainties are and why they might matter.
Economics matters. because there are tradeoffs. After the easy
decisions have been made, the tradeoffs will get steeper, and we
will have to choose how far to go along each global change policy
dimension.

These concerns are reflected in the attached markup of the
draft statement and the detailed comments outlined below. My
revisions reflect an attempt to reach a middle ground. They
should be incorporated exactly, and returned for my approval by
noon, April 5. They are both consistent with the President’s
stated policy and reflective of the balance that is necessary for
this conference.

Detailed Comments

o Without the paragraph six sentence addition there is no role
for economics in resolving global change uncertainties.
Also, "justifiable" rather than "necessary" is appropriate
to describe our actions: necessity implies an absolute
standard, while justifiable reflects the need to assess
tradeoffs.

o The discussion of our natural resource base comes too close
to sounding like a "Club of Rome" discussion of limits to
growth. The topic of the conference is environmental
resources, not coal, o0il, or nickel reserves.

0 Many environmental resources are renewable, so that the
"depletlon" concept in paragraph four is inappropriate. Our
standard income accounting cannot be easily corrected
without placing a valuation on environmental externalities.
(OECD has concluded that it is not now p0551b1e to include
environmental values directly in economic measures, and that
attempts to do so would seriously pollute important economic
data. We could develop satellite accounts for these
resources.)

o Paragraph five and the last sentence in paragraph three
presumes that investment in environmental assets promotes
.economic growth - in other words that it represents a
"win/win." This is totally inconsistent with stated U.S.
policy that tradeoffs exist which must be evaluated and with
the President’s own statements regardlng the need to ]
"reconcile the economy and the environment." You don’t need
to reconcile objectives that are inherently harmonious.



Unlike the phrase "mortgaging our future" which makes sense,
the phrase "mortgaging our natural resource base" doesn’t.
The former phrase reflects the notion that we are allowing
an outside party to hold our future in escrow in exchange
for some present benefit, thereby putting it at risk in the
event our repayment plans to restore our equity fail.
Consuming our environmental assets--if indeed that is what
we’re doing-~-is more analogous to a reverse mortgage in
which the owner’s equity is steadily reduced. The '
President’s message should not include a phrase that sounds
good but lacks meaning.

Attachment

cC.

D. Allan Bromley
Michael Deland
John Sununu
Andrew Card
James Cicconi
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- FOR GLOBAL STEWARDSHIP

Clobal stewardship is our shared responsibility and our shared
opportunity. We must manage the Earth's natural resources in
ways that assure the sustainability of humanity on this planet
and in ways that maximize our potential for growth and
opportunity for all. Global stewardship is a continuing process
of political, economic and social decision-making that meets tihe;
needs of the present generation while expanding the ekl of
future generationsﬁo-m@

Global stewardship will become,t%dominant scientific,
economic and environmental issue of the 21st century. The
experience of the past 45 years has shown that growth can be
achieved only through the synergy of democratic political

-

institutions and market economi

¢ systems. But just as

democratic institutions are expanding, our ability to grow could
CHANGR o |

be limited by-€amage ¥ our already stressed environmer&_ oo

Solutions must be found which will flect ¥e guals

For perhaps the first time in human history, we now understand
perhaps . _ &% our eauu"Dn_ngﬁ
that our progress depends on accounting for t

naturat resources mﬁ%. A new
understanding of complex environmental systems is emerging.
This understanding means that we are now called upon to
create new directions for our creative energies and technologies.
Global stewardship is the key.

To exercise effective global stewardship, we must advance our
knowledge of natural and human systems. We must create.
solutions that join economic growth with sound management of
our environment. Meeting this challenge will require an
integration of scientific, economic, and environmental
concerns—an integration which moves global stewardship and
einvestment i;_:;nj

human sustainability to center stage.

wise

our

CL‘M\Qc heelf  amd dz fO’lcﬂ measvies whlct m

etonomic Srpwﬂ’h neces

|rert 1S also un'uer’ram‘rg Fegpr aing The ,
saciad) avd economic cam 0es

As "global stewards” we need new tools to effectively evaluate
how to respond to global environmental changes. Scierge and
economics research can provide some of the tools needéd to

understand and properly manage our changing planet, Globa
change is concerned with such diverse but interrelateH issues
ozone depletion, greenhouse gases, climate change, food secur

water supply, sea level changes, wetlands, deforestatjon,

uncertainty about the scale at which these changes are occurrir
and humanity's relative contribution to the change.! As global |

E

: _ . . !
stewards we must address these uncertainties by increasing o

scientific and economic knowledge andismredriacareg

Ju‘h@ubk.

Reeessary actiofs to manage global change...evenin the face of

remaining uncertainty.

Therefore, the challenges of global stewardship require agreer
in these three areas:

* Scientific and economic uncertainties—research challenges

* Strategies and challenges to integrating economic and scier:
research; and

* Building better international partnerships for economic an
scientific research.

Our existence depends on our ability to draw sustenance fro
natural world while supporting the systems that regenerate tha
world. Building an integrated program of economic and sci
research is the step we must take today on the path of global
stewardship. Global set'e‘;v\anrga}g‘ig.ii ggéaegxed&tsau"t&p 0ce
of change in whic re brought intto

balance to meet human needs and to expand human pros

Let us join together and accept the challenge of Global
Stewardship.

“Faken T cddress T,

George Bush

> natural environment” while a—uowl'ns for the .
H* svstawm & 5“3“',"‘1’ :

world Porvlq:hm amel \mprove 3 hvarM
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MEMORANDUM FOR THE PRESIDENT
. THE ADMINISTRATOR
SUBJECT: Environmental Elements for Your
Discussions with German Federal
Chancellor Kohl

SUMMARY: As you know, the Chancellor has a strong personal
commitment to work on environmental issues, both domestic and
global. Although overshadowed by economic and security
issues in the German unification process, environmental
protection is also a major element in "inner-German"
cooperation. Thus, he may raise any of the issues noted
below with you during his stay at Camp David, in terms of
both U.S.-German relations and the G-7 Summlt process.

GLOBAL CLIMATE CHANGE: Although the FRG is much more energy-
efficient than the U.S., both German government and industry
are committed to further reductions of carbon dioxide
emissions to counteract global warming. Last fall, in
response to your interest in this subject, the Chancellor
committed to provide specific information on how the FRG
would go about this task. I have just received information
from one of his senior advisors, Baldur Wagner, indicating
that over the last 15 years they have managed to keep energy
consumption constant while real GNP rose about 30 percent.
This effort involved a 19 percent drop in primary energy
consumption in industry and a 25 percent reduction in
specific heating energy for buildings. Driving these
reductions were:

1) higher energy prices, including fuel oil taxes;

2) mandated building insulation and efficiency
standards;

3) conservation investments;

4) increased energy efficiency in consumer products,
including cars;

5) public-sector energy conservation as a model;

6) education and training programs concerning reduction
of energy consumption and promotion of energy-
efficiency research and development.

I was told they will take measures to increase by at
least 30 percent the fuel efficiency of new automoblles, will
phase out brown coal development (which now is heavily
subsidized), arrange to purchase significant nuclear-
generated power from France (also reducing the trade
imbalance with France), and require numerous energy
efficiency investments by industry. Internationally, the FRG
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proposes to support a framework convention on climate change,
and simultaneously.to negotiate two protocols, one to reduce
carbon’' dioxide emissions, and a second to address
deforestation -and promote reforestation." - -

' ENVIRONMENTAL ASSISTANCE TO EASTERN EUROPE: The FRG is very

much aware of the severe environmental degradation in Eastern
Europe and is directly affected by transboundary pollution.
About 60 percent of the FRG's air pollution comes from its

- eastern neighbors, and most ground and surface water flowing -

from east to west is moderately to heavily polluted. The
Germans are already active in environmental assistance to
Eastern Europe, both to help protect the environment of the
FRG and because of the significant commerical opportunities.

- I indicated to Kohl in November that we would welcome German
- participation in the new Budapest Environmental Center.

DEVEILOPMENT ASSISTANCE AND DEBT-FOR-NATURE PROJECTS: The
Chancellor is strongly committed to ensuring that all German
development assistance, whether given bilateérally or
multilaterally, is consistent with protecting the
environment. While in Bonn for my meeting with the

‘Chancellor, I also met with his Minister for Economic

Cooperation (Warnke) and his Environment Minister (Toepfer) .

- We agreed on the desirability of a meeting of the environment
.and development Ministers from the G-7 countries. This may

come up as-a point to be included in the recommendations of

the Houston Summit. ' _

'The Chancellor is strongly committed to the principle of
"debt-for-nature swaps", and the FRG is currently converting
some. of its Polish debt into environmental projects in
Poland. " Again, specific G-7 support for one or more debt-
for-nature schemes could be agreed upon in Houston. The

‘Chancellor was specifically interested in a debt-swap

involving a Francophone country in Africa, to include the
French. : ' ' :

ACID RAIN RESFARCH AND CONTROL: = The acid rain problem, and
therefore the economic consequences of acid precipitation are

- 'at least an order of magnitude greater in the FRG than in the.

U.S.  Much of their forest damage is visible to the public at
large, iwhile in the U.S. most damage is less visible and is

‘mostly in relatively remote locations. 1In the early 1980s,
. they undertook a very ambitious program to redhqe sul fur

dioxide emissions in Germany.

- However, much of the acid rain problem arises from

pollution from the GDR, Czechoslovakia, and Poland, thus

requiring the FRG to take a regional leadership role in
encouraging reduction of industrial and_power .plant
emissions. : :

Wiiliaﬁ K.-Reiily
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COMMON | ) GROUND
3 For Governor Sununu
Confidential Please

February 13, 1990

Governor John Sununu \ﬁ‘-
Chief of Staff PL
The White House wE o

First Floor, West Wing o RV

1600 Pennsylvania Avenue W

Washington, D.C. 20500
Dear John:

| admire your guts in helping the President stay away from the climate change issue
until you are satisfied that you have sifted through all the facts, defined the problem
based on the best current science and are able to choose a course of action based on
reality.

Here are some of the more appealing media events during 1990 which may provide
the forum for the President to present something substantive in this busy and important
year. There are others to choose from which are mentioned in the Climate Change
Network update enclosed for your information.

11/89 2/90 4/90 500 5/90 9/90 1000 11/90 12/31/92
Ministers IPCC Earth Inter- Action IPCC UN 2nd UN World Conf.
Meeting Plenary Day Parliamntry for Draft General World on the
Conf. Common Assembly  Conf Environment
Future
Nthrinds D.C. Int'l D.C. Bergen New York  Geneva Brazil

As you know, over the past several months, we here at the Center have been totally
immersed in the climate change issue through numerous small group discussions, two
multi-interest sessions in Washington and a week monitoring the IPCC's Response
Strategy Working Group session in Geneva last October.

We've gotten a real taste of the emotion and context behind the problem and have
witnessed the evolution of a possible U.S. industry leadership position on climate
change that makes both good environmental and economic sense.

Behind it all is a reality I've been wrestling with ever since 1961 when | was asked to
serve six years on the National Petroleum Council representing 4,000 small heating
oil dealers in New England; 90% of all the world's proven petroleum reserves are in
the hands of six unstable families in the mid-east, a situation economists would call
disproportionate allocation of resources, and one fraught with danger as you well
know.

CENTER for POLICY NEGOTIATION Inc.
20 Park Plaza, Boston, Massachusetts 02116 617-482-8660



Increasingly, it has become apparent that global warming is a doorway to the more
complex issue of sustainable development. Here is another example of of a
disproportionate allocation of resources--principally fossil fuels. The problem here
may be that the global politics of population and poverty and the disproportionate
availability of technology as well as resources is putting immediate pressure on the
leadership of the L.D.C.s.

If this is so, there may be a way for the President to deal with the climate change issue
in the broader context of sustainable development. By raising a contentious issue one
level higher in complexity, it is often possible to build collaborative action, where at the
lower level, continued conflict may be inevitable.

| am optimistic today about the opportunity presented by the global warming debate
because the right people are at the right place at the right time. | think you and | could
choose two dozen people who have spent time and energy (and invested personal
capital) trying to do something about their piece of the problem who would benefit by a
chance to talk together off-the-record in a tightly planned session to see how their
pieces fit together.

If such a meeting were preceded by two or three pertinent background papers and
people had a day to talk things over, there is no telling what might happen.

Attached you will find my nominees for such a session which include the authors of
two superb background documents.

| need to be at the White House at 2:00 pm this Thursday, February 15, to meet with
Nancy Maynard at OSTP. If there is is a crack in your schedule before or after that time
or later in the day, I'd bring along a strawman meeting plan and agenda for you to

shoot holes in.
Warmgst regard/s/

omas J. Scott
President

Enclosures:
Climate Change Network Up-Date
Ad Hoc Discussion Group List
1990 Institutional Milestones--Global Climate Change
CPN Board of Directors



For Governor Sununu
Confidential Please
2/13/90

Global Climate Change Network Up-Date

As you know, the Center's initial project emphasis has been on providing an informal
forum for some members of U.S. industry and a cross section of environmental
interests, agency officials and members of the research community to consider the full
context of the global climate change issue and to develop some initial ideas .on ways
to address it. This is a critical step given that the industrial sector is both the key to
U.S. economic vitality and the primary contributor to the CO2 problem.

The Center's climate change initiative will continue to focus on providing support to
these interests as they work toward a national strategy on climate change and
possible Framework Convention by the 1992 UN World Conference on the
Environment. _

The follbwing workplan for meetings convened by the Center is designed to parallel
the 1990 milestones described in the cover letter. '

Meetings February March April May June July
Multi-Interest X X
Sponsors X

Environmental X
Interests

Issue Work  Energy Effic. ‘ ’ X X
Groups Reforestation ' X
Waste Reduc. x

This ambitious non-government funded project is now in place and being put into
motion." It is designed to track the emerging climate change infrastructure and
milestones to 1992.

The Einerging Infrastructure and Milestones

i

At the International Level

Some commentators have suggested that the 20th anniversary of the Stockholm
Conference on the Environment to be celebrated by UNEP in Brazil in 1992, may be
an appropriate time to achieve a common goal--to celebrate the completion of a
Framework Convention on Climate Change.

If the activities of the IPCC can be suétained, they offer the appropriate institutional

mechanism to assist in realizing this objective. Acceptance of its draft report.in
Novemper 1990 concurrent with the 2nd World Conference on the Environment in

Page 1



Conference on Climate Change is scheduled for April 29th - May 2nd; it is a bipartisan
Congressional initiative involving world legislators.

An opportunity to enhance government/non-government collaboration is offered by the
“Action for Common Future” on May 8-15, 1990 in Bergen, Norway, a major
government/non-government media event.

At the National Level

In Congress there are six pieces of climate change legislation in the hopper pending
further public pressure for action. These have been set aside during the current
session to permit reauthorization of the Clean Air Act.

In the Administration, pressure is building for the President to come forward with a
leadership initiative--putting additional susbstance behind his allusion to the power of
the “White House effect “ in dealing with the "greenhouse effect.”

At the Grass R Level

It is increasingly apparent that successfully addressing the complex global objective of
sustainable development will depend on forging a community-level partnership
between the entrepreneur and the environmentalist. Called eco-preneurialism, it's in
your house and my house, your town and mine where a new kind of environmental
innovation will emanate if the global problem is to be solved.

At the community level, voluntary initiatives are being stimulated by the Renew
America projects and by Jeremy Rifkin's Global Greenhouse network. The National
Governors Association is looking at a role for the state in this issue.

1990 Institutional Milestones--Global Climate Change

Economics of Sustainabie Chapman Conf. on At er [
_ ar , mosphere Polar R
S)avegs(?‘onf. Washington Wihliamsburg, VA March 18-23 Ch:‘rgeaggr:s:;ﬁ:zajm&a
an. 25th : ‘
Mbwiie BO e June 11-15
Earth April 22
Interparliarmentary Conference, DC
Ap. 29 Fnal Rpt. PCC due

Chemistry of the Global Atmos.
Conf. France, Sept. 5-11

T e e e A e

Jan Feb March Apd Mzy Lne Sy Aug Seat. Ot Nov

UN Waste in Society

Meeting Jan. 25 Int. Symposium on CC

Technology Fair on Energy Bsijing China Aug 8-12
Efficiency, DC, April 4-8 (See EESI)

Sacond World Cémate Contf.
Action for a Common Future Geneva Nov. 12-21

Bermin Norway May 8-16

Annual Conf. New Dethi (TERY) v
on Sustainabie Devel. Jan 4-6

Int. Conf. on Past and Present
Climate Dynamics, Switzeriand,
Sept. 224-28

Global Warming—International
Conf. on Sci. and Policy Issues
Chicago, II. Apil 10-12 Page 2



About the Center

For the past three years, the Center has been working to establish a framework for
dealing with critical environmental issues. The Center has worked off-the-record and
anonymously, utilizing the concepts of policy negotiation to provide issue and
information management support to government, industry and public interest advocate
organizations to help people get to reality in environmental decision making.

Our small board of directors is made up of key people concerned with critical
economic and environmental issues and our networks include a cross section of the
people who frame the environmental decisions in the agencies, industry, the advocacy
organizations and their usual sources of scientific and technical information.

Besides our climate network, we have active networks in air quality, e.g. acid rain,
water quality, e.g. Chesapeake Bay, and energy planning in New England.

Objectives

To accomplish the goal of supporting and enhancing climate change deliberations at
the international, national and grass-roots levels, the Center has structured a work
plan to deal with scientific uncertainty and political reality. lts objectives are to:

Enhance systematic but informal and off-the-record interaction, among a cross-
section of individuals responsible for framing environmental decisions, around
a strawman short-term U.S. policy position on climate change.

«ldentify major issues related to long-term responses to global change and
promote an informed and informal discussion of these issues.

One possible outcome is the structuring of a multi-track response strategy to stabilize
greenhouse gases that is beneficial to society irrespective of the impact of global
warming (i.e. that looks at energy efficiency, waste reduction and reforestation
initiatives specifically, while science reduces the uncertainty around climate change).

Next Steps

After two intensive sessions, the multi-industry group has considered a context in
which to view the climate change issue and now wants to look at energy efficiency and
reforestation, as possible near term response initiatives, in greater detail. In addition,
participants want to look at other ways U.S. industry can help devise voluntary poI|0|es
and technologles to mitigate the consequences of global change which are beneficial
for other reasons while continuing to track congressional activities, the IPCC and the
emerging science.

The attached network list reflects the present make-up of the climate change network.
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behind U.N. efforts and serve as a rallying point for U.S. action. Finally, at the grass-
roots level public interest and business initiatives, along with community waste-

| reduction, energy efficiency and reforestation drives, offer a means to support the

| president if he should decide to take a leadership role.

1

The Need

What is needed is to provide a focal point for this three-year initiative. Here are a
group of twenty-five which could provide the catalyst.

For Governor ‘Sununu
Contldential Please

Global Warming: ‘Probtem or Opportunity?

" An Ad Hoc Discussion Group .

‘

Edward Woolard e  Gus Speth -+ - :
duPont R " Environment/The Economy World Resources Instiwte World Resources

John Akers ’ - Tina Hobson '
IBM Education i - . Renew America Energy Efficiency/Grassroots
- John Young . Jeremy Ritkin .
Hewlett Packard International Competitiveness _ Fouhdation on Economic Trends Global Greerhouse Network
Steven Wolf *-. John Adams . ’ o
United Alriines Waste Reduction- ) Natural Resources Defense Cncl  Pubiic Interest Advocacy
Lad Cook ) Dennls Hays
" ARCC ' Energy Eanh Day - .Catalyst
Bob Maliott
FMC Corporation Corporate Phifanthropy
"Frank Press .
National Academy of Sciences The Scientific Community
Howard Johnson
MIT Chairman Emeritus ~ Scientist Emerilus
James Joseph N
Council on Foundations Foundation Sponsorship
" Louls Cabot
Brookings Institution Neutral Ground
" ipvited Qbserverg: Technica! Coorginator: Resource People: .
Gov. John Sununu George Hatsopoulos Dennis Plrages® Amory Lovens
Chief of Stait Thermal Electron University of Mary!and Rocky Mountain Institute
Alan Bromley Peter Drucker Gordon McDonald” Arno Rosemarfin
Jmt of the Homan Envt

osTP Claremont University MITRE
Noel Brown ,
UNEP, North America

2034120
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For Governor Sununu
) Confidential Please
Global Warming: Problem or Opportunity?

An Ad Hoc Discussion Group

Edward Woolard Gus Speth
duPont Environment/The Economy World Resources Institute World Resources
John Akers Tina Hobson
IBM Education Renew America Energy Efficiency/Grassroots
John Young Jeremy Rifkin
Hewlett Packard International Competitiveness Foundation on Economic Trends  Global Greenhouse Network
Steven Wolf John Adams
United Airlines Waste Reduction Natural Resources Defense Cncl  Public Interest Advocacy
Lod Cook Dennis Hays
ARCO Energy Earth Day Catalyst
Bob Mallott
FMC Corporation Corporate Philanthropy
Frank Press
National Academy of Sciences The Scientific Community
Howard Johnson
MIT Chairman Emeritus Scientist Emeritus
James Joseph
Council on Foundations Foundation Sponsorship
Louis Cabot
Brookings Institution Neutral Ground
Invited Observers: Technical Coordinator: Resource People:
Gov. John Sununu George Hatsopoulos Dennis Pirages* Amory Lovens
Chief of Staff Thermal Electron University of Maryland Rocky Mountain Institute
Alan Bromley Peter Drucker Gordon McDonald* Arno Rosemarin
OSTP Claremont University MITRE Jrnl of the Human Envt

Noel Brown
UNEP, North America

* Author of background document 2/14/90



Economics of Sustainable
Devel. Conf. Washington
Jan. 25th

Chapman Conf. on Atmosphere
Williamsburg, VA March 19-23

IPCGC Meseting, DC Feb 6

Earth Day April 22

1990 Institutional Milestones--Global Climate Change

Polar Regions and Global
Change Conf. Fairbanks, Alaska

June 11-15

Interparliarmentary Conference, DG

Ap. 29 Final Rpt. IPCC due
Chemistry of the Global Atmos.
Conf. France, Sept. 5-11
I ! | || | | | | | | | |
I I I [ I | I I I I I
Jan Feb March Aoril May June July Aug Sept. Oct Nov
UN Waste in Society Int. Symposium on CC
Meeting Jan. 25 Beijing China Aug 9-12
Technology Fair on Energy
Efficiency, DC, April 4-8 (See EESI)
Second World Climate Conf.
Geneva Nov. 12-21
Action for a Common Future
Bergin, Norway May 8-16

Annual Conf. New Delhi (TERI)
on Sustainable Devel. Jan 4-6

Global Warming--International
Conf. on Sci. and Policy Issues
Chicago, II. April 10-12

Int. Conf. on Past and Present
Climate Dynamics, Switzerland,
Sept. 224-28



BOARD OF DIRECTORS--CENTER FOR POLICY NEGOTIATION

Alan Cope

Gregary DeBaryshe

Harold Keohane

Steven Kuhrtz

Joan Martin-Brown

1989-1990

Vice President for Marketing Services of Consolidation
Coal Co., Pittsburgh, PA., Mr. Cope has been in the energy

industry in the US and Europe for 31 years. Formerly an
executive with British Petroleum, he later joined Conoco
and, most recently, its subsidiary, Consolidation Coal Co.
His expertise spans the areas of supply, marketing,
planning, and government relations. He is a graduate of
Oxford University.

President, Holometrix Inc., Cambridge MA, Mr. DeBaryshe
is a scientist and former chairman of the New England
Chapter of the Sierra Club. He has also been leader of the
Route 2 Coalition and an active member of the National
Center for Atmospheric Research Standards Committee.

Partner. Keohane and Detore, Mr. Keohane is a specialist
in regulatory and energy law and former chairman of the

Massachusetts Public Utility Commission, and regional
administrator for the Department of Energy. He currently
serves as a senior advisor and counsel for major New
England utilities.

Director of Environmental Affairs, Cabot Corporation, a

- national energy and chemical firm based in Boston, MA, Mr.

Kuhrtz is a former senior staff member of the US
Environmental Protection Agency and New Jersey
Department of Environmental Protection.

Director. U.S. Liaison Office, United Nations Environment
Program, Ms. Martin-Brown is a specialist in international

environmental issues. She is a founder of the Bolton
Institute and was Director of Public Awareness, U.S. EPA,
during the Carter administration.



Claudine Schneider

Steven Sweeney

Virginia Tippie

Eugene Trisko

Officers
Chairman of the Board

Susan Wiltshire

Congresswoman from Rhode lIsland, Ms. Schneider is a

member of Congress's Science and Technology and
Merchant Marine and Fisheries committees and treasurer of
the Northeast/Midwest Coalition on acid rain. Prior to her
election, she was actively involved in a broad range of
energy and environmental issues in the state of Rhode
Island.

Chairman. Boston Edison Co., Mr. Sweeney has served
with this major New England utility for 34 years. He brings
to the Center extensive experience with the utility industry,
energy, and public policy issues. He also serve on the
Boards of The Bank of Boston Corp., First National Bank of
Boston, Massachusetts Electrical and Gas Assn., New
England Power Pool, and Dana-Farber Cancer Institute.

Assistant Administrator, NOAA, Ms. Tippie is a coastal

systems scientist and former director of EPA's Chesapeake
Bay Program and the Center for Ocean Management
Studies at the University of Rhode Island. A staff advisor to
the Center's Georges Bank and Chesapeake Bay
programs, she has also been President of the Coastal
Society.

Executive Vice President, Stern Bros. Inc., an energy
holding company, Mr. Trisko is a former regulatory lawyer
with the Federal Trade Commission. Active in current acid
rain negotiations and a participant in the Center's AHARC
program, he has been instrumental in bringing together
mine workers, coal industry, and environmental interests in
pursuit of new acid rain legislation in Congress.

Specialist in energy and nuclear waste management with
JK Associates of Massachusetts and Texas. Former

President of the League of Women Voters of
Massachusetts. A member of the Program Review
Committee of the National Low-Level Radioactive Waste
Program. She also serves on the Board on Radioactive
Waste Management of the National Academy of Sciences
and its Committee on Risk Perception and Risk
Communication.



Thomas McCarthy

Joseph Montville

Thomas Moss

Walter Palmer

Gerald. Prout

Environmental management consultant, Haley, McCarthy &

Cie SA, Trelex, Switzerland, Mr. McCarthy is a specialist in
international environmental management and President of
an international issues group based in Geneva. Former
Vice President, Environmental Affairs, Europe for Procter
and Gamble, he was the organizer of the 1984 World
Industry Conference on Environment and Development in
Versailles, France.

Director of Research. Center for Study of Foreign Affairs,
U.S. Foreign Service Institute, Arlington, VA, Dr. Montville,

is foreign affairs scholar and originator of "Track II"
diplomacy. His work has focused on bringing together
disparate points of view, off the record, to deal with
intractable international conflicts including those in the
Middle East and between the USA and USSR. He is
currently involved in low-intensity conflict resolution and
development planning and has a special interest in
international acid rain negotiations.

Dean of Graduate Studies, and Director of Research
Administration, Case Western Reserve University,
Cleveland OH., Dr. Moss is former staff director for several
key congressional scientific committees. A physicist, he has
also served as a senior industry researcher. He is currently
a member of the scientific advisory committee for the Center
for the Great Lakes and on the Planning Committee for the
Geo Biosphere program.

Vice President of Public and Financial Relations, Raytheon

Corp., Mr. Palmer is also former president of Associated
Grantmakers of Massachusetts. A former vice president of
corporate philanthropy for this major manufacturer of
military hardware, he encouraged a strong presence as a
good neighbor and supporter of education, cultural affairs
and environmental management.

Director of Public Affairs for the FMC Corporation,

Washington, D.C., Mr. Prout is responsible for government
affairs on water, air quality and pesticide issues, particularly
concerning the Chesapeake Bay and Great Lakes. He has
advised the Center on acid rain and air toxics programs and
serves as a member of the Citizens Advisory Committee for
the Chesapeake Bay.



President

Thomas J. Scott

Chiéf executive of the Center for Policy Negotiation, Mr.
Scott founded the Center in 1974 as an outgrowth of an

Energy and Environmental consensus project of the
Massachusetts Audubon Society. Since 1975, he has
devoted his full energies to developing the concept

and practice of policy negotiation. Current applications
include acid rain, toxic risk management, growth
management, and long-term regional electric power
planning He is a former chief executive of an energy
company.

Clerk and General Counsel

Vance Koven

Treasurer

Frank Benson

Corporate attorney, Dennison Corporation, Waltham, MA.,
Mr. Koven has been a director and counsel to the Center

since 1975. A former partner in Gray and Wendell,
he specializes in international business transactions,
corporate, and environmental law.

Director of Finance and Administration, the Center for Policy
Negotiation, Through 35 years of business experience,

inclucing the CEO position in two major corporations, Mr.
Benson has gained a sound understanding of how to deal
effectively with a wide variety of problems, including
financial and strategic planning, organizational
development, and trouble shooting.
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