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FROM: WHITE HOUSE
TO: DR. BROMLEY

DATE OF

CORRESPONDENCE: 12/02/91

SUBJECT: CLEARENCE OF ENROLLED BILL S. 1563 -- NATIONAL SEA
GRANT COLLEGE PROGRAM AUTHORIZATION ACT OF 1991
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ASSIGNED: ASSIGNED: Nancy Maynard

ACTION STAFF

REQUIRED: ACTION: COMMENT TO CB ON 12/2
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SENDER'S DUE DATE: 12/03/91
OSTP DUE DATE: STAFF DUE DATE
DATE COMPLETED: DATE COMPLETED/DEPT: 12/02/91
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REMARKS: PER NANCY MAYNARD: "OSTP CONCURS"

OSTP RECEIVED: DEPT RECEIVED: 12/02/91
FILE: P-EOP-WH MEMO

CENTRAL FILES:




Document No. __288529ss

WHITE HOUSE STAFFING MEMORANDUM

pate: 12/2/91 ACTION/CONCURRENCE/COMMENT DUE BY: NOON. TUE., DEC 3, 1991
ENROLLED BILL S. 1563 -- NATIONAL SEA GRANT COLLEGE PROGRAM
SUBJECT: AUTHORIZATION ACT OF 1991
ACTION  FYI ACTION Y1
VICE PRESIDENT = / HORNER i
SUNUNU C O MCCLURE v -
SCOWCROFT an PETERSMEYER O O
DARMAN - PORTER o =
BRADY - & ROGICH o =
BROMLEY g’ — SMITH >’ i
CARD - e A - ‘
DEMAREST F/ _ O
FITZWATER - O O 3
GRAY & - = = ?
HOLIDAY L/ : - =
REMARKS:
Please provide comments on the attached enrolled bill memo
directly to this office NO LATER THAN NOON TUESDAY, DECEMBER 3.
Thank vyou.
RESPONSE:

OSTP CONCURS

PHILLIP D. BRADY
Assistant to the President
and Staft Secretary
Ext. 2702




EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET
WASHINGTON, D.C. 20503

PR 0 )
M. November 29, 1991 91 NJv2§ P3i 30

MEMORANDUM FOR THE PRESIDENT
SUBJECT: Enrolled Bill S. 1563 - National Sea Grant College

Program Authorization Act of 1991
Sponsors - Sen. Kerry (D) Massachusetts and 13 others

Last Day for Action

December 5, 1991 - Thursday

Purpose

Extends through FY 1995 the appropriations authorizations
for the National Sea Grant College Program and amends the
program in certain respects.

Agency Recommendations

Office of Management and Budget Approval
Department of Commerce Approval
Department of State No objection
(Informally)
Department of Education Defers to Commerce
(Informally)
National Science Foundation Defers to Commerce
(Informally)
Discussion

The National Sea Grant College Program is administered by
the National Oceanic and Atmospheric Administration (NOAA) in
the Department of Commerce. The program authorizes grants,
contracts, and fellowships for research and educational
activities involving ocean, coastal, and Great Lakes resources.

The authorization for appropriations for the program expired at
the end of FY 1990.

S. 1563 would authorize appropriations for the program for
FY¥Ys 1991-1995. For FY 1992, $50 million would be authorized.
(The enacted FY 1992 appropriation is $45 million and the
Administration’s request was $25 million.) The authorization
levels would gradually increase to $57 million in FY 1995.



The enrolled bill would also:

- Statutorily establish NOAA’s existing National Sea
Grant College Office, which administers the program.

- Clarify that funds from other Federal agencies may be

used to add to previously awarded grants and
contracts.

-- Repeal authorities for two marine research grant

programs that were authorized in 1987 but never
funded.

Conclusion and Recommendations

The Department of Commerce strongly supports approval of
S. 1563. We join the Department in recommending approval of
the enrolled bill, which passed the Senate and House by voice

vote.
Richard Darman
Director
Enclosures
_2_
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FROM: WHITE HOUSE
TO: DR. BROMLEY

DATE OF

CORRESPONDENCE: 12/02/91

SUBJECT: COMMENTS REQUESTED ON ENROLLED RESOLUTION S.J. RES.
187 =-- CLEAN AIR ACT TECHNICAL CORRECTION
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DIRECTORATE STAFF

ASSIGNED: ASSIGNED: Nancy Maynard

ACTION STAFF

REQUIRED: ACTION: RETURN FORM TO CB ON 12/2
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PHONE: EXT:
REMARKS: PER NANCY MAYNARD: "OSTP CONCURS"™

OSTP RECEIVED: DEPT RECEIVED: 12/02/91
FILE: P-EOP-WH MEMO

CENTRAL FILES: |



Document No. _289682ss

WHITE HOUSE STAFFING MEMORANDUM

DATE: ].2/2/9 1 ACTION/CONCURRENCE/COMMENT DUE BY: COB TUESDAY , DEC. 3
ENROLLED RESOLUTION S.J. RES. 187 -- CLEAN AIR ACT TECHNICAL
SUBJECT. CORRECTION
‘ ACTION  FYI ACTION  FYI
VICE PRESIDENT - / HORNER -
; SUNUNU o B MCCLURE &« -
SCOWCROFT = PETERSMEYER O S

DARMAN L]

]

O/ PORTER | 9/
BRADY - ROGICH O

4

I~

». .~ SMITH 3 -
CARD - CLERK = {
DELAND ' A
DEMAREST /"
FITZWATER O = &
GRAY -
HOLIDAY — -
REMARKS:

Please provide comments on the attached enrolled bill memo

directly to this office NO LATER THANK COB TUESDAY, DECEMBER 3.
Thank you.

RESPONSE:

OSTP CONCURS

PHILLIP D. BRADY
Assistant to the President
and Staff Secretary
Ext. 2702




EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET

WASHINGTON, D.C. 20503 N NOY 29 PS: 30

THE DIRECTOR November 29, 1991

MEMORANDUM FOR THE PRESIDENT
SUBJECT: Enrolled Resolution S.J.Res. 187 - Clean Air Act

Technical Correction
Sponsor - Sen. Mitchell (D) Maine

Last Day for Action

December 9, 1991 - Monday

Purpose
Deletes hydrogen sulfide from a list of substances

requiring stringent regulation under the Clean Air Act
Amendments of 1990.

Agency Recommendations

Office of Management and Budget Approval
Environmental Protection Agency Approval
Department of Energy No objection
(Informally)
Department of Justice Defers to EPA
(Informally)
Department of Defense No comment
(Informally)
Discussion

Hydrogen sulfide is a gas commonly used in the petro-
chemical industry. During the conference on the Clean Air Act
Amendments of 1990 (Public Law (P.L.) 101-549), it was agreed to
delete hydrogen sulfide from a list of hazardous air pollutants
requiring stringent regulation by the Environmental Protection
Agency (EPA). Due to a clerical error, however, P.L. 101-549
included hydrogen sulfide on the list. S.J.Res. 187, which
passed both Houses of Congress by voice vote, would correct this
error.

We join EPA in recommending approval of S.J.Res. 187.

N A QWAM,_

Richard Darman
Director

Enclosures
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FROM: THE HONORABLE TOM LEWIS
TO: FRED MCCLURE

DATE OF

CORRESPONDENCE: 08/12/91
SUBJECT: REQUEST A VIDEOTAPED ADDRESS FOR THE OPENING OF THE

ANNUAL SCIENCE CONVENTION OF THE FLORIDA ASSOCIATION
OF SCIENCE TEACHERS, OCT (17-19) 91.
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DIRECTORATE STAFF

ASSIGNED: ASSIGNED:

ACTION STAFF

REQUIRED: INFORMATION COPY-NO ACTIO ACTION:
NECESSARY
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SENDER’S DUE DATE:

OSTP DUE DATE: STAFF DUE DATE
DATE COMPLETED: DATE COMPLETED/DEPT:
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COPIES TO: D. Allan Bromley
INTERNATIONAL/POLICY
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WHITE HOUSE TRACKING #: COHQACT PERSON: SALLY KELLY

\. PHONE: EXT:
REMARKS:
OSTP RECEIVED: 08/12/91 FILE: P-EOP-WHITE HOUSE MEMO

DEPT RECEIVED:

""CORRESPONDENCE TRACKING"
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TO: OFFICE OF SCIENCE AND TECHNOLOGY POLICY

ACTION REQUESTED:
INFORMATION COPY - NO ACTION NECESSARY

DESCRIPTION OF INCOMING:
ID: 257616
MEDIA: LETTER, DATED JULY 25, 1991

TO: FRED MCCLURE

FROM: THE HONORABLE TOM LEWIS
U.S. HOUSE OF REPRESENTATIVES

WASHINGTON DC 20515

SUBJECT: REQUESTS A VIDEOTAPED ADDRESS FOR THE OPENING
OF THE ANNUAL SCIENCE CONVENTION OF THE
FLORIDA ASSOCIATION OF SCIENCE TEACHERS,
OCT A17=197 A

PROMPT ACTION IS ESSENTIAL -- IF REQUIRED ACTION HAS NOT BEEN
TAKEN WITHIN 9 WORKING DAYS OF RECEIPT, PLEASE TELEPHONE THE
UNDERSIGNED AT 456-7486.

RETURN CORRESPONDENCE, WORKSHEET AND COPY OF RESPONSE
(OR DRAFT) TO:
AGENCY LIAISON, ROOM 91, THE WHITE HOUSE, 20500

SALLY KELLEY
DIRECTOR OF AGENCY LIAISON
PRESIDENTIAL CORRESPONDENCE
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INCOMING

DATE RECEIVED: JULY 26,

CORRESPONDENCE TRACKING WORKSHEET

1991

THE WHITE HOUSE

NAME OF CORRESPONDENT: THE HONORABLE TOM LEWIS

SUBJECT:

REQUESTS A VIDEOTAPED ADDRESS FOR THE OPENING

OF THE ANNUAL SCIENCE CONVENTION OF THE
FLORIDA ASSOCIATION OF SCIENCE TEACHERS,

OCT (17-19) 91

ROUTE TO:
OFFICE/AGENCY

(STAFF NAME)

ACTION

ACT DATE

ID# 257616
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DISPOSITION

TYPE C COMPLETED

CODE YY/MM/DD RESP D YY/MM/DD

MCCLURE
FERRAL NOTE:

FREDERT
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1 REFERRAL NOTE:
VAKDAN

/) ¢ 770 "EFERRAL NOTE:

REFERRAL NOTE:

REFERRAL NOTE:

COMMENTS:
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ADDITIONAL CORRESPONDENTS:

MAIL

USER CODES: (A)

MEDIA:L INDIVIDUAL CODES:

(B) (C)

1240

***********************************************************************

*ACTION CODES: *DISPOSITION *OUTGOING

* * *CORRESPONDENCE:
*A-APPROPRIATE ACTION *A-ANSWERED *TYPE RESP=INITIALS
*C-COMMENT/RECOM *B-NON-SPEC-REFERRAL * OF SIGNER
*D-DRAFT RESPONSE *C-COMPLETED * CODE = A
*F-FURNISH FACT SHEET *S-SUSPENDED *COMPLETED = DATE OF
*I-INFO COPY/NO ACT NEC* * OUTGOING

*R-DIRECT REPLY W/COPY *
*S-FOR-SIGNATURE *
*X-INTERIM REPLY *

**********************************************************************

*
*
*

REFER QUESTIONS AND ROUTING UPDATES TO CENTRAL REFERENCE
(ROOM 75,0EOB) EXT-2590

KEEP THIS WORKSHEET ATTACHED TO THE ORIGINAL INCOMING
LETTER AT ALL TIMES AND SEND COMPLETED RECORD TO RECORDS
MANAGEMENT.

*
*
*
*
*
*
*
*
*
*
*



July 29, 1991

Dear Congressman Lewis:

Thank you for your recent letter requesting that President Bush send a videotaped
message to the Florida Association of Science Teachers' annual science convention to
be held on October 17 - 19, 1991.

Your interest in recognizing the Florida Association of Science Teachers is certainly
appreciated. I have forwarded your request to the appropriate White House officials
for prompt consideration.

Thank you again for your interest in writing.

With best regards,

Sincerely,

Frederick D. McClure
Assistant to the President
for Legislative Affairs

The Honorable Tom Lewis
House of Representatives
Washington, D.C. 20515

FDM:JHH:

bee:  w/ copy of inc to Bruce Zanca, Office of Public Events and Initiatives - for
direct response
bee:  w/ copy of inc to Office of Science and Technology Policy - FYI
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12TH DISTRICT, FLORIDA PALM BEACH GARDENS
2700 PGA BOULEVARD
SUITE ONE
PALM BEACH GARDENS, FL 33410
(407) 627-6192

ROOM 1216
LONGWORTH HOUSE OFFICE BUILDING
WASHINGTON, DC 20515
TELEPHONE: (202) 225-5792

PORT ST. LUCIE
COMMITTEES 7601 SOUTH U.S. HIGHWAY ONE
COMMITTEE ON AGRICULTURE SUITE 200

COMMITTEE ON SCIENCE, SPACE, @Uﬂgl'lﬁﬂ Uf th[ qallitlﬂ 5(8&5 SARNETT D/l B

PORT ST. LUCIE, FL 34952
AND TECHNOLOGY (407) 283-7989

SELECT COMMITTEE ON Rouse of Representatives (407) 4653710

NARCOTICS ABUSE AND CONTROL

NORTH ATLANTIC ASSEMBLY (NATO) mashi“gtun’ BE 20515

July 25, 1991

Mr. Fred McClure

Assistant to the President
For Legislative Affairs

The White House

Washington, D. C. 20500

Dear Fred:

I have been contacted by a constituent and good friend, Catherine
Miller, of the Florida Association of Science Teachers, Inc.

(F. A. S. T.), regarding their annual science convention. My district
will host this year's convention, consisting of 3,000 science teachers
from the state of Florida, on October 17 through October 19.

It is their hope that the President could provide an opening address
to the convention via video tape. An opening address by the President
would certainly enhance this year's program. It would be appreciated
if you would contact Kathy Weekman in my office to discuss the
details.

Your consideration of this matter is greatly appreciated.

Sincerely,
ﬁ

Tom Lewis
Member of Congress

THIS STATIONERY PRINTED ON PAPER MADE WITH RECYCLED FIBERS
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TYPE: WHITE HOUSE MEMO DOCUMENT NUMBER: 9123406
ORIGINATOR: 02 STATUS I DIRECTORATE STATUS
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FROM: BRADY, Phillip
TO: DR. D.A. BROMLEY

DATE OF
CORRESPONDENCE: 08/08/91
SUBJECT: DEALER PROGRESS MAGAZINE -- A MESSAGE FROM THE

PRESIDENT
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DIRECTORATE STAFF
ASSIGNED: ENVIRONMENT ASSIGNED:
ACTION STAFF
REQUIRED: COMMENTS TO DEB AMEND ACTION:

X 7150 BY 3:00PM 08/12
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SENDER’S DUE DATE: 08/12/91
OSTP DUE DATE: 08/12/91 STAFF DUE DATE
DATE COMPLETED: DATE COMPLETED/DEPT:
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COPIES TO: D. Allan Bromley
Damar Hawkins
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WHITE HOUSE TRACKING #: CONTACT PERSON:

PHONE: EXT:
REMARKS :

gof
OSTP RECEIVED: 08/09/91 FILE: P-WHITE HOUSE MEMO

DEPT RECEIVED:
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WHITE HOUSE STAFFING MEMORANDUM

08/12
—— ACTION/CQNCURRENCEJCOMMENT DUEBY: 3

:00 p.m. Monday

SUBJECT: DEALER PROGRESS MAG

AZINE -- A MESSAGE FROM THE PRESIDENT
— ~ZINE -~ A wEssage ‘%\\\ﬁg
ACTION Fy ACTION py;
VICE PRESIDENT O MCCLURE T 4
SUNUNU O g PETERSMEYER a a
SCOWCROFT O g PORTER ¥ o
DARMAN & O ROGICH | Q |
BRADY o @ SMITH v g
BROMLEY O g UNTERMEYER a a |
CARD O e = a H‘
DEMAREST " g — v O
FITZZWATER o @ B% a
GRAY & QO - o g
HOLIDAY E/ | - a a
|
REMARKS: |

Please Provide any comments directly to Deb Amend,

X7150, Rm. 121,
-m. on Monday, 08/12,

with a COpy to thig office.

AN

, o+ 2qtly ] 7O DER
[o Cammnstt A

Zi2/0 .
RESPONSE: :

PHILLIP D. BRADY
Assistant tg the President
and Staff Secretary
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WHITE HOUSE STAFFING MEMORANDUM

DATE: 08/08/91

A@OWCONCURRENCEJCOMMENTDUEBY: 3:00 p.m. I‘(’)Iggézy
SUBJECT: DEALER PROGRESS MAGAZINE -- A MESSAGE FROM THE PRESIDENT
ACTION FY]
‘ VICE PRESIDENT o wf MCCLURE @ O
? SUNUNU O o PETERSMEYER a
SCOWCROFT O 0 PORTER o
DARMAN w O ROGICH a
BRADY o v SMITH "
BROMLEY o Q0 UNTERMEYER a
CARD O y AMEND 0
DEMAREST v O DELAND | v O
FITZWATER a y BROMLEY‘% &
GRAY & O - o a
HOLIDAY E/ O - a a
REMARKS: |

Please provide any comments directly to Deb Amend, x7150, Rm. 121,

no later than 3:00 p.m. on Monday, 08/12, with a copy to this office.
Thanks.

RESPONSE:

PHILLIP D. BRADY
Assistant to the President
and Staff Secretary
Ext. 2702



A Message from the President

Thomas Jefferson once remarked that "cultivators of the earth are
the most valuable citizens". Today, many of you farmers and farm
supply retailers confirm Jefferson's conviction by balancing a
profound sensitivity to the environment with a commitment to
increased productivity. I applaud your responsible efforts to
improve your yields with a deep respect for America's natural
resources. It is important that those of you implementing
environmental reforms in such a responsible manner be
acknowledged. I would especially like to recognize the winners
of the first annual Environmental Respect Awards. They are truly
making a difference to protect America's resources. I hope that
these agricultural chemical dealers will encourage other farm
supply retailers to run their businesses in an environmentally-

sound fashion.

Many of America's family-owned farms have passed from generation
to generation. Farmers understand that to protect the land is to
protect not only their livelihood but also their heritage. Farm
supply retailers keep this in mind as new technology is
developed. They must respond to new challenges every day.
According to the National Agrichemical Retailers Association
(NARA), the approximately 10,000 retailers are expected to spend

$1 billion dollars to make their agrichemical facilities
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environmentally safe by the year 1997. Your commitment to the
environment is already being backed by impressive financial

support.

All of us are aware of how vital the containment of agrichemicals
is in preventing contamination of our surface and ground water.
Many farm supply retailers display a keen awareness of this fact
as they undertake new measures to preserve the environment.

Their funded research creates new technologies to apply safe
pesticides as well as to clean up pesticide and fertilizer
spills. New programs to recycle pesticide containers are being

developed as well.

More and more, we see the important role high-tech is to play.
The work done at farming cooperatives and plant and animal
research centers explores new methods of farming while taking
into account the need to protect our natural resources. Those of
you in nutrient management continue to render our environment
cleaner and healthier by putting into use high technology soil

testing and precision application equipment.

An intensified commitment to the environment is paying off
because more farm retail companies are being backed by the
insurance industry. Thus, if environmental problems do arise,
farming communities will be protected. This is certainly a step
in the right direction. However, the efforts of farmers and farm

supply retailers should not stop here.
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My challenge to you is this: to recognize that productive
agriculture and a sound environment can be compatible. And in
doing so, that you work with your minds and your hands with the
can-do attitude that has made American farming famous. You have
your work cut out for you. As an important information source,
farm supply retailers educate farmers about the latest farming
technologies. Your influence in fostering new attitudes about

the environment should never be underestimated.

Americans should be thankful for the efforts of all who

| contribute to the farming industry. After all, the United States
of America enjoys the safest and most plentiful food supply in
the world. Once again, I salute this year's winners and I look
forward to an abundant and prosperous harvest for ail. Thank

you.
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FROM: BRADY, Phillip D.: WHITE HOUSE STAFFING MEMORANDUM

TO: DR. D.A. BROMLEY

AG G
DATE OF
CORRESPONDENCE: 08/08/91

SUBJECT: PRESS RELEASE AND FACT SHEET: PRESIDENTIAL FACULTY
FELLOWS PROGRAM
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DIRECTORATE STAFF

ASSIGNED: ALL ASSOCIATE DIRECTORS ASSIGNED:
FCCSET

ACTION STAFF

REQUIRED: PROVIDE COMMENTS DIRECTLY ACTION:
TO STEVE OLSON
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SENDER’S DUE DATE: 08/12/91
OSTP DUE DATE: 08/12/91 STAFF DUE DATE
DATE COMPLETED: DATE COMPLETED/DEPT: ﬁg//év/QI
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COPIES TO: D. Allan Bromley
Steve Olson
Damar Hawkins
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WHITE HOUSE TRACKING #: CONTACT PERSON:
PHONE: EXT:
REMARKS: Please note that this is do by 12 noon 08/12/91.
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FROM: BRADY, Phillip D.: WHITE HOUSE STAFFING MEMORANDUM
TO: DR. D.A. BROMLEY
DATE OF

CORRESPONDENCE: 08/08/91

SUBJECT: PRESS RELEASE AND FACT SHEET: PRESIDENTIAL FACULTY
FELLOWS PROGRAM
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DIRECTORATE STAFF

ASSIGNED: ALL ASSOCIATE DIRECTORS ASSIGNED:
FCCSET

ACTION STAFF

REQUIRED: PROVIDE COMMENTS DIRECTLY ACTION:

TO STEVE OLSON
AR R S eI I I ™™

SENDER’S DUE DATE: 08/12/91
OSTP DUE DATE: 08/12/91 STAFF DUE DATE
DATE COMPLETED: DATE COMPLETED/DEPT: 29044/7/
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COPIES TO: D. Allan Bromley
Steve Olson
Damar Hawkins
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WHITE HOUSE TRACKING #: CONTACT PERSON:

PHONE: EXT:
REMARKS: Please note that this is do by 12 noon 08/12/91.
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FROM: BRADY, Phillip D.: WHITE HouSg STAFFING MEMORANDUM
TO: DR. D.A. BROMLEY
DATE OF

CORRESPONDENCE: 08/08/91

SUBJECT: PRESS RELEASE AND FACT SHEET ! PRISIDENTIAL FACULTY
FELLOWS PROGRAM

dkkkdkhhkhkkhdkdhdhhdbhdkddbhbhhbbdhdbdbhhdhbdhhbhhbdd X kK Rk bdhhbdhdbbbhbbhbbbhbhhbhhhbbhhhddd

DIRECTORATE STAYF

ASSIGNED: ALL ASSOCIATE DIRECTORS ASSTGNED:
FCCSET

ACTION STAFF

REQUIRED: PROVIDE COMMENTS DIRECTLY ACT/ON:
TO STEVE OLSON
Fedededeededkdedededdddkdkdkkhdkkdkdk ke hkhkh sk kfekh ke ks k ke ok

SENDER’S DUE DATE: 08/12/91
OSTP DUE DATE: 08/12/91 STAFF DUE DATE
DATE COMPLETED: DATE COMPLETED/DEPT:

% d¢ J J Je e Je J J Je d d ke de o de ke e ke dk de e e e vk dk dk ok ok e ke e e vk vk v vk ok ok ok sk & & K e ok ok e e o e o ok ke ok o v vk vk ok ok e ok ok vk ok ke ke ok

COPIES TO: D. Allan Bromley
Steve Olson
Damar Hawkins

khkkhhkhhkhkhhkhkhhkhhhhhhhhhhhkhhhhhhhkhhhhhhhhh A hkk X EAR KA A bk hh bk hkhhhdkkhkdkkkkk

WHITE HOUSE TRACKING #: CONTACT PERSON:

PHOME ! EXT:
REMARKS: Please note that this is do by 12 nscn 08/12/91.

e did rdt cet Hi's bofore. cliadlline
— e v 19)9/

OSTP RECEIVED: 08/09/91 FILE: P-WHWITE HOUSE MEMO
DEPT RECEIVED:



ORIGINATOR: 02 STATUS I DIRECTORATE STATUS
khkkkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdhdhhhhdhhhhhhhhhhhhhhhhkhhhhhd

FROM: BRADY, Phillip D.: WHITE HOUSE STAFFING MEMORAND;;NM%/
TO: DR. D.A. BROMLEY i;q/

DATE OF

SUBJECT: PRESS RELEASE AND FACT SHEET: PRESIDENTIAL FACU,

FELLOWS PROGRAM

**********************************************************é&ibﬁ“*
DIRECTORATE STAFF (/,

)

ASSIGNED: ALL ASSOCIATE DIRECTORS ASSIGNED:
FCCSET \?/

CORRESPONDENCE: 08/08/91 . g¢
M\,
* %*
ACTION STAFF
REQUIRED: PROVIDE COMMENTS DIRECTLY ACTION:

TO STEVE OLSON
*************************************************************************

SENDER’S DUE DATE: 08/12/91

OSTP DUE DATE: 08/12/91 STAFF DUE DATE
DATE COMPLETED: DATE COMPLETED/DEPT: SZ/Q Zﬂﬂ?/

LA AR AR A A A A R R R s I

COPIES TO: D. Allan Bromley
Steve Olson
Damar Hawkins

LA AR R R A Y s I

WHITE HOUSE TRACKING #: CONTACT PERSON:
PHONE: EXT:
REMARKS: Please note that this is do by 12 noon 08/12/91.

OSTP RECEIVED: 08/09/91 FILE: P-WHITE HOUSE MEMO
DEPT RECEIVED:

s

""CORRESPONDENCE TRACKING" ‘
TYPE: WHITE HOUSE MEMO DOCUMENT NUMBER: 9123395

)




)77 %/ Document No. D b\ O(.a s

WHITE HOUSE STAFFING MEMORANDUM

RiLEtY 'l:‘_L)
08/08/91 NOON Monday 08/12
: ) ﬁCTIONICONCURRENCEICOMMENTDUE BY:

STAue 3 P 07

o i

DATE

SUBJECT:PRESS RELEASE AND FACT SHEET: PRESIDENTIAL FACULTY FELLOWS PROGRAM

\/t § '\

VICE PRESIDENT o o MCCLURE O
SUNUNU a PETERSMEYER a
SCOWCROFT o o PORTER e
DARMAN ¥ - ROGICH O

BRADY a of SMITH O
BROMLEY— s L/ UNTERMEYER o

A ¥ o CLERR O
DEMAREST { O YALR, Ken. ' a
FITZWATER o o o
GRAY e O O o
HOLIDAY 7 = AN O O

ks o ST

St'e.{g_ O( 5 o
Please provide any comments directly to Kem—Yale, x6272, Rm. 360,

‘no later than Noon on Monday, 08/12, with a copy to this office.
Thanks.

RESPONSE:

PHILLIP D. BRADY
Assistant to the President
and Staff Secretary
Ext. 2702






EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF SCIENCE AND TECHNOLOGY POLICY 57
WASHINGTON, D.C. 20506 4(/@

August 8, 1991

MEMORANDUM FOR PHIL BRADY
STAFF SECRETARY

FROM: KEN YALE,’/

SUBJECT: Presidential Faculty Fellows Program

Attached for White House circulation is a draft statement and fact
sheet on the Presidential Faculty Fellows Program.

This program is a successor to the former Presidential Young
Investigator's Award (PYIA). The National Science Board recently
renamed the PYIA as the National Science Foundation Young
Investigator's Award and created the Faculty Fellows program, which
will have higher stature than the PYIA.

Earlier drafts of the attached materials have been provided by the
National Science Foundation to Cabinet Affairs, Office of
Management and Budget and White House Counsel.




DRAFT

THE WHITE HOUSE

Office of the Press Secretary

For Immediate Release August TK, 1991

The President today announced a new award program to recognize
and support the scholarly activities of some of the nation's most
promising young scientists and engineers.

The program will provide awardees with $100,000 each year for
five years. Known as the Presidential Faculty Fellows (PFF)
Program, it will represent the Federal government's most
prestigious award for young U.S. science and engineering faculty.

"By establishing this new program, I hope to encourage
outstanding young scientists and engineers who demonstrate
exceptional promise in research, teaching, and academic
leadership," the President said. "These awards recognize one of
this nation's most precious resources -- our young scientists and
engineers at the leading edge of their fields -- and they
demonstrate the vital 1nterdependence of teachlng and research in
achieving excellence in science and engineering."

Up to 30 PFF awards are planned each year, with nominees to be
judged on the basis of their competence and leadership in
research and teaching. Nominees may work in any dlsc1p11ne of
science or engineering normally supported by the National ‘Science
Foundation, and recipients may use their awards for both research
and teaching purposes.

The National Science Foundation will manage the program,
administer the evaluation process, and fund the awards, with
final award decisions being made by the White House. The first
awards will be made in Fiscal Year 1992.

#




DRAFT

THE WHITE HOUSE

Office of the Press Secretary

For Immediate Release August TK, 1991

ESTABLISHMENT OF PRESIDENTIAL FACULTY FELLOWS PROGRAM

FACT SHEET

The President today announced a new award program that will
recognize, honor, and support outstanding young scientists and
engineers in America's colleges and universities. Known as the
Presidential Faculty Fellows (PFF) Program, it will provide
awardees with $100,000 each year for five years.

By supporting young faculty members in science and engineering,
the program will foster innovative and far-reaching developments
in science and technology, increase the attractiveness of careers
in science and engineering, recognize the interdependence of
teaching and research in achieving excellence, and highlight the
importance of science and technology to the nation's future.

The program has the following characteristics:

* Nominees will be judged on the basis of their competence
and leadership in research, as demonstrated by their research
accomplishments, publications, recognition by the community, and
other noteworthy achievements, and on the basis of their
competence and leadership in teaching, as evidenced by the design
of new courses and curricula, published books and articles,
service to the community, and other important educational
contributions.

+ Up to 30 PFF awards are planned each year, to be divided
equally between engineering and science disciplines. Nominees
may work in any discipline of science or engineering normally
supported by the National Science Foundation, and recipients may
use their awards for both research and teaching purposes.

» The President or Chief Academic Officer of any U.S.
university or college offering a baccalaureate or graduate degree
in science or engineering may nominate up to two young faculty
members who have received their first faculty position within the




last four years.

« The National Science Foundation will manage the program,
administer the evaluation process, and fund the awards, with
final award decisions being made by the White House. The first
awards will be made in Fiscal Year 1992.
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August 6, 1991

MEMORANDUM FOR THE STAFF SECRETARY

FROM: Robert E. Grady -y
' Associate Director
Natural Resources, Ener + and Science

RE: EGrand Canyon

A8 you Know, the President n
September, potentially to partici

ay be visiting this area in
concerning this issue

pate in an announcement

|An earlier draft of this has be

én. provided to Governor
Sununu, Roger Porter, Ede Holiday,

Al Hubbard and the EpA.

As the date on the attached g
the negotiated a

raft implies, the parties to
greement are plannj

1ng to announce their agreement
on Thursday, August 8th,
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Office of the Press Secretary
The White House

For Immediate Release August 8, 1991
Statement by the Press Secretary

The President today commended Governor Fife Symington of
Arizona, the owners of the Navajo Gaenarating Station, and
representatives of the environmental community on the
announcement of an agreement to place environmental controls on
the Navajo plant in order to reduce emissions of sulfur dioxide

(S02) and other pollutants and thereby improve visibility at the
Grand Canyon.

' "This agreement represents an outstanding example of the
public and private sector working together to develop creative,
cost-effective solutions to our Nation's environmental problems, "
the President said. "This represents a milestone in our
implementation of the Clean Air Act, and in our efforts to
protect one of America's crown jewel national parks," he added.

§Under the announced agreement, annual SO2 emissions from the
plant would be reduced by 90% by 1999. The controls will be put
in place in three phases, with the first phase operational by
1997. Earlier this year, the U.S. Environmental Protection
Agency (EPA) had issued a Notice of Proposed Rulemaking (NPRY),
which would have required a 70% reduction in emissions by 1999.
It was estimated that compliance with that proposal would have
cost: the owners of the plant $510 million. EPA estimates that
the achievement of the reductions outlined in the agreement will

cost:only $430 million, because of greater regulatory flexibility
and the phase-in schedule.

‘Ac¢ording to the EPA, the announced agreement will achieve
significantly greater visibility improvement than the earlier
proposed rulemaking, because the aggregate emissions reductions

achieved will be greater. The Navajo plant is only fifteen miles
fromithe Grand Canyon.

.The plant is owned by Arizona Public Service, the Salt River
Project, Tuscon Electric, the Los Angeles Department of Water and
Power, Nevada Power, and the U.S. Bureau of Reclamation. 1In
addition to the owners, the State of Arizona, the EPA, and the
Grand Canyon Trust were participants in the negotiations.

The President has asked the EPA to conduct an expedited

review of the agreement and to promulgate a final requlation as
soon ias possible.

«
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JULY 30, 1991
MEMORANDUM FOR D. ALLAN BROMLEY
FROM: VICKIE V. SUTTON
SUBJECT: WETLANDS OPTION PAPER

I met with Richard Porter today before noon, and discussed the options paper on
wetlands. Option 3 is clearly the leading choice at this point.

We discussed one of the objectives in the "positive nonregulatory" category to
"promoting excellence in research on wetlands", which will be part of any option selected.
Richard suggested that we volunteer to coordinate the wetlands research through
FCCSET as part of the positive approach.

Do you want to propose this, and have the Environmental Biology Subcommittee
of CLSH take on this responsibility? Or do you think it should be an issue taken up
by a Subcommittee of CEES? There is no current subcommittee within CEES that is
appropriate to take on this issue.

The downside would be the potential for getting pulled in on the question of the
development of criteria for the Wetlands Delineation Manual, where policy and science
becomes inextricably entwined. The upside is that research coordination on wetlands
could be one of the highlights of the entire wetlands issue for the President who has
made the commitment for "no net loss". If the decision on wetlands actually does rise
to the level of a Presidential decision, there is absolutely no doubt that you would be
looked to for advice on the science questions which are being dominated in the debate
by EPA at this point.

Let me know if you would like to become more involved.
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Date: July 26, 1991 Due by: Ul i a2 w0 i

VHALY ¢ Ui\

Subject: Attached Options Paper on Wetlands

Richard W. Porter, Executive Secretary
Domestic Policy Council

From:

Action FYI Action FYl
ALL CABINET MEMBERS O a
Vice President gl O A a a
Agriculture N O CEA [B/ a
Commerce rd O CEQ Ei/ a
Defense m/ O EPA [D/ O
Education O m/ GSA a O
Energy m/ 0 NASA (] O
HHS 0 (P/ National Science Foundation O O
HUD @/ 0O ONDCP O O’
Interior " O oPM a O
Justice = O ostp V a
Labor O O SBA d O
OMB m/ 0 UN O O
State O 0 BRADY (For WH Staffing) m/ 0
Transportation m/ O a O
Treasury O Q/ 0 O
USTR O O 0 O
Veterans O m/ 0 O

COMMENTS: The attached paper on wetlands is submitted for your review

" and vote. In addition to notifying me of which option you
would prefer, you may provide me with a brief statement of advantages
and disadvantages that you would like to have incorporated in the decision

memo for the President.

The timetable for deciding this/is/s’ifé is ti"ght,'“ so\Eléase return your
comments and votes to me by negdén, Tuesday, July 30.. )
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THE WHITE HOUSE
WASHINGTON

July 26, 1991

MEMORANDUM FOR THE DOMESTIC POLICY C CIL
FROM: RICHARD W. PORTER
Executive Secreta
SUBJECT: Final Review and Vote on Wetlands

The final options paper on wetlands policy reforms is
attached for your review, comment and vote. To meet the
expedited timetable for deciding this issue, your comments and
votes should be returned to me by noon, Tuesday, July 30.

This paper builds on the discussion held at the DPC meeting
on July 2, 1991. Two options were presented for discussion at
that meeting, and the Council agreed that the presentation
reflected the range of opinion about wetlands regulatory reform.
The style of presentation used at the meeting is repeated in this
paper to facilitate your review.

Following the July 2 meeting, Roger Porter, Assistant to the
President for Domestic and Economic Policy, was asked to consult
with others to develop a third option bridging the difference
between the two options. Accordingly, the paper has been revised
to include this third option.

In addition to notifying me of which option you prefer, you
may provide me with a brief statement of advantages or
disadvantages that you would like to have incorporated in the
decision memo for the President.

Attachment

CLOSE HCLD
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WETLANDS OPTIONS PAPER

Three important actions are proposed to address the no
net loss goal and the existing controversy over wetlands
regulation: (1) issuing a revised delineation Manual that will
simplify and clarify the definition of wetlands; (2)
strengthening nonregulatory efforts to protect wetlands; and
(3) achieving a balanced program of wetlands regulation that
respects private property rights and the need to maintain a
healthy economy, while preserving this important natural
resource.

I. Revised Delineation Manual

On January 10, 1989, the Environmental Protection Agency
(EPA), the Army Corps of Engineers (Corps), the Fish and
Wildlife Service (FWS), and the Soil Conservation Service (SCS)
issued a joint Federal Manual for the Identification and
Delineation of Wetlands to address inconsistencies in practice

.among the agencies. The Manual establishes the technical
_criteria and procedures used to define a wetland.

During the past two years, the Administration received
numerous complaints that the revised Manual significantly
expanded the coverage of the regulatory program. In response
to these comments and field hearings, the four agencies are
recommending changes designed to simplify and clarify the
Manual. These changes are now going through interagency review
and will be submitted for public comment before they are made
final.

II. Positive Nonrequlatory Measures to Protect Wetlands

Nonregulatory programs to protect wetlands play a
significant role in the country's efforts to conserve this
natural resource. At least one-quarter of the wetlands in the
lower 48 states are found on Federal lands. The Administration
proposed a 48 percent increase in funding for wetlands
protection programs in the FY 1992 budget. This includes the
purchase of 600,000 acres of wetlands in the Wetlands Reserve
Program, enacted as part of the 1990 Farm Bill. In addition to
major acquisition programs at the Interior Department, Army
Corps of Engineers, and the Agriculture Department, we also
restore and enhance existing wetlands, and conduct wvaluable
research and monitoring on the quality and functions of
remaining wetlands.

To ensure further progress towards the no net loss goal,

we recommend several new initiatives to enhance wetlands
protection on federal and private lands. These include:

CLOSE HOLD
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. Fully funding the Wetlands Reserve Program in the
1990 Farm Bill. The 1990 Farm bill authorized the

purchase of up to 1 million acres of wetlands. The
FY 1992 budget submitted by the President requested
funding for 600,000 acres.

B Initiating an Administration-wide wetlands

restoration and creation program on Federal lands.
Many agencies, including Interior, EPA, Defense,

NOAA, and Energy, have restoration and creation
programs. These activities could be coordinated
through a standing interagency group. Such .a group
would develop an overall program for the most :
effective use of new and existing Federal resources.

. Promoting excellence in research on wetlands. Several

agencies conduct their own research on wetlands. This
initiative would coordinate, consolidate and establish
priorities for wetlands research.

«  Continuing tofmake wetlands a priority in the

allocation of Land and Water Conservation Funds.
Assure level funding or increases to this program.
Target a portion of state LWCF funds to wetlands.

. Continuing and expanding the existing satellite
monitoring program to periodically assess national
wetland trends. Satellite imagery provides up to
date information on the status and trends of
wetlands, and can be effective in conducting periodic
change analysis of high value wetland areas. Further
accelerate and improve our national inventory of
wetlands, with more geographically targeted
reporting, and monitoring of the ecological health of
our wetlands.

. Focusing existing public outreach and education
programs on informing the regulated community about

federal wetlands regulations.

III. Balance in Wetlands Regqulation

A third objective is to balance progress toward important
environmental goals, such as the no net loss of wetlands, with
the need to maintain a healthy and growing economy. In the
area of wetlands protection, it means reducing unnecessary
bureaucratic delays in issuing permits and respecting private
property rights.

CLOSE HOLD
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wetlands are regulated under section 404 program of the
Clean Water Act. A landowner must receive an individual permit
from the Corps of Engineers before adding dredged or fill
material to a wetland. Smaller-scale actions which
individually or in aggregate have less than a minimal impact
are usually subject to the Corps' general permit program.

To receive an individual permit, the landowner must take
"all appropriate and practicable steps" to minimize adverse
impacts. on the aquatic ecosystem. The landowner must show to
the extent practicable that he has avoided, minimized, and
compensated wetlands destruction -- a process known as
sequencing.

Under the first step, a landowner bears the burden of
showing that the site and the development program proposed are
the least environmentally damaging practicable alternatives.
The landowner must evaluate other potential sites and
demonstrate why they are not practicable (from a technical or
cost standpoint). After the landowner demonstrates that he has

. avoided damage where possible, he must demonstrate that the

damage has been minimized through reasonable and practicable
project modifications. Finally, any remaining environmental
damage must then be compensated or "mitigated" to the extent
practicable by restoring or creating wetlands of equivalent
function and value.

The Army Corps of Engineers issues the permit, but EPA,
FWS, SCS, and the National Marine Fisheries Service can consult
on the terms of the permit. If any one of the agencies
disagrees with the Corps, they can appeal a district office
decision up the management chain to the Assistant Secretary
level in Washington.

Finally, under section 404(c) of the Clean Water Act, the
Administrator of EPA can veto a Corps decision to issue a
permit if he determines that it will have an unacceptable
adverse effect on the environment. EPA has vetoed eleven
projects in the twenty-year history of the program.

Because of the controversy over wetlands protection,
legislation amending the 404 program has been introduced in the
House (160 cosponsors) and the Senate (24 cosponsors). The
bill would narrow the definition of wetlands and would
eliminate the consulting role of other agencies and EPA's
authority to veto a permit. The legislation would also
establish wetlands categories by function and value and replace
the sequencing requirements with different regulatory
requirements based on the category.
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In response to the concerns raised by the regulated
community and others, three major options were developed to:
(1) streamline the regulatory process; (2) categorize wetlands;
(3) encourage mitigation banking; (4) modify sequencing
requirements; (5) increase the role of the states; and (6)
modify the coverage of the program. These options reflect
differing views on the amount of reform needed.

The First Option would leave the current 404 program
largely intact, but would propose incremental reforms intended
to make it work better. The advocates of this option take a
cautious view of the current success rates for wetlands
restoration and creation, and the science of wetlands
classification. They prefer to move more incrementally, and to
field test new regulatory programs (such as mandatory
classifications and wetlands trading) before significantly
changing the 404 program. 1In the interim, they advocate
measures to help streamline the process to avoid unnecessary
bureaucratic delays and enhance the States' role in the
program. The agencies supporting this option endorse the
development of mitigation banks, but disagree over the
constraints that should be placed on the geographic scope and
type of mitigation that should be allowed (creation versus
restoration).

The Second Option would require significant changes to
the 404 program to allow a more market-based approach to
wetlands protection and to minimize the subjective nature of
the current permitting decisions. Under this approach, the
federal government would issue criteria for states to develop
wetland categories and presumptive compensation requirements
for each category. To reduce regulatory uncertainty,
proponents of this approach would replace the current
sequencing requirements with mitigation requirements for each
wetland category. The Corps would be required to issue permits
once an applicant has met the compensation requirements of the
applicable wetland category. The development of mitigation
banks and a market for the sale and banking of mitigation
credits would be key to the success of this approach.

A Third Option seeks to find a middle ground. It
incorporates elements of the Second Option (market-based) for
moderate and low-value wetlands, but preserves elements of the
First Option (incremental reform) for the highest value
wetlands. This includes the "sequencing" requirements of
avoidance, minimization, and mitigation, and the preference for
on-site mitigation.

CLOSE HOLD
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THE WHITE HOUSE

WASHINGTON

9[ J'h
Ldal PI, "I
June 28, 1991 3

MEMORANDUM FOR THE PRESIDENT
THROUGH: DORRANCE SMITH

DEB AMENDpﬂa
FROM: PAUL MCNEILL %\> s

Assistant Dirkctor

Offive of Media Relations
SUBJECT: ARTICLE FOR, THE WASHINGTON STATE ENERGY OFFICE

PUGET SOUND TELECOMMUTING DEMONSTRATION NEWSLETTER
I. SUMMARY

Attached for your review is a byline article on the benefits of
telecommuting. This will be printed in the Washington State
Energy Office's "Puget Sound Telecommuting Demonstration"
newsletter.

II. DISCUSSION

You support the idea of telecommuting and provided for its
research and development and for the development of related
technology in your National Energy Strategy. It is also cited as
an "opportunity to transform transportation" in DOT's Statement
of National Transportation Policy Strategies for Action -- issued
March 8, 1990.

You talked about telecommuting in two speeches -- the California
Chamber of Commerce Centennial Dinner (March 1, 1990) and the
National Transportation Policy Meeting (March 8, 1990).

III. PURPOSE

This article rewards the Washington State Energy Office for their
efforts to rely less on the Federal government to solve their
traffic congestion and other problems remedied by telecommuting.
It is consistent with your policy to promote states' innovation -
- you paraphrased this idea as "States as Laboratories" in your
State of the Union address.

While the audience of this publication is relatively small
(1500) , they are not the typical news consumer. It is read all
over our country by policy makers and state officials who are
looking for innovative ways to improve life in their states.



Draft Three

McNeill
June 18, 1991

PRESIDENTIAL ARTICLE FOR WSEO PUGET SOUND TELECOMMUTING
DEMONSTRATION. NEWSLETTER

I know the advantages of working at home. It saves time. It
gives people the flexibility to work efficiently and
productively. Telecommunications help millions of people enjoy
the benefits of chaFlenging work in a comfortable environment.
By "telecommuting," many of our citizens are more productive and
better able to balance the demands of working and maintaining a

modern family.

Let's face it, our definition of "work" changes as technology
marches forward. The information industry has become a major
source of innovation and economic growth throughout the world.
Computers with modems and facsimile machines have replaced many
of the drafting tables and dictaphones of yesteryear. They
improve productivity -- slashing the time it takes to transform a

flash of inspiration into a product.

Many organizations in the private and public sectors have
implemented telecommuting programs. And they offer powerful

testimony as to the benefits that come from it.

Those who telecommute don't have to commute. Studies show that

telecommuting at least one day per week yields enormous savings.



It's obvious -- each day of work at home eliminates one day's

' worth of pollution and gasoline consumption.

Telecommuting creates valuable family time for many households
where both parents hold jobs. By being home with the child

| during the typical workday, parents can avoid juggling schedules
to allow for mid-day health care appointments and feeding.
Parents can balance better the demands of home and work. Most

importantly, these families spend more time together.

Telecommuting is not feasible for everyone, but for some
businesses and organizations, it can save money, increase

productivity, and boost worker morale.

I applaud the Washington State Energy Office Puget Sound
Telecommuting Demonstration for their efforts to promote
telecommuting, and I urge every organization or individual who
uses electronic data to consider providing this "alternate route
to work."

GEORGE BUSH
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THE WHITE HOUSE

WASHINGTON 9}JUL-8 H’S’OQ

July 8, 1991

MEMORANDUM FOR THE PRESIDENT

FROM: TONY SNOW 73

SUBJECT: DEFENSE ADDRESS
{

I. SUMMARY

1k

Oon Tuesday, July 9, at 10:15 a.m., you will address the
American Defense Preparedness Association at the J.W.
Marriott Hotel. The audience will consist of about 700
defense contractors.

DISCUSSION

The speech (12 minutes, on teleprompter) closely
follows your address at the Air Force Academy. The speech
is designed to influence the Senate's work on the defense
bill this week by strongly defending the Administration's
plan -- including full funding for the B-2 and G-PALS, and
cuts in the Reserves and National Guard.

LALTY
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7:50 July 8, 1991

PRESIDENTIAL ADDRESS: AMERICAN DEFENSE PREPAREDNESS ASSOCIATION
J.W. MARIOTT HOTEL
JULY 9, 1991
10:15 A.M.

Thank you, Generai}Skibbie, for that wonderful introduction.
And thanks also to your chairman, Mac Cramer.

([I've seen some incredible things in the last week: Mt.
Rushmore at its dedication; Americans celebrating their nation
and their fighting forces. And here in washington, we enjoyed an
incredible fireworks display last Thursday -- a spectacle
surpassed only by the red glare of Patriot missiles over Israel
and Saudi Arabia. // 1] :

[[You may not realize it, but today is the anniversary of
Zachary Taylor's death. I Kknow the poor man has suffered his
share of indignities recently. But before we leave him alone
entirely, I do want to set the historic record straight. I am
told that his last words were not, "please pass the broccoli," //
but instead, "I have endeavored to do my duty."1] //

Well, I'éﬁ:comc here to talk about our shared duty to
maintain an effective national defense. The Senate has started
looking at our defense budget, and its deliberations could have a
profound impact on our future national security.

Recognizing the changing international environment and

taking into account domestic fiscal constraints, our

Yy,
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Administration has proposed a tough, lean defense budget -- a
proposal that consumes a smaller proportion of our gross national
product than any defense budget since the Great Depression. Now,
you don't have to have an accounting degree or a chest full of
medals to understand that, under present circumstances, every
penny we spend on unnecessary defense items will come at the
expense of defense mﬁscle.

I know that budget cuts will hurt some of you. I also know
that some of you build or support systems that our Administration
does not consider absolutely vital. But as President, I have a
duty to serve the national interest -- and our national interest
demands a defense budget that guarantees our security at the
lowest feasible cost.

Last August I announced plans to restructure our armed
forces in light of the Cold War's end and the emergeﬁce of a new
kind of world. That proposal recognized some fundamental facts:

One: We don't have a blank check for defense -- never have.
We must live within our means.

Two: Instabilities around the globe still threaten us.

Many nations have acquired weapons of mass destruction. When
despots such as Saddam Hussein combine modern weapons and ancient
ambitions, éﬁcy threaten us all. Meanwhile, the Soviet Union
remains a military superpower, with an increasingly sophisticated
war machine.

Three: we need the right kind of military. Our forces must

have the strength here and abroad to discourage aggression, the
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mobility to meet unexpected challenges, and the flexibility to
deal with everything from ICBMs to regional conflicts to hostage
crises. ,

These principles lie at the heart of our Administration's
defense proposals. Any defense bill that fails to incorporate
them will get my personal veto. //

Wwith that in minﬂ, let me talk about a few items I consider
crucial, beginning with the B-2 Stealth bomber.

I have asked for 75 B-2 bombers, the most revolutionary
military aircraft in our nation's history. When you hear
members' complaints about the B-2's cost, remember that a single
B-2 does the job of literally dozens of aircraft: tankers,
escorts, suppression and surveillance craft, and other bombers.

When people play cute by arguing that we only neqd a few B-
2s because they're so technologically advanced, ask yﬁurselves:
Should we risk our security, the lives of our sons and daughters,
and our national credibility just because some members of
Congress don't want to come to grips with a revolution in
warfare? Should we enter the 21st Century reliant upon a bomber
designed in the Forties and built in the Fifties?

Think about the costs; think about military operations;
think about our long-range national security needs, and you'll
conclude that we do indeed need two full wings of the B-2. //

Some also seem reluctant to spend money protecting Americans
from accidental -- or intentional -- ballistic missile attacks.

We have asked Congress to support the G-PALS system =-- that's

"
v
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Global Protection Against Limited Strikes. Anyone who thinks we
will face threats no more severe than the SCUD missile lives in a
dream world. If we want to protecé ourselves and deter
aggression, we have a responsibility to develop defense
technologies, such as brilliant pebbles, that lie within our
reach. This includes G-PALS. //

As we prepare fir the future, we also must ask what kind of
military force structure we'need. our Gulf experience reinforced
the valuable role reserves can play. It also showed that we
don't need the kind of reserve component the House insists we
keep. The House defense bills would spend nearly 12 billion
dollars over the next five years on unneeded reserve positions
and operations. This money would come at the expense of programs
that all our forces -- active and reserve -- will negd.

We learned many things in the Gulf -- a number of which were
anticipated in the defense speech I gave last August 2nd --
ironically, the day Saddam invaded Kuwait.

We learned that nations of the world can and will act
collectively to deal with aggression. They will try diplomacy
first, and use military action only as a last resort.

We lea;ped that the United States alone can mobilize the
internation;i community and lead it through such crises.

We learned that high-tech weapons are not pricey "toys," as
critics have claimed for years. They minimize civilian
‘casualties, maximize damage to military targets, shorten wars and

save lives -- American lives, coalition lives, and even enemy
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lives. We must never forget any life unnecessarily lost is a
tragedy -- especially in times of war.

It would be a shame if, so sodn after the war, we
disregarded these lessons. // And it would be a travesty to
waste money on defenses that would not have helped us in the
Gulf, and won't help us win the next war we face. //

As the Senate b@gins its deliberations, I urge it to pass a
budget that defends people, not pork; // that enables us to fight
the next war, not the last one; // that promotes national
security, period. //

Our Administration has tried to restore proportion to
federal government and use the office of the presidency to make
decisions that might seem too painful for representatives or
senators. I've served in Congress and I know the pressure to
advance the interests of the home district.

A president, charged with the national interest, can help.
The Base Closure Commission provides a case example of a fair and
impartial attempt to serve the national interest; to ensure that
government lives within its means without abandoning its
fundamental responsibilities.

Thirty years ago, in his valedictory address to the nation,
Dwight Eise;g;wer emphasized several themes that remain important
today. "A vital element in keeping the peace is our military
establishment," he said. "Our arms must be mighty, ready for
instant action, so that no potential aggressor may be tempted to

risk his own destruction."

Ya,
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Yet, I;. also cautioned that our efforts must serve national
interests and national needs -- not the narrow concerns of
specific industries or interest groups.

A New World Order demands a new set of defense priorities.
Together, we can put those priorities into action. // As
attention turns toward the Senate, I ask your help in creating a
military strong enouvgh to protect our interests but lean enough
to preserve public faith in government. //

Thank you for your continued efforts to keep America safe
and strong. Thank you for letting me join you today == and may

God Bless the United States of America.

e
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NATIONAL SPACE COUNCIL

EXECUTIVE OFFICE OF THE PRESIDENT
WASHINGTON, D.C. 20500

MEMORANDUM FOR PHILLIP D. BRADY
FROM:

SUBJECT:

The attached draft policy directive was prepared by a National
Space Council interagency working group and has been reviewed by
the Council. Following internal White House-staff coordination,
the Vice President, as Chairman of the Council, plans to forward
it to the President for consideration.

Please insure that appropriate White House offices have an

opportunity to review the proposed policy. Comments may be
provided directly to Jim Beale, who may be contacted at 6175.

1 Attachment

Tab A: Proposed Space Policy Directive
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

et -

June 18, 1991
OFFICE OF THE
DIRECTOR

The President
The White House
Washington, D.C. 20500

Dear Mr. President:

In response to the requirements of the Arctic Research and Policy
Act of 1984, and ont behalf of the Interagency Arctic Research
Policy Committee (IARPC), I am pleased to transmit the second

biennial revision to the United States Arctic Research Plan.

This revision contains accomplishments and updates to agencies'
Arctic programs, and reflects current and ongoing U.S. activities
and national concerns for Arctic research. It includes
recommendations for several interagency programs and the initial
results of an Arctic Social Science program. It describes the
status of cross-cutting activities including logistics and data,
which support and enhance U.S. capabilities for conducting an
integrated national program of Arctic research. These revisions
have been coordinated with and are responsive to guidance provided
by the Presidentially-appointed Arctic Research Commission.

The Act, through the Interagency Committee and Commission
activities, has stimulated increased awareness that the U.S. is an
Arctic nation. Implementation of the Plan can ensure that adequate
resources are maintained to address important related issues
including ocean research, which serves our Nation's economic
vitality and security interests. The Plan seeks to coordinate a
number of agency programs. As a major step in addressing this
challenge, the IARPC is undertaking an interagency initiative
concerned with the Western Arctic.

On behalf of the IARPC, I hope that this second biennial revision
to the Arctic Research Plan will provide a sound information basis
to assist the Administration and the Congress in the evaluation and

implementation of our Nation's commitment to and support for Arctic
research.

Sincerely,

Walter E. Massey ;

Director

Enclosure: Biennial Revision to United States Arctic Research Plan



_DRAFT -

TO THE CONGRESS OF THE UNITED STATES:

Pursuant to the provisions of the Arctic Research and
Policy Act of 1984 (Public Law 98-373, sec. 109(a); 15 U.S.C.
4108(a)), I hereby transmit the second biennial revision

(1991-92) to the United States Arctic Research Plan.

THE WHITE HOUSE,

-DRAFT -

The incoming material from the National Science Foundation did not
include a draft transmittal of the message to the Congress. This
draft was prepared by the Executive Clerk's Office.




TO THE CONGRESS OF THE UNITED STATES:

Pursuant to the provisions of the Arctic Research and

Policy Act of 1984 (Public Law 98-373, sec. 109(a);
4108(a)),

15 v.8.c.

I hereby transmit the first biennial revision
(1990-91) to the U.S. Arctic Research Plan.

i

THE WHITE HOUSE,

August 2, 1989.
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D C 20550

nsf -

June 18, 1991
OFFICE OF THE
DIRECTOR

The President
The White House
Washington, D.C. 20500

Dear Mr. President:

In response to the requirements of the Arctic Research and Policy
Act of 1984, and on behalf of the Interagency Arctic Research
Policy Committee (IARPC), I am pleased to transmit the second
biennial revision to the United States Arctic Research Plan.

This revision contains accomplishments and updates to agencies'
Arctic programs, and reflects current and ongoing U.S. activities
and national concerns for Arctic research. It includes
recommendations for several interagency programs and the initial
results of an Arctic Social Science program. It describes the
status of cross-cutting activities including logistics and data,
which support and enhance U.S. capabilities for conducting an
integrated national program of Arctic research. These revisions
have been coordinated with and are responsive to guidance provided
by the Presidentially-appointed Arctic Research Commission.

The Act, through the Interagency Committee and Commission
activities, has stimulated increased awareness that the U.S. is an
Arctic nation. Implementation of the Plan can ensure that adequate
resources are maintained to address important related issues
including ocean research, which serves our Nation's economic
vitality and security interests. The Plan seeks to coordinate a
number of agency programs. As a major step in addressing this
challenge, the IARPC is undertaking an interagency initiative
concerned with the Western Arctic.

On behalf of the IARPC, I hope that this second biennial revision
to the Arctic Research Plan will provide a sound information basis
to assist the Administration and the Congress in the evaluation and
implementation of our Nation's commitment to and support for Arctic
research.

Sincerely,

Walter E. Massey ;

Director

Enclosure: Biennial Revision to United States Arctic Research Plan




'Executive Summary

1. Background

As required by the Arctic Research and Policy
Act of 1984 (Public Law 98-373),* a comprehen-
sive Arctic research plan was prepared by the In-
teragency Arctic Research Policy Committee
(IARPC 1987) and submitted to the President,
who transmitted it to Congress in July 1987. Sec-
tion 109(a) of the Act requires a biennial revision
to the Plan. The first revision was submitted on
August 1, 1989. This document, the second bien-
nial revision to the Arctic Research Plan, updates
the previous two documents and elaborates on re-
quirements of Section 109(a).

United States research in the Arctic and for this
biennial revision is governed by the goals and ob-
jectives agreed upon by the Interagency Commit-
tee on February 3, 1986, and by the guidance pro-
vided by the Arctic Research Commission (ARC
1991a). These include supporting research to im-
plement national policy for protecting national se-
curity interests, promoting rational development
while minimizing adverse effects, contributing to
the knowledge of the environment best studied in
the Arctic, and contributing to mutually beneficial
international cooperation.

The Act did not provide separate additional
funding for Arctic research. Agencies are expected
to request and justify funds as part of their normal
budgetary processes. It was anticipated in the 1987
Plan that agencies would provide levels of funding
consistent with the Plan’s recommendations and
existing programs during the intervening period.
FY 1992 expenditures for Arctic research in the
twelve Federal agencies is estimated at $146 mil-
lion. .

The Arctic Research and Policy Act requires
cooperation among agencies of the U.S. Govern-
ment that have missions and programs relevant to
the Arctic. The Interagency Committee is provid-
ing the mechanism for developing and coordinat-
ing overall U.S. Arctic research activities. This bi-
ennial revision to the U.S. Arctic Research Plan
serves as guidance for planning by individual
agencies and for coordinating and implementing
mutually beneficial national and international re-
search programs. The document includes two ma-
jor sections: the Strategy for Integrated U.S. Arc-
tic Research Programs; and revisions to Research
Mission Components. The Strategy is new to the
Plan and provides another step in implementing

* Amended on November 16, 1990 (Public Law 101-609).

the intent of the Arctic Research and Policy Act of
1984. It represents Federal agencies’ efforts to
plan and implement research involving a number
of agencies and to cooperate in the international
scientific arena on research related to the U.S.
Arctic. The Research Mission Components consist
of six major topics important to Arctic research
and conducted as part of individual missions of
twelve Federal agencies.

Over the past two years there has been an in-
creasing amount of international activities, both on
the governmental and nongovernmental levels. An
intergovernmental agreement on protection of the
Arctic environment was agreed to in June 1991 in
Finland. The nongovernmental International Arc-
tic Science Committee was agreed upon in 1990
and has begun its work on an international agenda
related to global change.

2. Strategy for Integrated
Research Programs

The Interagency Committee, at its meeting on
June 28, 1990, agreed upon the following policy:
“The IARPC agrees that a more comprehensive
approach to funding of research and baseline pro-

grams is required to ensure a long-term, viable
research and development presence in the Arctic.

This presence will ensure support of the national

needs, which include renewable and nonrenew-

able resource development, environmental pro-
tection, and partnerships with the private sector
and residents of the Arctic. It will complement
other national and international scientific pro-
grams, such as Global Change. To this end the

IARPC agencies, in concert with OMB policy,

agree to develop, starting in 1992, an integrated

interagency program sufficient for meeting na-
tional needs.”

Subsequently the IARPC agencies examined
Arctic research from an interagency perspective
and concluded that the following four programs
were ready for immediate attention as multiagency
focused efforts:

» Western Arctic Ocean Circulation and Pro-

ductivity

Goal: Understand the processes controlling
physical and biogeochemical variability and
productivity of the marine western Arctic.

* Geodynamics of the Arctic Basin and its Mar-

gins



Goal: Determine the climatic, paleo-oceano-
graphic and tectonic evolution of the Arctic
and their effects on global change.

* Arctic Monitoring

Goal: Establish baseline values and monitor
trends in key environmental variables across a
national and international network of sites.

* Bering Land Bridge

Goal: Determine human responses and ad-
aptations to changing climate and environ-
ment.

The FY 1991 funding for these four programs
across eleven agencies is estimated at $51.3 mil-
lion. The FY 1992 budget is proposed at a level of
$57.3 million.

Another area of cooperation already underway
involves data and information. Interagency activi-
ties have been initiated to develop an Arctic Envi-
ronmental Data Directory and to automate, inte-
grate and exchange Arctic bibliographic referenc-
es. An interagency effort is underway to facilitate
the exchange of Arctic data and published litera-
ture, not only within the U.S. but on an interna-
tional basis. The initial products are the Arctic En-
vironmental Data Directory and several CD-
ROM s, including prototypes of the Arctic Data In-
teractive and bibliographic citations.

3. Research Mission

Components L

Under this section of the Plan, recent accom-
plishments and ongoing and planned activities of
Federal agencies (1992-1993) are briefly de-
scribed under the following subjects and scopes.
To focus attention on recent accomplishments and
plans within each agency, a Federal Arctic Re-
search Workshop was held in Alaska in March
1991. All Federal agencies involved in the follow-
ing activities participated or were represented.

Arctic Ocean and Marginal Seas

Ice Dynamics and Oceanography

Research in this area is important to advance
our understanding of Arctic Ocean dynamics and
air-sea heat and gas exchange. A systematic pro-
gram of oceanographic measurements is urgently
needed to support the objectives of interagency
and individual agency programs.

Ocean and Coastal Ecosystems and
Living Resources

Arctic marine ecosystems are dominated by sea
ice, and coastal ecosystems are influenced by
freshwater input and seasonal sediment loads.
There is a need to quantify the influence of physi-
cal processes on the variability of marine living re-
sources through long-term and well-designed in-

Integrated Programs Research Mission Components Overall themes
Waestern Arctic
Ocean Circulation Arctic Ocean and Marginal Sea:
Productivity
e Arctic
= Monitoring
Atmosphere and Climate
Arctic Data
Geodynamics of the and
Arctic Basin and Land and Offshore Resources Information
its Margins
Land-Atmosphere Interactions International
Collaboration
Engineering and Technology
Logistics
Coordination
Bering Land Bridge Social Sciences and Health




terdisciplinary research.

Marine Geology and Geophysics

The Arctic continental margin and deep ocean
basin constitute one of the world’s least under-
stood geological regions. A better understanding
of the tectonic history, geologic structure, sedi-
ment processes and distribution, and climatic and
glacial history of the deeper basins will require ex-
tensive geophysical and geological research and
the integration of newly collected data on an inter-
national scale.

Atmosphere and Climate

Upper Atmosphere and Near-Earth Space Physics

The goal of this research is to trace the flow of
energy, momentum and mass from the sun to the
Earth, and to understand their interaction. Arctic-
based studies of this energy flow are necessary to
help develop and verify theoretical models needed
for future predictions.

Climate and Weather

The Arctic climate has global implications as
well as local and regional importance. Researchis
needed to address Arctic weather problems occur-
ring on a variety of spatial and temporal scales
that range from microscale to global. There is a
need to relate Arctic atmospheric circulation to
midlatitude weather and to measure and under-
stand phenomena that may be linked to global
warming.

Tropospheric and Stratospheric Chemistry

The chemistry of the Arctic atmosphere is dy-
namic, changing in response to natural and man-
induced disturbances. Ozone depletion is a bipolar
process. Expected warming trends could have a
significant influence on biosphere—atmosphere in-
teractions, trace gas emissions and retention, and
atmospheric photochemical processes.

Land and Offshore Resources

Energy and Minerals

The geologic framework of the Arctic is poorly
known because of its complexity, its remoteness
and its relative lack of exploration. Information is
necessary for discovery, assessment and mapping
of new and dependable sources of oil, gas, coal
and strategic minerals.

Coastal and Shelf Processes
Erosion rates are extremely high along the
Alaskan Arctic coast, where sea ice and perma-

frost degradation are dominant geomorphic agents.

Specific questions about where to locate cause-
ways, man-made islands and other structures re-
quire studies of coastal erosion and sediment trans-
port and an understanding of the long-term history
of coastal areas.

Terrestrial and Freshwater Species and Habitats

The Arctic supports many unique species of
birds, mammals, fish and plants that are important
resources to the Nation, as well as to Alaskan Na-
tives. To assure that biological resources are pro-
tected for future generations, management agencies
must have adequate data and information on the bi-
ology and ecology of these species, as well as on
environmental factors of importance to vital pro-
cesses (e.g. feeding, breeding).

Forestry, Agriculture and Grazing

Increased knowledge of the current and poten-
tial productivity of Arctic and Subarctic forests and
soils will lead to improved management practices -
for increased productivity of renewable resources.

Land-Atmosphere Interactions

Glaciology and Hydrology

Documentation of seasonal, interannual and
long-term trends in the physical environment of the
Arctic requires attention to the special features of
seasonal and perennial snow and ice covers and
glaciers, especially as they relate to and record cli-
matic change. Reliable long-term information is
needed on surface water quality and quantity.

Permafrost, Landscape and Paleoclimate

Geologic processes that are responsible for the
present morphology and land surface are to a large
degree a function of the underlying permafrost.
Additional knowledge is needed about the temper-
ature, distribution, thickness and depth of perma-
frost throughout all geomorphic provinces of the
Arctic, including the continental shelf.

Ecosystem Structure, Function
and Response

Global Circulation Models (GCMs) indicate
that the Arctic will be sensitive to the effects of
possible climatic changes resulting from green-
house warming. Research is needed to improve un-
derstanding of the influence of climate on land and
freshwater processes, including heat balance rela-
tionships and landscape alteration. This should in-
clude the identification of biological indicators of
change, long-term trends in biological diversity,
and management strategies for living resources.



Engineering and Technology

Further development of Alaskan resources eco-
nomically and in an environmentally sound manner
requires improved designs and new technologies.
Research is required to improve methods and sys-
tems for protecting the environment, including oil
spill prevention technology and innovative contain-
ment and cleanup operations for ice-infested waters
and permafrost terrain. Research is also needed for
improving human habitability, including waste dis-
posal and air pollution control, power generation
and energy storage, and transportation systems.

Social Sciences and Health

Cultural Resources and Historical Processes
Long records of cultural and environmental
change, when combined with the proxy records of
sthnography and history, make the study of Arctic
cultures critical for modeling human responses to
global climatic and environmental change. Addi-
tional research is needed on the prehistory and his-
tory of Arctic cultures, on their interactions with
other Native and Western peoples, and on their re-
lationships with past and present environments.

Social Change

Rapid economic, social and political changes
have resulted in the emergence of human problems
that, while not unique to the Arctic, are neverthe-
less accentuated by economic development in this
environment. Most prominent among them are hu-
man—environmental relationships, community via-
bility and social reorientation. Unprecedented op-

portunities exist for basic and applied social and
behavioral science research in Arctic regions.

Health

The Arctic is a region where health research
has broad implications and applications. Key con-
cerns in health and health research include social
and behavioral problems, disease trends and trans-
mission, nutrition, bioaccumulation, and human
adaptation to extreme environmental and occupa-
tional challenges. The health—culture-socioeco-
nomic component is important in the attempt to
address the complex issues being faced in the Arc-
tic.

4. Operational Support

Since the passage of the Act, the Interagency
Committee, the Arctic Research Commission, and
the State of Alaska have addressed issues related
to logistics support for Arctic research. In 1988
the Interagency Committee established a working
group on Arctic logistics to deal with Arctic oper-
ational needs and to compile information on Fed-
eral Arctic logistics capabilities. This interagency
effort produced an electronic directory of Federal
Arctic logistics capabilities. In September 1989 a
workshop was convened to address new technolo-
gies available to facilitate Arctic operations and
logistics. The Interagency Committee continues to
endorse the need for an icebreaker fleet, the acqui-
sition of an ice-capable research vessel, and a
more centralized approach for Federal logistics in-
formation and scheduling.




1. Introduction

As required by the Arctic Research and Policy
Act of 1984 (Public Law 98-373),* a comprehen-
sive Arctic Research Plan was prepared by the In-
teragency Arctic Research Policy Committee
(IARPC 1987) and submitted to the President,
who transmitted it to Congress in July 1987. Sec-
tion 109(a) of the Act requires a biennial revision
to the Plan. The first revision was submitted on
August 1, 1989 (IARPC 1989). This document,
the second biennial revision to the Arctic Research
Plan, updates the previous two documents and
elaborates on requirements of Section 109(a) (see
Appendix F).

The Plan presented a detailed agenda for Unit-
ed States Arctic research and was the result of an
extensive process of planning, consultation and re-
vision. The biennial revisions build on the pub-
lished Plan but are more restricted in scope, and
they focus on what might be accomplished in the
succeeding two-year periods (1990-91, 1992-93
etc.). In addition to the individual agency research
activities (described in Section 3), this revision
presents several integrated, interagency research
programs (Section 2) as requested by the Inter-
agency Committee at its June 1990 meeting. These
cooperative efforts should be initiated in the
1992-93 period, and continue into 1994 and be-
yond. Each represents ongoing or planned pro-
grams of more than three Federal departments and
has direct relation to economic, social and interna-
tional developments in the Arctic and scientific
questions related to regional and global processes.

This revision to the Plan was provided for re-
view to all the groups identified in the Act (the
Arctic Research Commission, the State of Alaska,
residents of the Arctic, the private sector and pub-
lic interest groups), as well as the participating
Federal agencies, the Polar Research Board of the
U.S. National Academy of Sciences, and individu-
al scientists and engineers.

1.1 Goals and Objectives

United States research in the Arctic and this bi-
ennial revision are governed by national interests
and Arctic research goals and objectives agreed
upon by the Interagency Committee on February
3, 1986, and guidance provided by the Arctic Re-
search Commission (ARC 1991a).

* Amended on November 16, 1990 (Public Law 101-609); see
Appendix F.

U.S. Interests

It is in the national interest of the United States
1o support scientific and engineering research to
implement its national policy of protecting essen-
tial security interests, promoting rational develop-
ment of the Arctic region while minimizing ad-
verse environmental effects, and contributing to
the knowledge of the Arctic environment or to as-
pects of science that are most advantageously
studied in the Arctic. Where appropriate this re-
search should be coordinated with the efforts of
state and local government and the private sector.
The research should be carried out in a manner
that benefits from and contributes to international
cooperation. Arctic research policy is subject to
periodic review and revision.

U.S. Goals and Objectives
in Arctic Research

Arctic research shall be aimed at resolving sci-
entific and technological problems conceming the
physical and biological components of the Arctic
and the interactive processes that govern the be-
havior of these components. The objectives in-
clude addressing the needs for increased knowl-
edge in such issues as the Arctic as a natural labo-
ratory, national defense, natural hazards, global
climate and weather, energy and minerals, trans-
portation, communications, renewable resources,
pollution, environmental protection, health, adap-
tation and Native cultures.

More specific long-term goals have been devel-
oped by the Interagency Committee to further
guide the revision of the Plan:

» Pursue integrated, interagency research pro-

grams;

* Continue to develop and maintain U.S. scien-
tific and operational capabilities to perform
research in the Arctic;

* Promote the improvement of environmental
protection and mitigation technology and the
enhancement of ecologically compatible re-
source exploitation technology;

* Develop an understanding of the role of the
Arctic in predicting global environmental
changes and perform research to reveal early
signals and to determine the significance of
global changes in the Arctic;

« Contribute to the understanding of the rela-
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tionship between Arctic residents and subsis-
tence use of wildlife and how this relationship
might be affected by global climate change
and transported contaminants;

« Include Arctic residents in planning and con-
ducting the research and report results to the
individuals and communities involved in the
research;

« Continue to document and understand the role
of permafrost in environmental activities;

» Advance knowledge of the Arctic geologic
framework and paleoenvironments;

« Develop the scientific basis for responding to
social changes and the health needs of Arctic
people;

« Contribute to the understanding of upper at-
mospheric and outer space phenomena;

« Develop and maintain data bases and data and
information networks;

« Promote mutually beneficial international re-
search programs and cooperation; and

« Develop and maintain a strong technological
base to support national security needs in the
Arctic. :

In addition to these goals and objectives for
Arctic research developed by the Interagency
Committee, the Arctic Research Commission has
provided further guidance for U.S. Arctic research
(ARC 1991a) and recommendations for improve-
ments in logistics for support of Arctic research
(ARC 1988b) and for focused research on the Ber-
ing Sea as an Arctic marine ecosystem (ARC
1988a), on data and information (ARC 1989) and
on engineering (ARC 1990). This revision of the
Plan is consistent with many of these Commission
recommendations.

1.2 Budgetary '
Considerations

The Act did not provide separate additional
funding for Arctic research. Agencies were ex-
pected to request and justify funds for these activi-
ties as part of their normal budgetary processes. It
was anticipated in the 1987 Plan (p.17) that agen-
cies would provide levels of funding consistent
with the Plan’s recommendations and existing pro-
grams. Table 1 presents a summary of each agen-
cy’s funding for the period of the Act (1985-
1991). The total interagency Arctic budget esti-
mate for FY 1991 is $122 million; for FY 1992 it
is $132 million.

The trends in Arctic funding are given in Table

Table 1. Arctic research budgets by indi- .
vidual Federal agencies (in thousands of
dollars).*

FY 85-89 FY 90 FY 91 FY 92
Agency _ Average Actual __ Estimate _ Proposed

NSF 21,503 24,088 27,567 29,805
DOl 24,497 25,213 27,693 30,465
DOD 23,109 24,540 25,200 28,090
NASA 12,232 17,350 18,030 23,315

DOC 4,894 8,528 12,866 15,614
DHHS 1,311 8,001 9,268 9,561
DA 689 3,962 4,152 4,183
DOE 3.271 2,429 2,082 1,884
SI 568 630 705 705
EPA 225 500 500 1,250
DOT 472 305 305 735
DOS 10 20 60 60

Total 92781 115,566 128,428 145667
* Capital facilities are not included in these estimates.

Table 2. Arctic research by major categories (in
millions of dollars).*

1991 1992 Dollar Percent
enacted proposed change change

Resource development’ 49 56 +1  +14
Arctic as laboratory** 43 50 +2 +4
National security "t 25 28 +3 +12
Total 122 134 +12  +10

* As published in the President’s FY 1992 budget. Discrepan-
cies between sums in Tables | and 2 for 1991 and 1992 repre-
sent recent changes in agency budgets. Categories on re-
source development and the Arctic as a laboratory include ac-
tivities directly related to environmental protection and moni-
toring. See Sections 2 and 3 of this document for details.

* Includes DOIL, DOC, DA, DOE, DOT, DOS and EPA.

** Includes DHHS, NASA, NSF and SI.
* Includes DOD.

2, organized according to the three major policy
objectives described above, and as reported for
1992 in the President’s budget request (Appendix
D). Early increases in the national security and re-
source development funding were in part due to
modifications in reporting procedures within some
agencies as the programs became better defined.
Appendix E contains agency budgets broken down
by major sub-elements and cross referenced to the
policy objectives. The Arctic Research Commis-
sion analysis of funding trends in U.S. Arctic re-
search suggests that in terms of constant 1986 dol-
lars, the total funding has remained nearly level at
about $90 million (ARC 1991).




1.3 Interagency
Coordination

The Arctic Research and Policy Act (Appendix
F) requires cooperation among agencies of the
U.S. Government having missions and programs
relevant to the Arctic. It established the Interagen-
cy Arctic Research Policy Committee to *“promote
Federal interagency coordination of all Arctic re-
search activities” [Section 108(a)(9)]. The Inter-
agency Committee, under the chairmanship of the
Director of the National Science Foundation
(NSF), continues to provide the mechanism for de-
veloping and coordinating U.S. Arctic research ac-
tivities. The biennial revisions of the U.S. Arctic
Research Plan serve as guidance for planning by
individual agencies and for coordinating and im-
plementing mutually beneficial national and inter-
national research programs.

Although the two-year period since the last re-
vision of the Plan was submitted has not been long
enough to fully organize and implement all its rec-
ommendations, significant progress has been made
and accomplishments continue to be identified.
These include activities of the Interagency Com-
mittee and the Arctic Research Commission, the
formation of the IARPC Social Science Task
Force, the development by IARPC of a statement
on principles for the conduct of research in the
Arctic (Appendix G), and interagency data activi-
ties and the development of a related data directo-
ry and products. Selected accomplishments over
the past two years for Federal agencies are sum-
marized under each of the appropriate research
mission components in Section 3. Additional in-
formation can be found in the journal Arctic Re-
search of the United States (Volumes 2—4), pub-
lished by NSF on behalf of the IARPC.

The Act mandates specific requirements for im-
plementing a coordinated U.S. Arctic research
program. Mechanisms for appropriate levels of co-
ordination are still evolving. Three levels of coor-
dination and cooperation are needed for an effec-
tive national Arctic research program:

* Specific research conducted in the Alaskan

Arctic;

» National coordination; and

« International collaboration.

Each element requires a mechanism for internal
program development, review and implementa-
tion, and each needs to be linked to the other two.
The national effort is performed through the Inter-
agency Committee. A staff oversight group of the
Interagency Committee provides coordination, as-
sisted by working groups representing specific
agency programs. The Working Group on Arctic

Ocean/Atmosphere has developed specific pro-
gram strategies, as has the recently formed Social
Science Task Force. Data, information and logis-
tics groups are pursuing a number of interagency
activities. These are reported in the subsequent
sections.

Many interagency agreements and planning and
coordinating activities already exist in Alaska. A
workshop on Federal research information ex-
change was held in Anchorage, Alaska, in March
1991 to facilitate coordination and the exchange of
information. This activity will continue in Alaska
under the direction of an ad hoc coordinating
group. Coordination with global change programs
is an integral part of Arctic program development
and implementation. Improved communication at
all levels through existing newsletters and journals
will be encouraged.

1.4 International
Collaboration

The Arctic is becoming an arena for scientific
research that transcends national boundaries and
interests. Over the past two years there has been
an increasing amount of activity involving interna-
tional cooperation in the Arctic. Prior to this time,
Arctic cooperation was confined to bilateral or re-
gional arrangements. The growing willingness of
the Soviet Union to cooperate in international fo-
rums has facilitated these discussions on circum-
arctic cooperation.

In August 1990 the International Arctic Science
Committee (IASC) was formalized (Arctic Re-
search of the United States, Fall 1990, p. 65). This
nongovernmental body includes representatives of
all eight Arctic rim nations and other nations with
a significant capability in Arctic research (recent
members are France, Germany, the United King-
dom, Japan, Poland and the Netherlands). The
functioning of the IASC will facilitate cooperative
regional research, unprecedented access to Arctic
Ocean continental shelves, and the use of plat-
forms and logistical bases not possible in unilater-
al efforts. The National Academy of Sciences is
the designated U.S. representative. An Internation-
al Arctic Social Sciences Association was also
formed in August 1990 (Arctic Research of the
United States, Fall 1990, p. 75).

Environmental concemns in the Arctic are being
addressed at the intergovernmental level as a re-
sult of the Arctic Environmental Protection Strate-
gy. A series of meetings were held in preparation
for the full ministerial meeting held in Rovaniemi,
Finland, in June 1991. Among the results are a

11



12

statement of Arctic environmental principles, a
strategy for Arctic environmental protection, elab-
oration of an international Arctic monitoring pro-
gram, measures on the protection of the Arctic ma-
rine environment and on emergency response, and
exchange of information on the conservation of
Arctic flora and fauna. These represent commit-
ments to cooperate on future Arctic environmental
protection activities. Specifically the Arctic Moni-
toring and Assessment Program plans to be respon-
sible for preparing reports on the state of the Arctic
environment; developing monitoring requirements;
and as its first priority, coordinating networks of
monitoring and assessment activities in the circum-
arctic countries.

The U.S. Man and the Biosphere (MAB) Pro-
gram, through its High Latitudes Directorate, is
participating in the UNESCO MAB Northern Sci-
ences Network, located at the Arctic Center, Ro-
vaniemi, Finland. The NSN focuses on protected
areas, sustainable development and subarctic birch
forests. US-MAB is supporting a senior fellowship
to work with the Network secretariat in developing
and implementing international plans. MAB also
contributed to the developments of an International
Tundra Experiment (ITEX) to monitor the impact
of global change on specific flora and fauna.

Among several bilateral efforts, the new U.S.—-
U.S.S.R. Oceans Studies Agreement has identified
a number of Arctic scientific research proposals
that may be developed into joint projects and
thereby offer access to the Arctic Ocean region.
The U.S.-U.S.S.R. Agreement on Cooperation in
the Field of Environmental Protection continues
several major Arctic activities related to climate,
flora, fauna, ecosystems and pollution. The in-
creasing pace of Arctic research sponsored by the
European community is evident in the proposed In-
ternational Arctic Ocean Expedition-1991 (IAOE~
1991), the Nansen Arctic Drilling (NAD) program
and the Norwegian Nansen Drift Program. Japan is
also expanding its Arctic research efforts in a num-
ber of areas, including buoy technology.

The Arctic Ocean Sciences Board (AOSB), a
nongovernmental body that coordinates selected
Arctic ocean research, has been successful in de-
fining and organizing international research efforts
such as the Greenland Sea Project. AOSB attention
is now directed at an International Arctic Polynya
Program, proposing comparative investigations of
polynyas in the Bering Sea, the Greenland Sea and
Baffin Bay.

The North Pacific Marine Science Organiza-
tions (known as PICES) was established in Decem-
ber 1990 to promote and coordinate marine scien-
tific knowledge in the subarctic region of the north

TN
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Pacific Ocean, including the Bering Sea. Studies
of the ocean environment and its role in and re-
sponse to global weather and climate change, uses
and resources, and impacts from human activities
are all envisioned as projects PICES will under-
take.

The governor of Alaska convened the Northern
Forum in September 1990 to agree upon regional
approaches to economic and environmental coop-
eration (State of Alaska 1990). Plans to house a
permanent secretariat in Anchorage are well un-
derway.

1.5 Revision to the Plan

This second revision to the 1987 United States
Arctic Research Plan includes two major sections:
» Section 2. Strategy for Integrated Research

Plans

« Section 3. Research Mission Components

As an initial step an interagency program and
budget crosscut for the proposed Arctic Ocean Re-
search Strategy program was released in January
1990 at the time of the President’s FY 1991 bud-
get submission to Congress (IARPC 1990). The
Strategy for Integrated U.S. Arctic Research Pro-
grams, published in February 1991, builds on ear-
lier suggestions for proposed interagency pro-
grams and the Arctic Oceans strategy presented in
the 1990-1991 revision. They represent another
step in implementing the intent of the Arctic Re-
search and Policy Act. The programs present Fed-
eral agency interests in coordinating Arctic pro-
grams that involve several agencies and furthering
cooperation in the international scientific arena.
These cooperative efforts build on existing pro-
grams, funding and activities; contribute to the
emerging global change programs; and include
interagency data and information activities (CEES
1991).

The Research Mission Components represent
the individual agency programs and responsibili-
ties. They are presented in six major categories

- and where common activities exist they are pre-

sented as collective activities. The listing does not
include every program or project of each agency
but represents the major activities and directions.
The complementarity of the integrated programs
and the research missions is shown in the follow-
ing figure. Several overall themes transcend essen-
tially all integrated and research mission compo-
nents.

Section 4 presents current activities related to
field operational support necessary for implemen-
tation of the proposed interagency programs and
research mission activities.




Major Components of the Second Biennial Revision of the U.S. Arctic Research Plan

Integrated Programs

Research Mission Components

2.1 Western Arctic
Ocean Circulation
and Productivity

3.1 Arctic Ocean and Marginal Seas
3.1.1 Ice Dynamics and Oceanography
3.1.2 Ocean and Coastal Ecosystems and Living
Resources
3.1.3 Marine Geology and Geophysics

3.2 Atmosphere and Climate

3.2.1 Upper Atmosphere and Near-Earth Space
Physics

3.2.2 Climate and Weather

3.2.3 Tropospheric and Stratospheric Chemistry

2.2 Geodynamics of the
Arctic Basin and

its Margins

3.3 Land and Offshore Resources
3.3.1 Energy and Minerals
3.3.2 Coastal and Shelf Processes
3.3.3 Terrestrial and Freshwater Species and
Habitats
3.3.4 Forestry, Agriculture and Grazing

Overall themes

2.3 Arctic
Monitoring

2.5 Arctic Data
and Information

3.4 Land-Atmosphere Interactions
3.4.1 Glaciology and Hydrology
3.4.2 Permafrost, Landscape and Paleoclimate
3.4.3 Ecosystem Structure, Function and Response'

3.5 Engineering and Technology

1.4 International
Collaboration

4.0 Logistics
Coordination

2.4 Bering Land Bridge

3.6 Social Sciences and Health
3.6.1 Cultural Resources and Historical Processes
3.6.2 Social Change
3.6.3 Health

13
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During its meeting of June 28, 1990, the Inter-
agency Committee agreed on the following policy:

“The IARPC agrees that a more comprehensive

approach to funding of research and baseline pro-

grams is required to ensure a long-term, viable
research and development presence in the Arctic.

This presence will ensure support of the national

needs,which include renewable and nonrenew-

able resource development, environmental pro-

tection, and partnerships with the private sector

and residents of the Arctic. It will complement

other national and international scientific pro-

grams, such as Global Change. To this end the

IARPC agencies, in concert with OMB policy,

agree to develop, starting in 1992, an integrated

interagency program sufficient for meeting na-
tional needs.”

Subsequently the IARPC agencies examined
Arctic research from an interagency perspective
and concluded that the following four programs
were ready for immediate attention as multiagency
focused efforts:

« Western Arctic Ocean Circulation and Pro-

ductivity;

» Geodynamics of the Arctic Basin and its Mar-

gins;

« Arctic Monitoring; and

» Bering Land Bridge.

The U.S. has a substantial economic, strategic
and environmental stake in the Arctic. Domestic
energy reserves and the explosive growth in Ber-
ing Sea fisheries harvests are two examples of our
dependence on Arctic resources. Sound manage-
ment decisions for safe development of Arctic re-
sources hinge on enhanced understanding of the
environment, leading to better forecasts. In addi-
tion, there is a strong international commitment to
collaborate.

Benefits to the Nation from Arctic research in-
cludes improved:

» Knowledge of fishery resources and control-

ling dynamics;

» Models and data for assessing global change

and its effects;

* Understanding of past climates;

« International cooperation in a strategic region;

« Forecasts of weather, ice and ocean condi-

tions;

« Protection of the Arctic environment;

« Understanding of causes and effects of air and

water pollution; and

* Protection and understanding of historic cul-
tural resources.

These coordinated, multiagency programs are

being designed to:

* Focus research activities in concert with na-
tional needs and Global Change Research
Program plans;

* Build on individual agency efforts in recon-
naissance, monitoring, process studies and
modeling;

« Facilitate research and logistics coordination
through regionally focused programs;

* Take maximum advantage of remote sensing
and new technologies;

« Strengthen interagency data and information
management;

* Draw on the strengths of the academic, indus-
trial and government research communities in
planning and implementing programs;

* Support and enhance programs to acquire
long-term measurements of key parameters
and environments; and

* Enhance international research collaboration.

The role of the Arctic in meeting national needs
and addressing key policy issues is further high-
lighted below.

Nonrenewable Resources

Currently the U.S. imports approximately 50%
of its hydrocarbon needs. Twenty-five percent of
our domestic production comes via the Trans-
Alaska Pipeline System from Prudhoe Bay,
Alaska. The best estimates are that at least 20% of
the Nation’s future reserves lie on the northern
Alaskan coastal plain and adjacent continental
shelf. Also, 12% of the Nation’s gas reserves lie in
the same region, and there are plans for a gas pipe-
line to transport this resource south. Gas hydrate
reserves have been estimated to range from 10!!
to 10'# cubic meters in Alaska and its offshore re-
gion.
The Arctic shelves also contain mineral depos-
its. At least one offshore tin placer has been
brought into production in the Soviet Union. Gold
placers are being commercially mined near Nome.
Dredging for sand and gravel on the Arctic Ocean
shelves supports hydrocarbon development and
other large coastal and offshore construction
projects.




Renewable Resources

Arctic waters support some of the most produc-
tive fisheries in the world. The Bering Sea sup-
plies nearly one-tenth of the world’s fishery prod-
ucts. An estimated 7 million metric tons of 43
commercial species are caught every year by fish-
ermen from the United States, the Soviet Union,
Japan and other nations. Since the passage of the
Magnuson Fishery Conservation and Management
Act in 1976, American groundfish operations in
Alaska have developed into an industry with an
annual product value estimated at $2.2 billion. In
1989, Alaska pollock, with landings of 1.1 million
metric tons, was the most important U.S. fish in
quantity, amounting to 28% of the U.S. commer-
cial landings. This amount is an 88% increase over
landings in 1988 and more than a five-fold in-
crease over the 1984—1988 five-year average.
Dutch Harbor-Unalaska, Alaska, was the leading
U.S. port in the quantity of commercial fish land-
ings. Alaska leads all states in both total volume
and total value of fish landings.

Dramatic and unexplained fluctuations have oc-
curred in the catch of groundfish and shellfish and
the stocks of marine mammals. There is consider-
able concern that walleye pollock population will
“crash” as others have in the past. Managing sus-
tainable yields requires further research.

The impact on the coastal economy of Alaska
and other northwestern U.S. states is magnified by
substantial capitalization in vessels and processing
plants and related income to a broad sector of the
economy. A sustainable, predictable fishery stock
is fundamental to the viability of this sector of the
U.S. economy. Research on this marine ecosystem
is essential for understanding and managing the
resources.

Global Change

High latitudes may experience the earliest un-
ambiguous onset of global warming from the
“greenhouse effect.” Global climate models sug-
gest that the amount of warming may be signifi-
cantly greater in northern high-latitude regions
than in lower latitudes, but the models do not
agree well on the relative amount of warming to
be expected at high latitudes.

Furthermore, there is growing evidence that the
polar regions play a key role in the physical pro-
cesses responsible for global climate fluctuations
and in some circumstances may be a prime agent
of such fluctuations. For example, North Atlantic
deep water formation may be affected by a deli-
cate balancing in the amount of fresh water that is

exported from the Arctic Basin and that flows from
the East Greenland Current into the region of deep
vertical convection in the North Atlantic. Heat flux
through the variable ice cover of the Arctic Ocean
may have a profound effect on the surface heat
budget and the global climate.

High-latitude warming may disturb the equilibri-
um of Arctic ice masses and hence global sea lev-
els. Such events are well preserved in the geologic
record, and polar regions are a natural repository of
information about past climatic fluctuations. Addi-
tional data may shed light on the causes and effects
of both catastrophic and evolutionary global
change. Arctic research applies to virtually every
science element in the U.S. Global Change Re-
search Program Priority Framework.

Social and Environmental [ssues

Arctic culture is part of, and highly dependent
on, terrestrial and marine ecosystems. Northern in-
digenous communities numbering over 100 in the
Alaskan Arctic, with a total population-of 50,000,
depend on hunting, trapping and fishing. Evidence
increases of exposure to contaminants from lower
latitudes. Samples of fish tissue and sediments thus
far do not show contamination levels as high as in
seriously contaminated urban areas in the lower
forty-eight states, but they are not as pristine as
might have been expected. Recent studies have
found that concentrations of carbon dioxide and
methane in Arctic haze layers are elevated with re-
spect to background levels. Concentrations of these
two gases are correlated, suggesting a common an-
thropogenic source (fossil fuel combustion) and
subsequent transport into the Arctic. Soot carbon
has been traced for thousands of kilometers across
the Arctic, where it remains suspended in a dry, sta-
ble atmosphere. Ozone depletion in the polar vortex
has enormous heaith implications to the people of
the Northern Hemisphere.

Opportunities for Arctic
Research in the 1990s

Remote Sensing

High-latitude satellite coverage and related data
processing will reach a new level of capability in
the 1990s. For example, gridded microwave bright-
ness temperatures from both the Nimbus and
DMSP satellites, providing low-resolution (50-km)
information on sea ice type and distribution, will be
available on CD-ROMs through the National Snow
and Ice Data Center (NSIDC).
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Other satellite data that will be available in the
1990s include ocean color from SeaWiFS (U.S.)
and ADEOS (Japan), surface topography from al-
timeters on ERS-1 (ESA) and TOPEX/Poseidon
(U.S. and France), and low-resolution sea ice type
and distribution from advanced microwave sound-
ing units on NOAA K, L and M satellites (U.S.).
High-resolution (30-m) synthetic aperture radar
(SAR) imagery from ERS-1, JERS-1 and
RADARSAT satellites (Europe, Japan and
Canada), providing ice motion as well as detailed
ice type and distribution, will be available from
the Alaska SAR Facility (ASF) beginning in 1991.
Use of the planned SAR satellites demonstrates
the important international dimension of the pro-
jected activities. Over the longer term, this capa-
bility may be sustained by sensors aboard the
planned Earth Observing System (EOS) space-
craft. The prospect of systematic, regional satellite
coverage makes major, basin-wide investigations
in the Arctic feasible for the first time.

In-situ Sensing

Air-ice—ocean sampling is now being revolu-
tionized by emerging new technologies. Precision
navigation from portable, low-power receivers
will soon be possible continuously from the satel-
lite-based Global Positioning System now being
deployed. A number of options for data telemetry
are evolving, including specialized communica-
tion micro-satellites, an ionospheric-path HF radio
frequency with digital packet switching, and a
ground-plane MF radio frequency over ice. Ad-
vances in low-power microprocessors and mass
storage media (optical disk, digital audio tape,
video tape) have provided a new generation of
programmable, high-capacity data loggers for field
experiments. Innovative sensors and signal pro-
cessing techniques based on acousfic and optical
propagation have opened up new dimensions in
probing the structure of the atmosphere, ice and
ocean. New materials and high-density energy
sources have spawned a new generation of remote
platforms such as buoys and autonomous undersea
vehicles. Instruments based on such new technol-
ogy will enable radically new adaptable and inter-
active observational strategies for process studies,
as well as provide the means for long-term, real-
time monitoring of primary variables at remote
sites.

Fisheries Management

Bering Sea stocks cannot be fished indiscrimi-
nately without irreversible changes in the popula-
tion structure and yield. Agreements between the
Presidents of the U.S. and the U.S.S.R. reflect the
heightened consciousness regarding the rich fish-

ery, wildlife, mineral and heritage resources of the
Bering Sea region.

Representatives of the State of Alaska have
called for a study of the Bering Sea aimed at un-
derstanding the fisheries dynamics and devising
appropriate management options. The Arctic Re-
search Commission has concurred with these con-
cerns and has recommended a multiagency study
of the Bering Sea as an ecosystem (U.S. Arctic
Research Commission 1991). The existence of
long-term fishery and climatic records for this re-
gion also helps in investigating fluctuations.
PICES (see Section 1.4) is beginning its interna-
tional activities.

Cultural Exchange
The June 1990 Bush—Gorbachev summit meet-
ing reached a historic agreement on the feasibility
of establishing a Soviet-United States Interna-
tional Park in the region of the Bering Strait. At
the signing ceremony, President Bush said,
“This park will preserve the unique natural, envi-
ronmental and cultural heritage of the Bering Sea
region of Alaska and Siberia. Just as a bridge of
land once joined our two continents, so let a
bridge of hope now reach across the water to join
our two peoples in this spirit of peaceful coopera-
tion.”
Planning for the International Park is proceeding
based on a reconnaissance study prepared by the
two nations in 1989 (Arctic Research of the United
States, Fall 1990, p. 13) and a series of joint meet-
ings and planning activities in 1990 and 1991.

Data

Common to all programs is the need for a data
management program within the Federal agencies.
An Arctic Environmental Data Directory (AEDD)
is currently under development. The National
Snow and Ice Data Center (NSIDC) in Boulder,
Colorado, has a long history of archiving cryo-
spheric data and has recently produced several
CD-ROM products of satellite and large experi-
ment data sets. Other national archives hold a vari-
ety of data sets. A plan to integrate data archiving
activities into an effective and coordinated activity
will be developed and implemented over several
years. A major Alaska-based bibliographic project
(Polar PAC) is producing and updating a CD-
ROM that includes listings of all Federal agencies’
Arctic reports. Both the data and bibliographic ac-
tivities will be a continuing effort to support the
U.S. participation in an international Arctic Moni-
toring and Assessment Program.

Budget Analysis

As indicated earlier (Section 1.2), Arctic re-
search budgets within most agencies are not de-




Estimated funds allocated to the integrated re-
search programs* for the interagency Arctic

programs (in millions of dollars).

Agency FY 1990 FY 1991 FY 1992

DOC/NOAA 6.9 9.9 (0.3) 121 (0.5
NASA 5.7 90 (9.0) 105 (10.5)
NSF 7.0 90 (1.5 110 (2.5
DOD 6.8 65 (0) 73 (42)
DOI 8.0 100 (20) 100 (2.0
EPA 0.5 05 (02) 13  (03)
DOE 2.3 19 (04 17 (04
USDA 17 18 (02 19 (02
Sl 0.6 07 (03) 07 (0.3)
DOT 0.3 1.9 (0 0.7 (0
DOS 0.06 006 (0)  0.06 (0)
Total 39.9 513 (139) 57.3 (209)

* Includes Western Arctic Ocean Circulation, Geodynamics,
Monitoring, Bering Land Bridge and Data. These funds are
contained in the line items presented in Appendix E. Estimates
for the global change contributions to the total budget in the FY
1991 and 1992 totals are shown in parentheses.

fined as discrete programs or on a regional basis.
The same is true for logistics support. The present
budget analysis for the integrated programs is sub-
ject to the same uncertainties, and it takes into ac-
count regional allocations within given programs
and the emerging global change programs appli-
cable to the Arctic.

The FY 1991 estimate of $51.3 million for the
four programs described in this report represents
approximately 42% of the total anticipated inter-
agency Arctic research and logistics budget. In-
cluded in this total is approximately $6.5 million
in FY 1991 (USCG, NOAA and NSF) for large lo-
gistics support (ship support) and for data and in-
formation. The FY 1992 estimate is $57.3 million.
Approximately 27% and 36% in FY 1991 and FY
1992, respectively, are estimated from global
change programs. Descriptions of individual and
multiagency activities are provided in the follow-
ing sections. To fully implement these interagency
programs, real growth, including the cost of logis-
tics, is required.
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2.1 Western Arctic Ocean
Circulation and
Productivity

Goal: To understand the processes control-
ling the physical and biogeochemical vari-
ability and the productivity of the marine
western Arctic and thus improve both short-
and long-term environmental forecasting ca-
pabilities.

Background

Both the physical and biological characteristics
of the Arctic marine environment are determined
by balances between local processes and exchang-
es with the Atlantic and Pacific oceans. Within the
western Arctic region, the Bering Sea, the North-
ern Bering/Chukchi Shelf and the Arctic Ocean
(extending from the shelf approximately to the
Lomonosov Ridge) are three coupled yet distinct
physical and biogeochemical regimes.

The Pacific source waters for the western Arctic
are derived from flow through the Bering Sea, a
large portion being nutrient-rich waters that upwell
onto the shelf. Upwelling is particularly effective
in the northwestern Bering Sea, where it fuels re-
markably high biological productivity over the
shelf, extending northward to Bering Strait. In con-
trast, the waters of lower salinity transiting the
Bering Shelf farther eastward carry reduced nutri-
ents with correspondingly lower productivity.

From the northern Bering Sea, the Pacific wa-
ters continue through Bering Strait into the Chuk-
chi Sea, where, aided by nutrients recycled in win-
ter, they support another extremely productive eco-
system. The carbon production in this region may
supply 50% of the respiration demands within the
Arctic Basin. Hence, the variability in production
and the fate of the carbon are important inputs for
calculating the oceanic carbon budget as it pertains
to global change. Both the western inflow and the
fresher waters entering through eastern Bering
Strait are significantly altered in the Chukchi Sea
by mixing and by interaction with the atmosphere,
the ice cover and the sea floor as they circulate on
the shelf. Modified but distinct Pacific waters
eventually drain off the Chukchi Shelf into the
deep Arctic Ocean. Within the Arctic Ocean the
modified Pacific waters spread throughout the Ca-
nadian Basin, where they form a distinct layer be-
tween the surface ice cover and the warmer water
below derived from the Atlantic inflow in the east-
ern Arctic. In this way the Pacific inflow insulates

the enormous sea ice canopy of the western Arctic
from melting and at the same time fertilizes the
upper ocean with nutrients originally upwelled
across the Bering slope. The stability of this sys-
tem is critical in maintaining the Arctic climate.
There are very few long-term current records for
the Arctic Ocean and no hydrographic transects
from which to understand the large-scale circula-
tion or water column structure.

Freezing and melting of sea ice in the Bering
Sea and on the Arctic Ocean shelves are critical in
the process of water mass formation and biologi-
cal productivity. Ice mechanics also plays a direct
role in the transport of energy between the atmo-
sphere and the ocean. Seasonal and interannual
variability is extremely large in this system, much
of it associated with wind. This region could be
critical for future U.S. activity in offshore oil ex-
ploration and production. Our ability to proceed
with these commercial activities is seriously con-
strained by the lack of sufficiently accurate fore-
casts of weather and the strength and movement of
the pack ice.

Improving both short- and long-term environ-
mental forecasting capabilities for the western
Arctic requires understanding of the role of atmo-
spheric forcing, ice dynamics and the Pacific in-
flow. What controls the ocean transport and path-
ways from the deep Bering Sea onto the shelves?
What are the principal patterns and scales of the
shelf circulation? How does this circulation con-
trol production? What are the principal interac-
tions between the variable ice cover and the shelf
waters? How are the chemical and biological
properties of the northward-moving waters redis-
tributed? How are these waters modified in cross-
ing the vast Arctic shelves? What controls the
transport of the shelf-modified waters into the
Arctic Ocean and their subsequent spreading?
Recommendations contained in Arctic System Sci-
ence: Ocean—Atmosphere-Ice Interactions (Joint
Oceanographic Institutions Inc., 1990) and Priori-
ties in Arctic Marine Science (National Research
Council, 1988) will be considered in implement-
ing the program.

Objectives

* Define the principal pathways, rates and vari-
ability of Pacific waters through the western
Arctic and the dynamics governing the flow;

* Define the distribution of discrete stocks of
important fish, shellfish and marine mam-
mals, and the relationship of these distribu-
tions to physical, chemical and biological fac-
tors;
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* Determine biological production rates and dy-
namics on the shelves of the western Arctic
and assess their susceptibility to change;

* Relate sea ice dynamics to atmospheric forcing
and determine the consequences for ocean cir-
culation and biological production;

* Develop an accurate, high-resolution sea ice
forecasting system with defined limits of pre-
dictability;

* Quantify the relative magnitude and sensitivity
of fluxes contributing to the surface heat bud-
get;

« Define the mechanisms and time scales of
principal biogeochemical cycles in the western
Arctic; and

¢ Determine the transfer of energy between tro-
phic levels and the sequestration or loss of car-
bon from the shelf system.

2 it

Implementation

Implementation will proceed in phases de-
signed to build data bases and modeling capabili-
ties sufficient to guide the formulation and testing
of hypotheses:

Phase I: Reconnaissance site surveys, synthesis
of historical data bases, initial model development,
interagency and international linkages for collabo-
rative efforts.

Phase II: Multidisciplinary field experiments
and process studies with interagency and interna-
tional collaboration, data assimilation into high-
resolution predictive models and long-term obser-
vational systems.

Most agencies are prepared to implement a lim-
ited Phase I effort with existing resources; several

Summary of existing and planned contributions to the Western Arctic Ocean Circulation and Productivity program.

Bering Sea

Chukchi Sea

Arctic Ocean

Atmospheric forcing

Sea ice processes

Ocean circulation
water mass structure

Nutrient distribution

Pollutant transport

Carbon cycling

Primary, secondary
production

Fish, mammal
dynamics

S Pineny
application
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Interannuai variability (NOAA, NSF)

] ]

Lead forcing (ONR, NOAA)

Interannual variability NOAA, NSF)

| Seasonal variability (NOAA,NSF)

Large-scale surface fluxes (NASA, ONR)
Lead fluxes and formation
processes (ONR, NOAA)

Seasonal surveys (NOAA, NSF, MMS, USSR,
Canada, Japan)

Point monitoring (NOAA, ONR, NSF, Canada)
Basi ion (NOAA, ONR, Canada)

Data synthesis (NSF)

Seasonal s s (NSF, MMS, NOAA)

l

Seasonal surface trajectories (MMS) ]

l

Data synthesis (NSF)

., . Neritic, benthic processes (NSF)

Sequestration, export mechanisms (NOAA, NSF)

Seasonal surveys (NSFY
| Polynya processes (NSF, NOAA) ]
Historical stock analysis (NOAA/NMFS)
Pollock recruitment and larvae
L transport (NOAA/NMFS) |
Marine mammal dynamics
(NOAA, FWS/MMS)
| _Polar bear ecology (FWS/MMS) |
RNA probe (NOAA) |

Autonomous underwater vehicles and oceanographic sampling network (ONR)
Buoy systems (ONR)
Passive microwave, SAR algorithms (NASA)
SEAWIFS color sensor (NASA)




studies were initiated in FY 1990. Phase II repre-
sents a significant enhancement with a higher
level of coordination. Programs listed under “Fu-
ture Cooperative Program Elements” have been
identified as critical needs that require additional
funding for implementation.

Appendix B contains descriptions of specific
existing, planned and future cooperative interagen-
cy program elements. Activities in Sections 3.1.1,
3.1.2 and 3.3.2 detail specific agency and multi-
agency plans that contribute to this integrated pro-
gram. The diagram on p. 20 is a summary of the
overall program.

Future Cooperative
Program Elements

Bering Sea

« Expansion of field surveys sufficient to define
the spatial and temporal variability in circula-
tion;

« Regional climatology to determine the princi-
pal atmospheric and oceanographic forcing of
the variable circulation in the Bering Sea;

» Primary and secondary production and its re-
lationship to sea ice dynamics;

« Processes controlling the transfer of energy
between trophic levels and the sequestration
or export of carbon from the Bering Shelf;

« Coupled modeling of physical dynamics and
ecosystem interactions.

Northern Bering/Chukchi Shelf

« Shelf-basin exchange, including plume dy-
namics, export of carbon and nutrients ;

* Expansion of biological sampling and mea-
surements of primary production to define
spatial and temporal variability and off-shelf
components;

*» Monitoring of ice thickness and ice deforma-
tion;

* Process studies of ice thermodynamics;

+ Integration of SAR data into regional ice
models;

+ Higher-trophic-level dynamics.

Arctic Ocean

* Proposed coordinated transpolar expedition in
the summer of 1993 with a U.S. Coast Guard
icebreaker and the Canadian icebreaker Louis
St. Laurent to obtain oceanographic and geo-
physical sections across the Arctic Ocean;

* Process studies of circulation dynamics on the
continental slope;

+ Continuous ocean and ice monitoring for spa-
tial and temporal variability in ice thickness,
upper ocean structure, circulation and water
column sediment flux;

« Determination of the implications of Leads
process studies for the western Arctic (on a
regional scale), particularly the consequences
for mixed-layer, atmospheric circulation;

* Coupled air-ice—ocean circulation modeling
to look at coupling between higher and lower
latitudes.

Under the integrated program, agencies will co-
ordinate announcements of research opportunities
and will align current research with the goals of
the interagency effort. An interagency science
steering committee will assure the continuity and
integrity of the overall program.
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2.2 Geodynamics of
the Arctic Basin and
Its Margins

Goal: To determine the climatic, paleo-
oceanographic and tectonic evolution of the
Arctic region and their effects on global cli-
mate, the biosphere and the dynamics of
world oceans and atmosphere.

Background

The origin of the Arctic Basin is linked to the
evolution of adjacent ocean basins and continents.
Understanding past and present plate movements
in the Arctic is necessary before a complete model
of plate motions and paleogeography in the North-
ern Hemisphere can be constructed. The Cenozoic
tectonic history (the past 67 million years) of the
Eurasian Basin is relatively well known, since the
Eurasian Plate and the North American Plate have
been studied extensively to the south. The basin .
also contains a well-documented and decipherable
magnetic lineation history. Little is known about
much of the rest of the Arctic Ocean margin sys-
tem. The evolution of the Amerasian Basin is a
major unresolved problem. Rotation of the Arctic-
Alaska Plate away from the Canadian NWT dur-
ing the Cretaceous (prior to 65 million years ago)
is consistent with geology of the Canadian Arctic
Islands and Alaska. However, interrelationships
with the Markarov Basin are unknown.

One of the major unsolved questions in earth
sciences is the paleo-oceanographic and paleocli-
matic evolution of the north polar deep-sea basins.
Identification of greenhouse warming within his-
torical records requires quantifying the magni-
tudes, frequencies and rates of natural climate
change. Of hundreds of samples collected in the
Arctic Ocean, only four contain sediments that
predate the onset of cold climatic conditions. The
oldest black muds (about 80 million years old—
Campanian age) and siliceous oozes (about 67
million years old—uppermost Cretaceous and ear-
liest Paleocene) indicate that at least part of the
Arctic Ocean was a relatively warm, productive,
deep-sea basin prior to 40 million years ago. Three
recent cores by the USGS may also record Creta-
ceous sediments. All other sediment cores from
the Arctic Basin contain younger sediment, depos-
ited in a cold, at least partially ice-covered, deep-
sea regime. The record documents periods when
iceberg-transported, terrigenous sediment was de-
posited on the basin floor. There are no marine

data from 5 to 40 million years ago when the Arc-
tic climate cooled, and thus no information is
available to decipher the forcing functions or time
of onset of glacial conditions. Today, dense, cold,
Arctic surface waters sink and flow southward,
filling the deep basins of the Atlantic and Pacific
oceans. This circulation in the past may have been
substantially different, with consequent climatic
implications. The Alpha and Lomonosov ridges in
the past were a greater barrier to circulation than
at present; their rates of subsidence are unknown.
Understanding the history of the ridges and the ba-
sins is critical for reconstructing past climate.
Sixty-five million years ago (late Cretaceous), Al-
pha Ridge may have been a voicanic oceanic pla-
teau. Lomonosov Ridge is probably-a sliver of the
Barents Sea margin. The geodynamic forces re-
sponsible for the origin of the Alpha and Lomono-
sov slides are unknown.

Twenty-five percent of the Nation’s production
of hydrocarbons comes from the Alaskan coastal
plain, and 20% of reserves are estimated to be
within the continental margin. Understanding the
geologic history and structure of the Arctic margin
is necessary for further development and manage-
ment of these nonrenewable resources. In perma-
frost regions in the Northern Hemisphere, both on-
shore and offshore, considerable quantities of
methane in the form of a hydrate are contained
within and beneath the permafrost layer. Because
global climate warming is postulated to be magni-
fied in the Arctic, accelerated thawing of perma-
frost may occur, possibly releasing methane into
the atmosphere. Continental shelves are poten-
tially rich in gas from suspected frozen methane
(clathrate) deposits.

Unlike temperate regions, where water is the
only medium of energy exchange with the sea
floor, the Arctic continental margin is a unique en-
vironmental domain involving not only the water
column but also the interaction of two solids, ice
and the sea floor. The surfaces of these solids are
variable in form, both temporally and spatially,
and the dynamics of their interaction resulits in
ever-changing conditions. Erosion rates are ex-
tremely high along the low-lying Arctic coastlines,
where sea ice and permafrost are common. Spe-
cific questions about where to build causeways,
man-made islands and other structures can only be
answered after basic process information is col-
lected and interpreted. Knowledge of erosion and
sediment transport in the Arctic is essential for in-
telligently managing the coastal region.

The tectonic and paleoclimatic history of the
Arctic Ocean margin system needs to be addressed
at a minimum of six time ranges:

» The last few hundred years: How precisely do
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the sediments record the history of the Little
Ice Age and the influence of man on the glo-
bal system?

* 12,000-18,000 years ago: What changes oc-
curred at the end of the Pleistocene that trig-
gered the decay of the major ice sheets?

¢ 125,000 years ago: What were the conditions
during the last major interglacial period?

* The last 2 million years: What is the timing,
magnitude and periodicity of high-amplitude,
late-Cenozoic climate oscillations and result-
ant ice sheets, both continental and marine?

» About 25 million years ago: What conditions
triggered the initial Arctic climatic cooling,
the formation of sea-ice cover and the earliest
glaciations?

» About 67-85 million years ago: What was the

climate at the end of the Cretaceous? How can -

we characterize the preglacial Arctic deep-sea
paleoenvironment?

A general question that can be asked for each
time range is: What were the paleo-oceanographic
and paleontologic (both faunal and floral) respons-
es to climate change, warm—cold oscillations and
changes in the depth and width of ocean corridors
linking the Arctic with the global ocean?

Objectives

* Determine the tectonic and geologic history
of major structural elements of the Arctic
Ocean margin system;

e Determine the climatic and paleo-oceano-
graphic evolution and their effects on global
climate;

» Understand coastal processes unique to high-
latitude shelves;

« Estimate the volume of methahe in permafrost
regions and how rapidly it would be released
by various degrees of warming; and

« Establish the tectonics and sea level oscilla-
tions of the Bering land bridge in order to un-
derstand the fauna and flora migrations.

Implementation

Implementation is designed to take advantage
of planned and proposed international programs,
including those of the International Arctic Science
Committee and the Arctic Ocean Sciences Board.
The initial activities are primarily exploratory.

Multi-year programs involve major additional op-
erational support. Sections 3.1.3 and 3.3.2 present
specific agency and multiagency plans that con-
tribute to this integrated program.

Future Cooperative
Program Elements

Joint U.S./Canadian Traverse of
the Arctic Basin

The geologic component will include a geo-
physical transect of the Chukchi borderland to ob-
tain seismic refraction and reflection data to define
Arctic continental margins. A super corer and gat-
tling gun drill may be used to sample the geologic
structure and obtain paleo-oceanographic data.

Northern Magnetic and Gravity Surveys

Detailed aeromagnetic and aerogravity surveys
of the Amerasian Basin and continental margins
will be required and will provide the basis for a se-
ries of up to twelve geophysical and sampling
transects. It is anticipated that the Geological Sur-
vey of Canada will participate in NORMAGS.

Arctic Gateway Drilling

The Ocean Drilling Program is based on paleo-
oceanographic and tectonic objectives and recom-
mendations of thematic panels and will consider
Arctic drilling sites.

Nansen Centennial Arctic Program
(NCAP)

Norwegian scientists plan to commemorate the
Nansen “Fram” drift of 1883—1886 with a freeze-
in of an ice-strengthened vessel for a two-year
drift, probably starting in the Laptev Sea. The geo-
logical objectives are to elucidate the structure and
evolution of the Arctic continental margins; the
structure and evolution of the marginal plateaus
and the Lomonosov Ridge; the structure of the
lithosphere and the junction of the Arctic Mid-
Ocean Ridge and the Laptev Sea margin; the pre-
glacial Arctic Ocean; the timing and characteris-
tics of initial climatic cooling and glaciation; the
timing, magnitude and periodicity of high-ampli-
tude late-Cenozoic oscillations, with emphasis on
the late interglacial-glacial cycle; the development
of deep circulation adaptations of marine biota to a
cold hydrosphere; and sediment flux and carbon
cycling in the Arctic Basin.
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2.3 Arctic Monitoring

Goal: Building on existing sites and data
bases, to participate in a coordinated interna-
tional network of long-term atmospheric,
terrestrial and oceanographic monitoring sta-
tions and to facilitate analysis, storage and
dissemination of acquired data.

Background

Public, scientific and intergovernmental con-
cerns for the well-being and protection of the Arc-
tic are increasing. It is often difficult to distinguish
between changes in the environment due to hu-
man-induced activities and those resulting from
natural variability. Furthermore, the Arctic is be-
ing exposed to increasing inputs or effects of con-
taminants from lower latitudes due to atmospheric,
marine and riverine transport. The spatial and tem-
poral variability of contaminants, their fates and
effects, and the overall status and trends in the
quality of the Arctic environment and the condi-
tion of the biota are generally not well known.

Within the last ten years the governments of the
circumpolar states have become increasingly
aware of the need, and their responsibility, to com-
bat these threats to the Arctic ecosystem. The June
1990 Bush—Gorbacheyv joint statement on the envi-
ronment emphasized the importance of coordina-
tion of global atmospheric, terrestrial and ocean
monitoring systems.

As indicated in Section 1.4, the Arctic Environ-
ment Protection Strategy includes an international
Arctic Monitoring and Assessment Program
(AMAP), whose primary objective is to measure
the levels of anthropogenic pollutants and assess
their effects in relevant components of the envi-
ronment, focusing on pertinent organic contami-
nants and selected heavy metals and radionuclides.

The U.S. agencies, in accord with national and
international programs and agreements, propose to
develop their contribution to this international
Arctic Monitoring and Assessment Program. The
U.S. activities include monitoring chemical, bio-
logical and physical conditions and conducting en-
vironmental process research. Included are assess-
ments of the nature and degree of contamination,
the effects of contamination and other forms of
human disturbance on the biota and ecosystems,
and variations of physical parameters of the envi-
ronment. Monitoring the physical parameters of
the environment or the cryosphere (sea ice, perma-
frost, snow cover, glaciers etc.) is identified and
also is being addressed in more detail in the U.S.
Global Change Research Program.

Monitoring and related research in the Arctic is

important for:

* Establishing a quantitative baseline against
which natural variability and future changes
can be evaluated;

* Detecting food chain contamination in eco-
systems and humans;

* Detecting early signals of biological and
physical changes in the environment;

* Determining sources and persistence of natu-
ral and anthropogenic contaminants;

* Determining sources and effects of natural
and anthropogenic disturbances;

* Serving as a basis for management, mitigation
and preservation of biodiversity (flora, fauna
and habitats); and ;

+ Developing more accurate predictive models
of Arctic variables and establishing the infor-
mation to initiate these models.

Deficiencies in existing national and interna-

tional Arctic programs include:

* The minimal amount of baseline data from
which to establish trends;

* The lack of a comprehensive network of envi-
ronmentally appropriate sites;

* The lack of standardized strategies and proto-
cols for gathering data across existing sites;

» The lack of a long-term commitment to coor-
dinated, interagency observational programs;

* The lack of systematic storage, access and
analyses of Arctic environmental data; and

» The lack of adequate international coordina-
tion.

The goals and objectives for program design

and data management are to:

* Design a national and cooperative internation-
al sampling network and protocols, and pro-
vide for intercalibration of instruments and
methods;

* Extend baseline measurements at selected
U.S. sites and along transects (CMDL, LTER,
NADP, parks and refuges, ALERT sites);

* Provide international harmonization of stan-
dards for measuring key poilutants and eco-
system health;

+ Conduct satellite-based atmospheric observa-
tions and marine expeditions and cruises to
document transport processes and rates of
change;

* Develop habitat indices and inventories of
species, populations and communities for as-
sessing impacts and monitoring change;

+ Conduct research on the fate and effects of
chemical contaminants;

* Further develop centers for the international
storage, exchanges and analyses of environ-
mental data; and
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Existing chemical, ecological and cryospheric research- and monitoring-
related activities within agencies.

Atmosphere
Climate
Chemical

Oceans
Physical
Ice

Chemical
Biological
Geological

Terrestrial Environments
Freshwater

Land
Snow/Glaciers/Permafrost

Social
Socioeconomic
Cultural

DOC/NOAA
DOC/NOAA, DOE, DOI/NPS, EPA, NASA, NSF

DOC/NOAA. DOD/ONR. DOI/MMS, NSF

DOC/NOAA, DOD/ONR. DOL/USGS, DOT/USCG, NASA,
NSF

DOC/NOAA, DOI/MMS, NSF

DOC/NOAA, DO/MMS/FWS, NSF

DOI/USGS, NSF

DOC/NOAA, DOI/FWS/USGS/NPS, EPA, NSF, USDA/FS/
SCs

DOI/BLM/NPS/FWS/USGS, NSF, EPA, DOE, USDA/FS
DOD/CRREL, DOI/USGS/NPS, NASA, NSF. USDA/FS/SCS

DOC/NOAA, DOI/MMS/BIA
DOI/BIA/NPS/MMS, NOAA, NSF, SI
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« Identify data sets for input to the Arctic Envi-
ronmental Data Directory (AEDD) and the
Arctic Data Interactive (ADI) CD-ROM.

Implementation

The U.S monitoring activities will be conduct-
ed, in part, on a network of long-term terrestrial
and oceanographic stations generally situated
along transects and environmental gradients. One
component, the Arctic Long-term Environmental
Research Transects (ALERT), will consist of mon-
itoring, assessment and research activities on phys-
ical, chemical and biological properties and pro-
cesses. ALERT sites will be coordinated with cir-
cumpolar sites and other major U.S. and interna-
tional programs (LTER, NADP, IGBP, UNESCO-
MARB, IHP etc.) and expeditionary programs such
as AGASP and routine satellite and oceans moni-
toring programs. Workshops are planned to design
the sampling and monitoring approaches. EPA pro-
poses to convene an international symposium on
research and sampling designs to assess the status
of, and changes in, the Arctic environment. These
activities will be coordinated with AMAP, IASC
and other international programs that have provi-
sions for long-term monitoring (IGBP, MAB etc.).
Essentially all mission research components pre-
sented in Section 3 of this Plan contain monitoring
activities as illustrated below. See Appendix B for
further details.

Future Cooperative ) .
Program Elements

» Design a monitoring program as part of an in-
ternational Arctic Monitoring and Assessment
Program, expand the AEDD and participate in
workshops and symposia;

Further develop appropriate methodologies for
assessing the extent and magnitude of pollu-
tion in Arctic ecosystems caused by airborne
contaminants; lichens, mosses, lacustrine sedi-
ments and snow will be sampled using a quan-
titative spatial sampling design (EPA);

Under an expanded Arctic Studies Center, re-
new the Smithsonian Institution’s basic sys-
tematic, evolutionary and ecological research
on the Arctic biota in several key areas: inven-
tory of the plant and animal species in both the
terrestrial and marine environments, distribu-
tion and ecology of species, systematics and
evolution of Arctic taxa, life history and envi-
ronmental adaptation, and questions relating to
the conservation of biodiversity (SI).

Develop plans for upgrades to the ASF to ac-
commodate SAR data from the Canadian Ra-
darsat, which would offer the first opportunity
to obtain weekly synoptic SAR coverage of
the entire Arctic ice-covered oceans; together
with other satellite and in-situ data, such ob-
servations would enable estimates of energy
fluxes between the ocean and atmosphere at
high latitudes (NASA);

Develop a quantitative classification system
for snow covers based on a broad range of
physical properties (DOD/CRREL);

Establish an Arctic data office to control data
quality, promote data exchange, and link data
and information; establish a real-time coastal
ocean monitoring and analysis capability in the
Arctic within NOAA'’s Coastal Ocean Pro-
gram. Develop and distribute data on coastal
oceanography and fisheries in a CD-ROM,
based on a compilation of Beaufort Sea studies
(DOC/NOAA);

Conduct cooperative long-term ecosystem
monitoring along two transects: a circumpolar
transect in the boreal and Arctic climatic
zones, and a Pacific transect from Alaska to
Tierra del Fuego; monitor total carbon loading,
vegetation vigor and health, employing re-
search tools such as GIS/remote sensing mod-
eling and dendrochronological techniques
(USDA/FS); :

As part of the Northwest Alaska Biogeograph-
ic Area global change program, centered on
the MAB-designated Noatak National Pre-
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. serve, establish a monitoring and research
program that contributes plant, animal and en-
vironmental data to the circumpolar long-term
monitoring program, including Soviet Arctic
preserves (DOI/NPS);

* Undertake a five-year program on contami-

‘ nants in Arctic fish and wildlife to sample tis-
sues and to establish baseline levels for deter-
mining seasonal, annual and individual varia-
tions, identifying species or groups of species
as contaminant sinks, determining their poten-
tial vulnerability to contaminant effects, and
identifying the relationship of contaminants to
patterns of habitat use and movement known
from ongoing satellite telemetry and molecu-
lar stock identification studies (DOI/FWS);

* Monitor the effects of subsistence usage on
populations and the effects of subsistence on

regional ecology (DOI/BLM/NPS);

* Conduct studies related to global climate
change (DOI/BLM/NPS);

* Enhance regional glacier monitoring through
the establishment of north—south and east—
west transects of “benchmark’ maritime and
continental glacier basins in North America
and further develop sea ice, snow, hydrologic,
permaffost and trace gas monitoring programs
under the Global Climate Change Program
(DOI/GS/NPS); and

* Develop a network of comparative research
sites to determine the impacts on tundra eco-
systems disturbed 5 years to several decades
ago to better predict temporary or long-lasting
changes in moisture, permafrost, vegetation
and microbial populations, gas flux and soil
composition (DOE/ER).
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2.4 Bering Land Bridge
Program

Goal: To promote the understanding of the
common heritage of Beringia and improve
our knowledge of human adaptation and the
paleo-environments of the region during and
since the last glaciation.

Background

The ecologically rich Beringian region has
long been seen as the birthplace of New World
Arctic cultures and the center from which these
cultures spread into other regions of the New
World and nearby Asia. Geographically the region
is crucial to any understanding of North Pacific
and Arctic prehistory. This region saw the first mi-
grations of humans into the New World, has been
a center of Eskimo development, and has been an
important conduit for Asian—American cultural
exchanges for at least the past 15,000 years. The
long history of human occupation of the Beringian
region provides an unparalleled record of human
adaptation to changing climatic, environmental
and sociocultural conditions. Today the ecologi-
cally diverse and resource-rich Beringian region is
home to numerous native groups, whose participa-
tion in political and economic development is es-
sential. Archaeological excavations in the Bering
region provide long-term data on faunal changes
in both marine and terrestrial mammals, as well as
changes in invertebrates, plants and soil chemistry.
Coastal settlements correlate with changes in sea
level and reflect the influences of these changes on
local and regional animal and plant populations.
Pollen and macrofossil samples from cores and
stratigraphy from settlements and sediments can
be closely correlated with human activities and en-
vironmental change. These data can provide the
time depth necessary to construct predictive and
testable models of relevance to all aspects of glo-
bal change research.

The Bering region provides exceptional con-
ditions for research cooperation in the Arctic. Re-
cent political and scientific developments provide
research opportunities that have not existed for
more than half a century. This program proposes
multiagency research with a strong interdiscipli-
nary and international focus. Among the most im-
portant research topics that can be addressed in the
Bering region are the peopling of the New World,

adaptations and the dynamics of Arctic social and
cultural change, the paleoecology of the region,
and contemporary cultural, social, psychological
and heaith issues.

In 1989 a joint Soviet-~American planning
team proposed the creation of a Beringian Heri-
tage International Park and outlined a strategy for
its creation. The principal goals would be to pro-
mote scientific cooperation, preserve natural and
cultural sites, and provide opportunities for coor-
dinating resources.

The proposed Beringian Heritage International
Park offers a concrete focus for interagency and
international social and natural sciences research
coordination and implementation in the Arctic
(Arctic Research of the United States, Fall 1990,
p. 13).

The social sciences (archeology, anthropology
etc.) provide the core of this integrated initiative,
which involves collaboration with natural scienc-
es, including paleoecology, geology and biology.
The research program provides both time depth
and a multidisciplinary analysis of human adapta-
tion in the Arctic. Knowledge will be gained about
circumarctic cultural development, past and pres-
ent, and models formulated for human-ecosystem
dynamics and demographic change.

Cultural resource management is a mission of
numerous Federal agencies. In this regard the De-
partment of the Interior (particularly the National
Park Service, the Bureau of Land Management
and the Bureau of Indian Affairs), the Smithsonian
Institution and the National Science Foundation
are important partners in research and surveys
having to do with prehistoric and historic sites as
well as indigenous cultures of today. Cooperative
scientific investigations on Federal lands must be
undertaken to accurately document and manage
cultural resources. Without accurate documenta-
tion, preservation policies cannot be properly as-
sessed. The same is true regarding modem indige-
nous socioeconomics and health concemns, and
collaboration with the Department of Health and
Human Services and its Indian Health Service,
NOAA’s Sea Grant Program, local governments,
and Native councils and organizations in Alaska.

The program is presented at two levels: the
overall Bering Land Bridge region and the specific
proposed Beringian Heritage International Park.
Related recommendations contained in the report

~ Science in Northwest Alaska: Research Needs and

Opportunities on Federally Protected Lands
(D.M. Hopkins et al. 1990) will be considered in
implementing this program. '
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Goals and Objectives
Goals

* Increase baseline documentation of Beringian
cultures and archeological sites in relation to
sea level change;

* Increase baseline information on the ethnogra-
phy, linguistics and history of Beringian peo-
ples and cultures;

e Document human responses and adaptation to
changing climatic, environmental and socio-
cultural conditions; and

» Reconstruct paleoenvironments and distribu-
tions of flora and fauna in Beringia.

Objectives

« Conduct geological and archeological surveys
of coastal regions to establish relationships be-
tween prehistoric settlements and sea levels;

» Monitor the effects of coastal erosion on pre-
historic and historic sites in the Beringian re-
gion;

» Conduct paleoecological studies (e.g. palynol-
ogy, paleontology, geology) of coastal regions
and correlate the results with archeological
data;

« Conduct ethnographic, linguistic and oral his-
tory surveys to determine key research prob-
lems and areas;

* Conduct socioeconomic and cultural studies to
minimize the disruption caused by develop-
ment; and

« Establish resource profiles of coastal regions.

Goals and Objectives of the Proposed Ber-

ingian Heritage International Park

» Promote the understanding of the common
heritage of Beringia;

« Preserve and protect for research a portion of
the 1000-mile-wide land link that intermittent-
ly connected Asia and North America between
14,000 and 25,000 years ago;

« Establish joint programs for the benefit of the
international park and the preservation of the
Beringian heritage;

» Establish a joint center (or centers) to work on
projects relevant to resources of the common
heritage and to provide scientific support for
the international park; and

« Act as a catalyst for research efforts by en-
couraging international and interdisciplinary
research.

Implementation

This focused social and natural sciences initia-

tive will be undertaken within the framework of
interagency cooperation. Using coopcr'ative agree-
ments, an interagency working group composed of
representatives from Alaska- and Washington,
D.C.-based agencies will develop and implement
existing and required new programs as described
below. Programs under the U.S.-U.S.S.R. Agree-
ment on Cooperation in the Field of Environmen-
tal Protection will be utilized to facilitate the inter-
national aspects of the bilateral research (Working
Groups IV, V, VIII, X, XI).

Missions and research specialties unique to in-
dividual agencies are to be combined into a coor-
dinated plan. Each agency will support specific ac-
tivities: NPS through contract and in-house studies
on park lands; NSF through peer-reviewed pro-
jects; and the Smithsonian Institution through in-
house programs and academic collaborators. Coor-
dination on Federal lands will be through the land
managers (NPS, BLM, FWS etc.). These activities
will be coordinated with nongovernmental pro-
grams of the National Audubon Society, The Na-
ture Conservancy and others. Logistics in Alaska
will be coordinated with the National Park Service
and cooperating agencies. Sections 3.3.2 and 3.5.1
and Appendix B detail specific agency and multia-
gency plans that contribute to this integrated pro-
gram.

Existing and Planned Agency
Contributions

Agencies and academic collaborators will use
1991 to coordinate ongoing activities and plan
specific scientific investigations on both sides of
the Bering Sea. The opening of the Smithsonian’s
Crossroads of the Continents exhibit in Alaska in
April 1991 and associated visits of Soviet scholars
has provided a focus for such activities. Quaterna-
ry scientists having active research programs in
the Far East and Alaska are meeting in Alaska in
1991 to reexamine existing hypotheses and evi-
dence of the paleoecology of Beringia and to plan
future activities. '

Joint U.S.-Soviet meetings were held during
1991 in Moscow, Leningrad, Denver and Alaska
to discuss more specific program details and steps
required to formally establish the proposed inter-
national park. Additional exchange visits are un-
derway, and a joint seminar is planned for August
1991 in Provideniya. A status report on progress
and future plans of the international park is in
preparation.

A series of joint U.S.-U.S.S.R. field programs
in Chukotka, the Heritage Park and northwest
Alaska will be carried out over a three-year peri-




od. U.S. participation will be planned by the inter-
agency working group and will include major re-
search themes on environmental archaeology, glo-
bal change, and sociocultural and ethnohistorical
research. The summer of 1991 will be the start-up
for the U.S. research program in the existing Ber-
ing Land Bridge National Preserve. A series of
projects identified by the NPS in collaboration
with the research community will be initiated. Ma-
jor conferences and publications will be undertak-
en to disseminate information on research resulits
and ongoing programs. A series of symposia are
planned for 1992.

Funding will be required to strengthen Federal
programs relating to Arctic cultural-historical
baseline studies in archaeology, geology, anthro-
pology, oral history and subsistence. Data base de-
velopment and coordination within Alaska and be-
tween U.S. and Soviet programs are important
parts of the research and will greatly enhance the
use of existing research knowledge and data. Spe-

cifically needed are:

+ Compilation and coordination of cultural and
natural resource data for the Bering region in
the US.and US.SR;

* Archaeological, ethnographic and ethnohistor-
ical investigations; exhibitions and education-
al programs; mapping in connection with geo-
morphic, paleoecological and archaeological
surveys; and documentation of the people,
wildlife, flora and landscape of Beringia;

» Scientific workshops in conjunction with the
planned research centers and infrastructure
development;

+ Continued research relating to the peopling of
the New World;

* Documentation of northern maritime cultural
adaptations; and

*» Academic research grants for disciplinary and
multidisciplinary Bering projects relating to
global change, stratigraphy, paleoecology and
human adaptation.
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2.5 Arctic Data and
Information

Goal: To facilitate Arctic research by identi-
fying and developing methods to improve
the aquisition, storage and dissemination of
Arctic data and information.

Two major activities are underway: develop-
ment of the Arctic Environmental Data Directory
(AEDD) and its associated Arctic Data Interactive
system (ADI); and the Arctic Bibliographic Infor-
mation Network. The IARPC requested that funds
be made available from each agency to support the
AEDD and ADI at the U.S. Geological Survey.
Seven agencies are currently contributing direct
funds to this effort.

Arctic Data

The area of Arctic data has been active in re-
cent years, and there have been several significant
interagency accomplishments.

The Arctic Environmental Data Directory, de-
veloped by the USGS with assistance from all
agencies, now contains over 350 references to
Arctic data bases maintained by government, aca-
demic and other organizations in the United States
(including Alaska state and local governments),
Canada, the Soviet Union, Finland, Norway and
Iceland. Coverage is being extended to include the
social sciences.

The Council on Northern Resources Informa-
tion Management (CONRIM) established an
AEDD Subcommittee in Alaska to jdentify addi-
tional data entries from state and local government
agencies, Alaska-based Federal agencies and other
Alaska-based organizations.

The AEDD Working Group coordinated its ac-
tivities with the Interagency Working Group
(IWG) on Data Management for Global Change,
the Polar Research Board and the Arctic informa-
tion sciences community. The IWG sponsored de-
velopment of the Arctic Data Interactive (ADI)
prototype CD-ROM to package and distribute the
AEDD, together with selected data sets, scientific
reports and bibliographic information. The first
CD-ROM containing the AEDD and examples of
specific Arctic data sets, which can run on both
Macintosh and IBM-PC compatible desktop com-
puters, was issued in the spring of 1991. The
USGS was the lead agency for this project.

DOE has developed a user-friendly, menu-driv-

en data base containing fossil-energy-related in=
formation on the Arctic (the Arctic and Offshore
Research Information System, or AORIS). It con-
sists of a directory of 85 data bases containing
Arctic fossil-energy-related information; over
8000 references and abstracts on fossil-energy-re-
lated research; and scientific and engineering in-
formation containing over 800 data sets on sea ice
characteristics. AORIS is available to the public
through DOE’s Morgantown Energy Technology
Center computer system and the National Energy
Software Center.

NOAA has produced the Alaska Marine Con-
taminants Database on a CD-ROM as a demon-
stration product that compiled existing data into a
single data base and made it accessible to scientif-
ic users.

Objective
« Have the AEDD become the source of infor-
mation on who has what data and information
in the Arctic community.

Planned Interagency Activities

* Over the next two years, increase the number
of entries from Alaska-based organizations,
expand activities in the social and health sci-
ences, continue to acquire data from other
Arctic nations, and implement a process to
update and review entries periodically to en-
sure that the directory remains current;

* Develop an interface with the international
Arctic Monitoring and Assessment Program;

« Continue to merge digitized and bibliographic
data bases and activities into a common na-
tional and international information network;

e Integrate the data activities with geographic
information systems (GISs) and provide for
ease of modification of the data system as
computers and storage technologies change;

* Support the data handling requirements of
Arctic marine and terrestrial mesoscale eco-
system programs (e.g. Bering Sea) and other
integrated U.S. Arctic programs;

« Develop the ADI as a serial publication con-
taining Arctic data and metadata; and

» Establish formal relationships between the
AEDD and other related directories, such as
the Global Change Data Directory and the di-
rectory activities of the Antarctic research
community.

Arctic Bibliographies

Literature and bibliographies supporting Arctic
research exist in a number of U.S. library collec-




tions and smaller agency libraries, as well as in
Canadian and other international collections.
Many additional reports accumulate as “gray” lit-
erature, uncataloged in organized collections. To
avoid duplication of research and to improve ac-
cess to existing results, it is necessary to provide
mechanisms for integrating these resources. Ways
of automating, integrating and exchanging Arctic
bibliographic references are being developed, in
cooperation with the related efforts on Arctic data,
to increase the efficiency of access to both digital
data and bibliographic information.

The National Science Foundation has supported
the creation of an electronic bulletin board on
OMNET to facilitate information flow, particular-
ly among libraries (POLAR.LIT).

Several CD-ROM bibliographic products (Po-
lar Pac, NISC and AORIS) were produced and
evaluated both within the U.S. and internationally.
These products were developed by DOD/CRREL,
DOE/FE and NSF.

The Polar Library Colloquy, at their meeting in
Rovaniemi, Finland, in June 1990, agreed to de-
velop a process of shared resources for cataloging
and disseminating information on polar literature.
A U.S.-sponsored group met at Dartmouth College

in Hanover, N.H., in April 1991 to review pro-
gress on networking and sharing bibliographic in-
formation and activities.

Objectives

* Promote regular exchanges of information on
northern collections, new acquisitions and
methods of information processing, including
the social science disciplines;

* Develop a network of northern libraries to
promote dissemination of all Arctic biblio-
graphic information; and

* Provide user-friendly computer searching of
global polar-related bibliographic data bases.

Planned Interagency Activities

« Continue to develop and distribute CD-ROM
bibliographic products and on-line access for
searching Arctic bibliographic data bases;

» Complete the final agreement on the first
phase of the shared resources for acquisition
and cataloging of polar information during the
Polar Libraries Colloquy meeting in Colum-
bus, Ohio, in May 1992; and

« In conjunction with the AEDD activities, con-
tinue to improve the networking of digital and
bibliographic sources of national and interna-
tional information on the Arctic.
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3. Research Mission Components
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This section of the revision to the Plan covers
the six major components and their individual
mission elements. For each element, selected ac-
complishments by Federal agencies are highlight-
ed, generally covering the period of the first revi-
sion (1990-1991). Objectives and ongoing and
planned activities of Federal agencies are briefly
described, focusing on the period covered by this
revision (1992-1993).

3.1 Arctic Ocean and
Marginal Seas

3.1.1 Ice Dynamics and
Oceanography

A singular feature of the Arctic Ocean is the
permanent, dynamic ice cover. This marine cryo-
sphere significantly impacts the environment on
all scales, from climatic to molecular. Critical pro-
cesses governing this impact occur in the atmo-
sphere and oceanic boundary layers above and be-
low the ice. A major priority is the development of
the next generation of operational ice forecasting
models. A systematic program of oceanographic,
cryosphere and atmospheric measurements by
conventional technologies, as well as new tech-
nologies such as Autonomous Underwater Vehi-
cles (AUVs), is needed to support the objectives
of this mission element and the interagency pro-
gram (see Section 2.1 of the Strategy Programs).

Selected Accomplishments and Activities
 Acquired the first complete set of ice stress
measurements for the initiation and formation
of a pressure ridge in the open Arctic ice
pack; fracture occurs several minutes after the
peak force, indicating large-scale creep be-
havior previously unknown (DOD/ONR);

* Acquired the most comprehensive air-ice ex-
change data set to date during the nine months
of the Coordinated Eastern Arctic Experiment
(CEAREX); this will form the basis of im-
proved synoptic and climatological models
through better understanding of boundary lay-
er physics; indications are that microscopic
ice crystals may be critical to the surface radi-
ation balance even with a clear sky (DOC/
NOAA/OAR, DOD/ONR);

» Discovered a preconditioning mechanism for
deep convection associated with mesoscale
eddy dynamics by using a high-resolution nu-
merical model formulated for the Greenland
Sea marginal ice zone; surface cooling in
phase with the secondary circulation of a cy-
clonic eddy triggers penetrative vertical mo-
tion (DOD/ONR);

Successful deployed an autonomous underwa-
ter vehicle for measuring upper-ocean water
properties under ice during CEAREX; this
highly portable platform traversed prepro-
grammed courses before returning to a homing
beacon suspended beneath the entry hole; tem-
perature and salinity profiles recorded onboard
defined the directional wave number of inter-
nal waves at the base of the mixed layer
(DOD/ONR),

Completed initial experiments showing the
feasibility of imaging the internal structure of
ice using high-frequency acoustic tomographic
inversions; determining the evolution of this
structure over time will provide insight into
the mechanics and thermodynamics of ice in
response to forcing (DOD/ONR);

Developed new statistical techniques for char-
acterizing ice floes in satellite imagery, which
will enable ice data from SAR satellites to be
efficiently assimilated into numerical forecast
models (DOD/ONR);

Deployed fourteen satellite-tracked drifting
buoys were deployed on the Arctic sea ice in
1990; twelve more will be deployed in 1991;
these buoys are used to derive ice drift velocity
vectors and to report meteorological variables
(air temperature and barometric pressure)
through the Global Telecommunications Sys-
tem (DOC/NOAA, DOD/ONR/OCEANAYV);
Completed an analysis of the Arctic sea ice ob-
servations from the Nimbus-7 Scanning Mul-
tichannel Microwave Radiometer (SMMR)
during 1978-1987; the SMMR record, which
reveals the complexities of the morphology
and dynamics of the Arctic sea ice cover in
great detail, serves as a unique baseline for fu-
ture research on the role sea ice plays in global
change (DOI/GS);

Declared the Digital Ice Forecasting and Anal-
ysis System (DIFAS) to be operational for
Alaskan ice analysis, and designated the Joint
Ice Center as coordinating office for the Arctic
Drifting Buoy Program (DOD/DOC/JIC);



« Selected a sea ice algorithm (originally devel-
oped for the SMMR) for operational use by
the Fleet Numerical Oceanography Center,
Monterey, California, for the Defense Meteo-
rological Satellite Program (DMSP) Special
Sensor Microwave/ Imager (SSM/T) (DOD/
OCEANAYV);

Delivered all components necessary for analy-
sis of ERS-1 Advanced Microwave Instru-
ment (AMI) Synthetic Aperture Radar (SAR)
data to the NASA-sponsored Alaska SAR Fa-
cility (ASF) for testing; ERS-1 will launch in
1991, and the ASF will perform processing,
archiving and geophysical analyses of these
data (NASA);

Released a research announcement soliciting
investigations that will use the ASF facilities;
25 investigations were selected representing a
wide range of scientific interests, including
studies of the oceans, ice and land cover in
the Arctic (NASA);

Published an ice atlas based on imagery from
the Scanning Multichannel Microwave Radi-
ometer; the atlas covers a nine-year period,
from 1978 to 1987; all digital data associated
with the atlas will be archived at the National
Snow and Ice Data Center (NSIDC) in Boul-
der, Colorado (NASA);

Completed the validation of ice products de-
rived from the Special Sensor Microwave/Im-
ager and continued to archive these data prod-
ucts in the NSIDC (NASA);

Procured hardware to augment the Alaska
SAR Facility, which will allow the capture
and storage of high- and low-resolution SAR
data, data compression for high-resolution
data, and the communication of SAR data via
the NOAA polar domestic satellite
(DOMSAT) communications system to the
Joint Ice Center; every orbit of low-resolution
(4-km) data from the afternoon polar satellite,
and occasional readouts of high-resolution
(1.1-km) data, are being mapped for the Arc-
tic and Antarctic (DOC/NOAA/NESDIS);
Completed the analysis of recent measure-
ments in Barrow Canyon and supporting
oceanographic and meteorological time series
(DOC/NOAA/OAR);

Recovered two instrumented moorings and
deployed a new one in the recirculation region
of the southern Greenland Sea to assess the
supply of buoyancy by the western boundary
current to the interior region of the Greenland
Sea; continued analysis of recent data sets re-
lated to the contribution of saline sources to
the deep mixing regime (DOC/NOAA/OAR);
« Initiated a joint U.S.-U.S.S.R. field investiga-

.

tion of the shelf circulation from Bering Strait
northward with two cruises during the latter
part of the 1990 field season; deployed 16 in-
strumented moorings for a year to provide a
detailed time history of currents, sea surface
elevation, temperature and salinity; conducted
extensive mapping of water properties, in-
cluding nutrients and dissolved oxygen and a
number of trace substances such as chlorinat-
ed organics and stable isotopes; used satellite-
tracked surface buoys to determine ice drift
and meteorological forcing (DOC/NOAA/
OAR);

+ Completed the Arctic Ocean Buoy Study in
1990 (DO/MMS);

+ Completed Remote Sensing Data Acquisition
and Analysis for the northern Bering Sea and
Beaufort Sea (DOI/MMS);

» Completed the integration of OSCEAP/
ISHTAR data (DOI/MMS); and

+ Completed performance and compatibility
analyses of oil-weathering and transport-
related models for use in environmental as-
sessment of the Alaskan OCS (DOI/MMS).

Objectives

* Determine the processes, dynamics and
mechanisms of ice production, deformation,
advection and decay;

* Determine the processes of renewal and mix-
ing of Arctic and Subarctic water masses from
large to small scales;

* Determine the large-scale circulation of the
Arctic Ocean, its variability and its dynamics,
including the role of shelf seas, boundary cur-
rents and exchanges with adjoining seas;

« Continue to develop advanced methods of un-
manned environmental monitoring such as
buoys and AUVs; and

* Determine the mean and natural range of vari-
ability of currents and hydrographic features
in the nearshore region of the Bering, Chuk-
chi and eastern U.S. Beaufort seas.

Ongoing and Planned Activities

» Make long-term systematic observations of
ocean, atmosphere and sea ice variables in the
Arctic Ocean and adjacent seas (DOC/NOAA,
DOD/ONR/OCEANAYV, DOI/GS, NASA,
NSF);

* Continue improvements at the ASF, including
upgrades for processing, archiving and ana-
lyzing data from the Japanese ERS-1 SAR
(NASA);

» Continue to process and archive Special Sen-
sor Microwave/ Imager data and analyze these
data in Arctic investigations (NASA);

37



38

« Support science teams who continue research
and analyze data and data products derived
from the ASF (NASA);

» Augment existing observation systems with
more capable instruments to be developed
over the next five years (DOC/NOAA, DOD/
ONR, NASA, NSF);

« Use observational data bases to validate and
refine ocean—ice—atmosphere coupled models
(DOC/NOAA,DOD/ONR/OCEANAY,
NASA, NSF);

» Conduct biophysical research focused on
changes in nutrient cycling associated with
upwelling and downwelling (DOC/NOAA,
DOD/ONR, NSF);

» Study Arctic Ocean circulation and water
mass, conservative tracer movement, and
variations and causes of variable transports
(DOC/NOAA, DOD/ONR, NASA, NSF);

« Coordinate international programs to address
global change, including atmospheric input to
water and ice surfaces (DOC/NOAA, DOD/
ONR, DOI/GS, NASA, NSF).

« Initiate and continue projects under Arctic
System Science and its Océans—Atmosphere—
Ice Interactions program to understand the
role of sea ice, atmosphere forcing and ocean
circulation in global processes (NSF);

» Conduct field work to quantify air-sea—ice
fluxes from upper water layers to the tropo-
sphere associated with Arctic leads (DOC/
NOAA, DOD/ONR, NASA);

* Begin high-resolution modeling to refine a
sampling strategy for shelf processes (DOD/
ONR);

 Conduct field and laboratory measurements to
determine mechanical responses of sea ice to
variable stress fields so that ice-floe-scale re-
sponses to synoptic-scale forcing can be inte-
grated into regional models (DOC/NOAA,
DOD/ONR, NASA);

e Initiate a five-year program on sea ice me-
chanics starting in FY 1992 (DOD/ONR);

« Maintain an Arctic Ocean climate monitoring
station and expand the program to include a
second site; begin measuring ice and freshwa-
ter discharge from the Arctic Ocean in a study
of Atlantic climate change; conduct a U.S.—-
Canada oceanographic section across the Arc-
tic Ocean in 1993 (DOC/NOAA/OAR);

« Establish and maintain a series of sampling
stations along the Chukchi—-Beaufort sea coast
to record oceanographic and meteorologic
data (DOC/NOAA/NOS);

« Increase satellite data sources for DIFAS (i.e.
AVHRR/LAC, SSM/I); demonstrate the op-
erational capability of SAR data for ice analy-

sis; plan to increase the number of drifting
buoys in the Arctic to improve ice forecasting
models (DOD/DOC/IIC);

+ Conduct a pilot study of the ventilation of
deep waters in the Greenland-Norwegian seas
using CFCs and other tracers (DOC/NOAA/
OAR);

* As part of the Atlantic Climate Change Pro-
gram, begin monitoring the freshwater flux
from the Arctic Ocean through Fram Strait
(DOC/NOAA/OAR);

* Complete the first set of cruises in the Chuk-
chi Sea in support of the joint U.S.-U.S.S.R.
circulation study; calibrate and process the re-
sulting hydrographic data sets (DOC/NOAA/
OAR); :

+ Obtain and analyze synoptic oceanographic
and meteorological data to determine the
magnitude and temporal and spatial variations
of circulation along the Bering Sea continen-
tal shelf edge (DOI/MMS);

+ Complete modifications to a three-dimen-
sional, variable-scale circulation model and a
companion stochastic oil-spill-trajectory
model for the Alaskan OCS (DOI/MMS);

« Continue remote sensing and data acquisition
and analysis for Alaskan OCS areas (DOV/
MMS);

* Acquire and analyze remote sensing data for
the Bering and Beaufort seas (DOI/MMS);
and

* Revise the Alaska OCS oil-weathering model
(DOI/MMS).

3.1.2 Ocean and Coastal
Ecosystems and Living Resources

The biota of marine and coastal ecosystems are
influenced by physical processes, including sea-
sonal extremes of light and temperature. Arctic
marine ecosystems are dominated by sea ice,
while coastal ecosystems are influenced by fresh-
water input and seasonal sediment loads, as well
as by seasonal sea ice. There is a need to quantify
the influence of the resulting variability in rates of
biological production of marine living resources
through long-term and well-designed interdiscipli-
nary research (see Section 2.1 of the Strategy Pro-
grams).

Selected Accomplishments and Activities
« Used radio-tracking of female polar bears to
discover 41 additional maternity dens, bring-
ing the number found in ongoing studies to
well over 100; only 35 dens had been located




in all previous studies; monitored survival and
reproductive success in 46 radioed female po-
lar bears as part of ongoing efforts to more
fully understand the population dynamics of
the species (DOI/FWS);

* Conducted cooperative walrus surveys by
U.S. and U.S.S.R. scientists, resulting in the
development of a formal sampling protocol;
solved problems with radio transmitter attach-
ment and function; observations of radioed
walruses are expected to lead to information
that will increase the accuracy of aerial sur-
veys (DOI/FWS);

* Continued research on the use of biochemical
techniques for defining stocks of polar bears
to measure and predict the effects of harvest
(DOVFWS);

» Continued research on species of salmon to
provide information needed for the U.S./Can-
ada Pacific Treaty negotiations (DOI/FWS);

» Tracked white-fronted geese breeding in Bris-
tol Bay, Alaska, through stopover sites in the
Klamath Basin, California, to wintering areas
in the interior highlands of Mexico; overwin-
ter survival is 78% (DOI/FWS);

* Processed radar imagery from the Soviet sat-
ellite Cosmos- 1500, which showed promise
of providing a systematic data base of season-
al pack ice distribution in the Bering and
Chukchi Seas for use in ecological studies of
polar bear and walrus (DOI/FWS).

* Collected tissue samples from Arctic marine
mammals taken in native subsistence hunts
and archived them, through the Alaska Ma-
rine Mammal Tissue Archival Project
(AMMTAP), for future retrospective analysis
for environmental contaminants; determined
levels of environmental toxicants in Arctic
marine mammals through analyses of tissue
samples collected by the AMMTAP; deter-
mined the distribution and temporal trends of
selected global micropollutants in biotic and
non-biotic compartments of major western
Arctic coastal areas; established a set of per-
manent stations on the Arctic coast of the
U.S. to monitor environmental conditions
(DOC/NOAA/NOS, DOI/MMS);

* Described the mortality, dispersion and trans-
port of larval king crabs and Pacific herring in
the Port Moller region (Bering Sea) and deter-
mined the distribution and relative abundanc-
es of juvenile and adult life stages and their
habitat requirements; described the seasonal
abundances and distributional patterns, popu-
lation characteristics and life histories of the
fishery resources of the southeastern Chukchi
Sea (DOC/NOAA/NOS, DOI/MMS);

* Described natural processes affecting the con-
centration and fluxes of nutrients from the
Yukon River and the influence of the river ef-
fluent on coastal ocean productivity (DOC/
NOAA/NOS, DOI/MMS);

* Initiated a comparative study of Arctic coastal
ecosystems to describe their relative produc-
tivities, community structures and vulnerabili-
ties to environmental alterations (DOC/
NOAA/NOS, DOI/MMS);

» Planned and conducted a Bering-Sea-wide
acoustic study of the distribution and abun-
dance of pollock (a multinational study that
included Japan, the U.S.S.R. and the U.S.)
and conducted a binational study (U.S. and
U.S.S.R.) of bottom fish and shellfish re-
sources of the eastern and western Bering
Sea; U.S. efforts amounted to approximately
6000 trackline miles and 27 midwinter trawls
to examine and enumerate spawning pollock
aggregations (DOC/NOAA/NMFS);

» Completed third year of research to better un-
derstand the consequences of intense unregu-
lated fishing for walleye pollock in the inter-
national zone of the Bering Sea (DOC/
NOAA);

* Completed histopathology work for 1212 fish
and crab samples collected from the eastern
Bering Sea, blood analysis from 1500 tanner
crab samples to determine the distribution of
bitter crab disease, and tissue analysis on 15
marine mammals (DOC/NOAA);

* Continued to update the stock assessment of
all commercial bottom and shell fish resourc-
es of the eastern Bering Sea (DOC/NOAA/
NMES);

* Placed U.S. observers on domestic commer-
cial fishery vessels that target bottom fisH re-
sources in the Bering Sea (DOC/NOAA/
NMES),

* Continued long-term studies of the population
dynamics and trends in numbers of the deplet-
ed northern fur seals on the Pribilof Islands,
Bering Sea, showing that the total population
may have stabilized at around 40% of its peak
population size as recorded in the 1950s; pup
production on St. George Island continues to
decline; a conservation plan has been written
outlining research and management needed to
assess the status and recovery of the popula-
tion (DOC/NOAA/NMFS).

« Carried out a range-wide survey of northern
(or Steller) sea lions in Alaska; the severity of
the decline observed between 1985 and 1989
was not seen, although overall the population
continues to decline in Alaska; in the southern
Bering Sea the species has declined by over
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90% since around 1970; in the western Gulf
of Alaska the population declined by 63% be-
tween 1985 and 1981; in November 1990 the
northern sea lion was declared a threatened
species under the Endangered Species Act
(DOC/NOAA/NMEFS);

» Completed six major exchanges as part of the
U.S.-U.S.S.R. Marine Mammal Project, a co-
operative research program to study the biolo-
gy, ecology and population dynamics of ma-
rine mammal species of interest to both coun-
tries; exchanges included the second joint sea
otter workshop and a series of joint walrus
studies (DOC/NOAA, DOIFWS);

« Continued studies to measure lengths and to
identify individual bowhead whales to help
determine calf production, calving intervals,
juvenile survival and population abundance of
whales migrating past Barrow, Alaska, into
the Chukchi and Beaufort seas; new results
show that the population is composed of
about 40% adult animals (>13 m in length);
annual calf production varies greatly, from 3
to 12%; and the calving intervals of three in-
dividually identified adult females ranged
from 4 to 7 years (DOC/NOAA/NMFS);

« Continued the Fisheries Oceanography Coor-
dinated Investigation (FOCI) to understand
the processes that lead to variations in recruit-
ment of commercially valuable stocks of pol-
lock in Alaskan waters; developed a model of
the time dependency of larval dispersion and
used it to simulate observations (DOC/
NOAA/OAR);

 Under FOCI, began to implement a new data
management and analysis system, known as
Extensive PMEL Information Collection
(EPIC), allowing efficient access to many
forms of data, including traditional physical
oceanographic observations and less standard
biological observations; EPIC also permits
easy implementation and use of modern anal-
ysis programs and display routines (DOC/
NOAA/OAR);

» Through the National Status and Trends Pro-
gram, continued to monitor the levels of toxic
contaminants at several reference sites in the
Arctic and Subarctic during 1990 and 1991;
collected and analyzed samples for the levels
of 70 toxic contaminants in bivalve molluscs
at two sites in both years (DOC/NOAA/
NOS);

» Established OSCURS (Ocean Surface Current
Simulations) numerical model as a new tool
for describing ocean variability as part of an
ecosystems modeling task by using it as part
of variability studies in the Gulf of Alaska

and the Bering Sea (DOC/NOAA):

* Synthesized information on the effects of
noise and disturbance on major haulout con-
centrations of Bering Sea pinnipeds (DOI/
MMS);

* Developed a method for monitoring the pro-
ductivity, survivorship and recruitment of the
Pacific walrus population (DOI/MMS);

* Analyzed and ranked the acoustic disturbance
potential of petroleum industry activities and
other sources of noise in the environment of
marine mammals in Alaska (DOI/MMS);

* Radio-tagged northem fur seal pups to deter-
mine migration routes through the Bering Sea
and North Pacific Ocean (DOC/NOAA/OAR,
DOI/MMS); 3

¢ Linked a whale migration model with an oil-
spill trajectory model to estimate the number
of whale encounters for any size spill at any
site in the Alaskan OCS (DOI/MMS);

* Linked whale behavior models and acoustic
transmission loss models to predict ranges of
reaction of bowhead and gray whales at vari-
ous sites in the Beaufort Sea (DOI/MMS);
and

* Modeled the effects of oil spills on the popu-
lation dynamics of sea otters in the southeast-
emn Bering Sea (DOI/MMS).

Objectives

« Determine status and trends of fish, birds and
marine mammals and identify their habitat re-
quirements;

 Monitor coastal ecosystems to detect and
quantify temporal changes in nutrient and en-
ergy exchange and their effect on biota;

* Determine the magnitude and variation of ma-
rine productivity in Arctic areas through stud-
ies of the structure, dynamics and natural vari-
ability of the ecosystems;

« Consider the influence of ice on the environ-
ment and of human activities on both the biot-
ic and abiotic environment;

* Study the influence of Arctic marine produc-
tivity on the global cycling of biologically ac-
tive materials, including carbon and nitrogen;
and

« Understand the physical and biological pro-
cesses that affect fisheries recruitment in the
U.S. waters of the Bering, Chukchi and Beau-
fort seas.

Ongoing and Planned Activities

« Establish a capability to monitor ocean pro-
ductivity in Arctic regions using a satellite
ocean-color imager (NASA);

« Extend Bering Sea biological research into




the Chukchi and Beaufort seas to trace carbon
and other nutrients, especially along leads,
polynyas and ice edges (DOC/NOAA, DOD/
ONR, NSF);

« Study how polynyas form and develop, how
they influence the migration, distribution and
abundance of marine mammals and birds, and
how recurring polynyas can be protected
(DOC/NOAA, DOI/FWS/MMS, NSF);

» Determine production rates of, and transfer of
energy between, trophic levels on Arctic con-
tinental shelves; clarify the differences in eco-
system structure and function that influence
the population dynamics of marine mammals
and birds; design models to evaluate the im-
pact of human activities on ecosystem pro-
cesses (DOC/NOAA, DOI/FWS/MMS/NPS,
SD;

* Develop and conduct periodic monitoring
programs to assess contaminant loads for
higher-trophic-level animals (DOC/NOAA,
DOI/FWS/MMS);

* Determine the stream origins of anadromous
fish species that occur in the coastal waters of
the Beaufort Sea; determine the relative abun-
dance and population characteristics of fish in
the near-shore coastal waters of the Arctic
National Wildlife Refuge; identify the habi-
tats they utilize (DOC/NOAA, DOI/FWS);

» Investigate shelf-slope exchange processes in
the Bering Sea as they affect the transport and
recruitment of larval pollock into U.S. fisher-
ies (DOC/NOAA);

« Initiate and continue projects under Arctic
System Science and its Oceans—Atmosphere—
Ice Interactions program to understand the
role of biogeochemical processes, nutrient re-
gimes and productivity (NSF);

* Begin to develop products for Alaska under
CoastWatch, a theme within the NOAA
Coastal Ocean Program, which has as its goal
the development and delivery of environmen-
tal data and products for near-real-time moni-
toring of U.S. coastal waters to support envi-
ronmental science and decision making
(DOC/NOAA/NESDIS);

« Continue programs on pollock, bottom and
shell fish in the Bering Sea (DOC/NOAA/
NMES);

* Begin the Bering Sea FOCI Program; identify
the number of spawning stocks of pollock and
the controlling oceanographic factors; de-
scribe and model the general circulation over
the basin; conduct a cruise jointly with Soviet
scientists to provide the first synoptic view of
the major transport features and flow through
the deep western passages and to obtain de-

tailed data on nutrient distributions (DOC/
NOAA/OAR/NMEFS);

» Continue long-term FOCI observations, in-
cluding water properties, currents and pollock
eggs and larvae; continue to acquire and pro-
cess satellite images (DOC/NOAA/OAR/
NMFS);

« Use satellite tags to study the movements and
habitat use patterns of northern fur seals and
northern sea lions in the Bering Sea, not only
the location and time of surfacing by each
animals, but also the depth of dive and dive
profiles needed to assess total activity patterns
and energy budgets (DOC/NOAA/NMFS);

* Study the status and trends of Pacific harbor
seals in the eastern Bering Sea, where they are
undergoing significant population changes;
study the population dynamics of harbor seals
in FY 1992-93, with the primary objective of
determining minimum population size and, in
the long-term, determining trends in abun-
dance and status of stock assessment (DOC/
NOAA/NMFS);

* Conduct a complete review and synthesis of
the life history and ecology of bowhead
whales in FY 1992-93 using data collected
since 1974 by NMML scientists and others
from ice-based studies, aerial surveys and bio-
logical studies of harvested animals since;
field studies may be terminated for lack of
funds (DOC/NOAA/NMFS);

* Continue the National Status and Trends Pro-
gram monitoring contaminants in the Arctic;
measure levels of contaminants in 1992 at
sites that were initially sampled in 1986 or
1988 (DOC/NOAA/NOS);

* Study the coastal fisheries oceanography of
the southern Bering Sea and the North Aleu-
tian Basin to determine stock identity, timing,
habitat use and environmental controlling
mechanisms of juvenile salmon along the
Alaska Peninsula, as well as factors affecting
the development, survival and recruitment of
larval and juvenile king crab and Pacific her-
ring (DOC/NOAA/NOS, DO/MMS);

* Study the fisheries oceanography in the Chuk-
chi and Beaufort seas to examine the habitat
requirements and trophic relationships of
anadromous and marine fish species (DOC/
NOAA/NOS, DO/MMS);

* Continue delineation, faunal composition and
repeated use of benthic feeding areas of wal-
rus and gray whales in the northeastern Chuk-
chi Sea (DO/MMS);

* Determine the effects of oil and gas produc-
tion activities (sound characteristics in spring
lead systems) on bowhead and beluga whales
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(DOI/MMS);

* Determine the location and timing of bow-
head whale feeding, as well as the age of
whales, using stable isotope analysis of prey
species and whale tissues (DOI/MMS);

* Compare the behavior of bowhead whales in
Davis Strait, where there is little industrial de-
velopment activity, to the behavior of whales
in the western Arctic, where there has been
industrial activity (DOI/MMS);

« Refine the use of satellite tags for tracking
right and bowhead whales (DOI/MMS);

* Develop a baseline method to evaluate
chemobiological interaction involving ceta-
ceans (DOI/MMS);

« Compile the literature on bowhead whales
and publish a book (DO/MMS);

« Study the use of satellite tags to determine pe-
lagic areas important to declining populations
of fur seals (DO/MMS);

« Develop guidelines for OCS operations in po-
lar bear habitats (DOI/MMS);

« Determine the importance of leads to bow-
head whales, determine the potential influ-
ence of environmental and industrial factors
on bowhead whale hunting, and verify the
model of site-specific interactions of acoustic
stimuli and whale behavior (DOI/MMS);

» Monitor seabird colonies in the Bering and
Chukchi seas to determine population num-
bers, productivity and feeding habits (DOV/
FWS/MMS);

» Monitor waterfowl and seabirds in the Beau-
fort Sea (DOI/MMS);

« Monitor the distribution of whales in the
Chukchi and Beaufort seas (DOI/MMS);

o Determine the use of Kasogaluk Lagoon by
marine birds and mammals (DOI/MMS);

 Monitor levels of hydrocarbons and trace met-
als in Beaufort Sea sediments and organisms
(DO/MMS);

» Monitor marine mammals, seabirds and wa-
terfowl in the Alaskan OCS area (DOV/
MMS); and

« Study physical processes and ecosystems of
the Alaskan OCS area (DOI/MMS).

3.1.3 Marine Geology and
Geophysics

The Arctic continental margin and deep ocean
basin constitute one of the least understood geo-
logical regions of the world, partly because much
of the offshore area is covered with sea ice. A bet-
ter understanding of the tectonic history, geologic
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structure, sediment processes and distribution, and
climatic and glacial history of the deeper basin
will require extensive geophysical and geological
research and the integration of newly collected
data on an international scale (see Section 2.2 of
the Strategy Programs).

Selected Accomplishments and Activities

» Studies confirmed that two major sea ice
sources can be distinguished in the eastern
Arctic through their sediment load: the East
Siberian Sea and the Laptev Sea; sedimenta-
tion rates in the eastern Arctic are highly vari-
able in time; during glacial periods they were
2-3 cm/ky, whereas in interglacials they were
below 1 cm/ky; based on sediment core analy-
sis during times of maximum glaciation, the
ice flow in the Norwegian Sea apparently re-
versed to flow northward (DOI/GS);

* Successfully recovered two heavily instru-
mented time-series trap moorings from the
Barents Sea after one year of deployment;
data indicate major cross-shelf transport of up
to 800 mg/m?-day of sediment with high cur-
rent velocities;

» Recovered sediment cores, geophysical data
and ice sediment load data during two cruises;
the cores contain a Quaternary sediment and
climate record extending back more than one
million years (DOI/GS);

» Prepared a science plan for Arctic drilling
(DOD/ONR); and

 Convened a workshop on Arctic marine geol-
ogy and prepared a report recommending a
decade of U.S. research on the Arctic Basin
(NSF).

Objectives

« Develop and perfect new techniques for de-
ployment of instruments in the harsh Arctic
environment (e.g. seismic tomography, geo-
physical arrays, hydraulic piston coring, sci-
entific deep drilling);

« Initiate Arctic marine geological and geo-
physical studies to provide information on
past and present climate change, support ra-
tional development of natural resources, and
address fundamental questions of global geo-
logic history and regional tectonic develop-
ment;

« Define the geologic framework, deep struc-
ture and tectonic history and development of
the Bering Sea region; .

« Develop the capability for systematic an
comprehensive collection of geologic data in
the ice-covered offshore regions using remote
sensing and other technologies; and




* Determine the modem sediment transport by
sea ice, icebergs and other processes; charac-
terize the seafloor sediments by coring and re-
flection methods; and establish a well-dated

stratigraphy.

Ongoing and Planned Activities

« Compile all existing U.S. and international
sediment and geophysical data on the Arctic
Ocean Basin for use in a geographic informa-
tion system that would combine and index
data (DOC/NOAA, DOI/GS/MMS);

* Institute a combined marine and airborne re-
search program for the collection of geologi-
cal and geophysical data on the continental
margins and Arctic and Bering basins using
aircraft, ships and ice islands to maximize
data collection (DOD/ONR, DOE, DOI/GS,
NSF);

» Complete geophysical and sediment coring
transects across the northern Alaskan margin
including the Chukchi, Beaufort and Bering
seas, combining U.S. with Soviet and Canadi-
an data (DOC/NOAA, DOD/ONR, DOI/GS,
NSF);

« Evaluate the need for additional stations and
obtain additional international support for on-
shore digital, broad-band seismographic net-
works; data can be modeled with new meth-
ods in seismic tomography (DOI/GS, NSF);

» Conduct site surveys of areas of geologic and
paleoclimatic interest using the same sensors
as for transects and polygons; thoroughly ana-
lyze data to pinpoint possible drilling sites
(DOI/GS);

* Plan a sampling program to determine the pa-
leoclimatic and paleo-oceanographic history
of the Arctic Basin and margins as well as the
Aleutian Basin of the Bering Sea and the
stratigraphy and in-situ geotechnical proper-
ties of the surrounding shelves; initiate a
U.S.—Canadian drilling project in the Yukon
Flats-Old Crow Basin area (see 2.1) (DOI/
GS, NSF);

* Collect marine geophysical data in the Ber-
ingian and Aleutian areas to verify and under-
stand results of GLORIA data collection
(DOI/GS);

+ Conduct deep geophysical sounding in the
Bering Sea to determine the fundamental tec-
tonic processes that produced the geologic
features of the upper crust and generate veloc-
ity amplitude anomalies (VAMPs) (DOI/GS,
NSF);
Continue geologic investigations in the Shum-
agin Basin, Gulf of Alaska and lower Cook
Inlet as part of the mission responsibility to
assess petroleum and nonenergy mineral po-
tential of the Outer Continental Shelf (DOI/
MMS);
Plan to commence in 1993 a program for col-
lecting geological and geophysical data on the
continental margins and the Arctic and Bering
basins using aircraft and ships (DOD/ONR,
DOI/GS, NSF);
Conduct a three-nation (Sweden, Germany,
U.S.) deep Arctic Basin expedition to collect
extensive sediment cores and geophysics in
the Laptev Sea, Eurasia and Makarov basins
in 1991; investigate biogeochemical processes
by inserting two time-series sediment traps
(DOD/ONR, Sweden, Germany, Japan);
Conduct a joint U.S.-Norwegian program to
investigate the sedimentary province of the
Barents Sea and its controlling processes
(DOD/ONR, Norway);
Conduct a joint U.S.~Canadian program in
Kangerlussuak Fjord, East Greenland, to in-
vestigate sedimentary processes within a fjord
and out across the continental shelf (DOD/
ONR, NSF, Canada);
Install sediment trap(s) in the Bering Sea to
monitor biogeochemical fluxes and compare
the results to those from the eastern Arctic
(DOC/NOAA/OAR, DOD/ONR).
Assess the oil and gas resources for onshore
and offshore areas of Alaska; the USGS will
assess onshore and Alaska waters extending
three miles from shore, and MMS will assess
offshore Alaska from the three-mile limit to
approximately 200 nautical miles seaward
(DOI/GS/MMS); and
* Update the Chukchi, Beaufort and Bering sea
geological reports and prepare a Hope Basin
geological report (DOI/MMS).
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3.2. Atmosphere and
Climate

3.2.1. Upper Atmosphere and
Near-Earth Space Physics

The goals of this research are to trace the flow
of energy, momentum and mass from the sun to
the Earth and to understand the interaction within
and between the intervening regions. The impact
of most of the variable components of the flow is
funneled by the Earth’s magnetic field into the po-
lar regions. Arctic studies of this energy flow
through the atmosphere help to develop and verify
predictive models. Our understanding of the basic
phenomena of the coupling processes, and the dra-
matic consequences across the full optical, radio
and particle spectrum, is far from complete.

There is great interest in understanding and
separating anthropogenic effects (such as green-
house gases) and natural variability (such as dec-
adal temperature swings) in the troposphere. Re-
cent evidence suggests that some of the latter is
due to solar-induced effects, especially in polar
latitudes. It is expected that the coupling of the sun
to the troposphere (and the rest of the atmosphere)
will become a major topic of study in the next five
years. This will be supported partially under the
U.S. Global Change Research Program
(USGCRP) and will naturally focus on high lati-
tudes, given the way in which the geomagnetic
field focuses some forms of solar energy.

Selected Accomplishments and Activities

» Continued the Coupling, Energetics and Dy-
namics of Atmospheric Regions (CEDAR)
program, which is aimed at abetter under-
standing of the upper atmosphere using obser-
vations from ground-based radio and optical
instruments (NSF);

« Initiated the Geospace Environment Modeling
(GEM) program, which is aimed at under-
standing the ionosphere and magnetosphere
using a well-planned schedule of thcory and
experiments (NSF);

» Conducted a jointly sponsored field campaign
in Greenland in early 1990 to observe the ion-
ospheric signatures of geospace disturbances;
the Geophysics Laboratory flew the instru-
mented Airbome Ionosphere Observatory to
make synoptic observations of the dark cusp
and cleft dynamics; NSF supported the com-
plementary ground-based measurements, data
analysis and workshop; Japanese, NASA and
AF satellites provided other data (DOD/

AFGL, NSF);

* Demonstrated the impact of grccnhouse gases
on the state of the upper atmosphere; the par-
ticle inputs in polar regions and the sensitivity
to photochemistry, e.g. the ozone hole, makes
this an especially important issue for the polar
upper atmosphere; research performed at the
National Center for Atmospheric Research
(NCAR) showed that the thermosphere cools
by about 50 K when carbon dioxide and
methane are doubled; the stratopause temper-
ature decreases by 17 K; this sensitivity offers
the possibility of monitoring global change
(NSF);

« Estimated the Earth’s reconnection electric
field from radar measurements taken at the
Sondrestrom Radar Observatory; this variable
is important because it describes the rate of
transfer of solar wind energy to the closed
field-line region of the magnetosphere; such
ionospheric measurements represent the first
estimates of the reconnection electric field in
the ionosphere;

* Conducted experiments at Sondrestrom that
exploit simultaneous radar and optical mea-
surements; these studies encompass aeronom-
ical processes within auroral arcs, plasma
flow near polar cap arcs and drift of plasma
patches from the polar cap toward the auroral
cap;

* Developed a world-wide atmospheric noise
prediction model for the first time for ELF/
VLF/LF, including high latitudes; completed
three years of ionospheric heating experi-
ments at the Alaskan HIPAS facility;

* Found an inverse relationship between the
speed of the solar wind at Earth and the diver-
gence rate of magnetic field lines in the sun’s
corona using ground-based solar magnetic
field measurements; this relationship has im-
portant applications in forecasting the geo-
magnetic and auroral activities that affect
communications, navigation and surveillance;

* Provided the first clear demonstrations of the
long-term conjugate nature of auroral activity
at these high latitudes using the new Imaging
Riometer for Ionospheric Studies (IRIS) at
Sondrestrom, Greenland, working in conjunc-
tion with an identical IRIS at South Pole, Ant-
arctica (DOC/NOAA, NSF);

* Conducted a study that showed that consider-
able mesoscale order exists in the polar iono-
spheric flow, previously perceived as being
chaotic. The electrodynamic forces driving
these flow patterns provide a new source of
polar thermospheric heating that may be of
significance to global thermospheric circula-




tion (DOC/NOAA, DOD/AFGL).

« Conducted three-dimensional simulations
suggesting that the geometry of the reconnect-
ed field lines is much more complicated than
anticipated (DOE).

« Launched one sounding rocket mission in FY
1991 to study a variety of phenomena in the
areas of auroral and upper atmosphere phys-
ics; seven additional sounding rocket missions
in these scientific areas are planned for the re-
mainder of FY 1991; FAST, a small explorer
satellite for studying the plasma microphysics
of the aurora, was approved for a new start in
1990 and is scheduled for launch in 1994
(NASA); and

« Continued research at the Space Environment
Laboratory (SEL) to monitor solar activity
and its effects on the space environment near
Earth and on man’s activities; the most dra-
matic effects on and above Earth occur in the
polar regions, where the geomagnetic field
lines pass through the upper atmosphere verti-
cally (DOC/NOAA).

Objectives

« Observe the global-scale response of the polar
regions through a coordinated program in-
volving a polar network of ground-based opti-
cal, radio and magnetic observatories and
space-based measurements;

« Develop special research tools to address key
problems, including setting up a coordinated
rocket program, promoting the use of special
facilities and making use of research aircraft;

 Maintain active theoretical programs and pro-
mote the evolution of models to describe the
unique physics of the atmosphere and iono-
sphere in Arctic regions;

* Understand solar phenomena that affect
Earth’s environment;

« Understand electromagnetic waves, fields and
particles in near-earth space; and

* Develop an understanding and the ability to
make long-term predictions of radio propaga-
tion in and through Earth’s ionosphere.

Ongoing and Planned Activities

« Continue the placement of remote sensing fa-
cilities in the polar cusp region as part of the
CEDAR program;

» Expand the GEM program into a more com-
prehensive theory and observation program;
implement the first stage of GEM, which is to
understand the ionospheric signatures of near-
space processes induced by the sun;

» Expand Interplanetary Magnetic Field (IMF)
data collection to maximum full-time cover-

age by establishing receiving stations, encir-
cling the Earth, for existing satellites and de-
ploying a libration-point solar-wind satellite
(DOC/NOAA, DOD/AF, NASA);

Augment particle measurements by high-in-
clination satellites at appropriate altitudes
with simultaneous electric field and current
measurements and UV imaging to facilitate
long-term monitoring of electromagnetic and
particle energy fluxes into the upper atmo-
sphere and develop management procedures
to ensure readily accessible data (DOC/
NOAA, DOD/AF, NASA, NSF);

Establish optical, radio, magnetic and plasma
drift diagnostics and HF doppler sounding
ground-truth stations at a complement of po-
lar cap sites to define the dynamic state of the
polar cap and cusp environment (DOD/
AFGL/AFOSR, DOI/GS, NASA, NSF);
Assess, upgrade and operate state-of-the-art
diagnostic capabilities in existing Arctic fa-
cilities, including optical observatories, for
studying auroral and other ionospheric and at-
mospheric phenomena (DOD/AFGL/AFOSR/
NRL, NSF);

Implement data exchange among magnetom-
eter, radar and other monitoring stations
(DOC/NOAA, DOD/AFGL, DOV/GS, NSF);
Establish a multiagency study of thermal,
electrical and chemical effects on the neutral
upper atmosphere at high latitudes, including
vertical coupling between atmospheric re-
gions (DOC/NOAA, DOD, NASA, NSF);
Maintain a coordinated national sounding
rocket program at auroral (Poker Flat, Alaska)
and polar cap (Thule and Sondrestrom,
Greenland) sites (DNA, DOC/NOAA, DOD/
AF/N,NASA);

Coordinate the availability of existing re-
search aircraft to support research campaigns
in otherwise inaccessible Arctic regions
(DOC/NOAA, DOD/AFGL, NASA, NSF)
(see Section 4);

Expand efforts during the sunspot maximum
by completing the necessary set of transpolar
observing sites (DOD/AFGL, NSF);
Coordinate U.S. national (Max ’91) and inter-
national (Flares 22) campaigns of intense ob-
servations of solar and geomagnetic activity
during the maximum of the solar cycle under
the auspices of the Solar-Terrestrial Energy
Program (STEP) (DOC/NOAA, NASA,
NSF); ,
Upgrade polar cusp incoherent scatter radars;
establish a polar cap incoherent scatter obser-
vatory including radar and optical instru-
ments, emphasizing coordinated ground-
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based and satellite studies (DOD/AF, NASA,
NSF);

» Establish an Arctic ionospheric active auroral
research capability using a high-power HF fa-
cility supported by field experiments and
theory (DOD/AFGL/ONR/NRL);

« Continue collecting trapped energetic particles

aboard the CRRES spacecraft for improved

modeling of the Val Allen Radiation Belts

(DOD/AFGL/ONR/NRL/AFGML,NASA);

Expand a long-wave atmospheric noise model

to include the ability to predict noise from

magnetospheric and auroral sources and from
high-altitude nuclear effects (DNA, DOD/

ONR/NOSC/NUSC),

Launch the Maxie-I x-ray satellite in 1991 to

measure the precipitation of energetic particles

into the high-latitude and polar regions of the
ionosphere (NASA, DOD/ONR);

Continue the sounding rocket program utiliz-

ing ranges at Poker Flat, Alaska; Andoya, Nor-

way; and Kiruna, Sweden, to study auroral and
upper-atmosphere space physics (NASA);

Launch the POLAR spacecraft (a component

of NASA'’s Global Geospace Science and the

International Solar Terrestrial Physics Pro-

grams) in June 1993; POLAR will conduct

magnetospheric particle and fields observa-
tions, with particular attention to the interrela-
tionship between the visible aurora and the
magnetosphere (NASA);

Launch the Wind satellite (a second compo-

nent in the GGS and ISTP Programs) in De-

cember 1992 to assist in understanding the en-
ergy inputs to the magnetosphere (NASA);

Participate in the major upgrade of the launch

and science support facilities at the Poker Flat

Research Range in order to improve NASA’s

sounding rocket capabilities atthat site (DOD,

NASA); and

« Continue SEL’s solar monitoring and predict-
ing activities and plan an initiative to “mod-
ernize” these activities (DOC/NOAA).

*°

3.2.2 Climate and Weather

The outstanding characteristic of the Arctic cli-
mate and weather is its dramatic variability in
clouds, radiation and surface heat exchange. It is
necessary to address Arctic weather problems oc-
curring on a variety of spatial and temporal scales
that range from microscale to global. A major need
is for accurate regional and local weather forecasts,
especially to predict hazardous weather, such as
Arctic lows, storm surges, icing conditions and fog,
which can affect human activities. The Arctic cli-
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mate has critical global implications. There is a'
need to relate Arctic atmospheric circulation to
midlatitude weather and to measure and under-
stand long-term temperature trends and the vari-
ability of the Arctic heat sink, which may be
linked to global warming.

Selected Accomplishments and Activities

* Acquired remote sensing data indicating that
major air-sea heat exchanges penetrate
through the troposphere on an intermittent ba-
sis; this suggests that both tropospheric and
stratospheric chemistry are linked to sea ice
lead dynamics (DOC/NOAA/OAR, DOD/
ONR);
Completed plans for and acquisition of new
technologies for Alaska: with a Doppler wind
profiler was installed in Homer, Alaska; a sat-
ellite downlink and processing system was in-
stalled in Anchorage, Alaska; a C-band radar
was installed in Kenai, Alaska; and a new-
technologies database is being archived for
operational research studies (DOC/NOAA/
NWS);
Completed a study of meridional transport of
sea ice in the Bering Sea; began development
of an Arctic component to the World Climate
Research Program as part of an international
planning effort; deployed the first Arctic
Ocean climate monitoring station in joint
U.S.—Canada effort (DOC/NOAA/OAR);
Discovered an important climate change sig-
nal in Nimbus-7 satellite microwave observa-
tions of Arctic sea ice during 1978-1987: a
robust statistical analysis of the ice extent data
for every two days of the 8.8-year record indi-
cates a decline of 2.1  0.9% at the 93% level
of confidence; during the same period the
Antarctic ice extent had no statistically sig-
nificant trend (DOI/GS); and
* Developed an improved method for predicting

vessel icing (DOC/NOAA/OAR).

Objectives

* Develop an Arctic Climate Studies Program
as part of the National Climate Program, in-
cluding studies of climate effects on biologi-
cal resources and a systematic program of ob-
servations and modeling of the Arctic radia-
tion balance and cloud cover, and their effects
on climate;

» Understand the extent to which Arctic climate
variations are amplified signals derived from
elsewhere or are generated locally as a result
of the sensitivities of the regional environ-
ment;

» Understand whether, how and with what re-




sult Arctic climate anomalies propagate to
middle and lower latitudes;

* Quantify sea ice feedback mechanisms that
amplify climate change at high latitudes,
quantify high-latitude terrestrial ice and snow
changes, and consider their effects; and

* Quantify the air-sea—ice momentum and heat
exchanges and quantify the role of air-sea in-
teractions in imparting mesoscale tropospher-
ic and stratospheric dynamics.

Ongoing and Planned Activities

* Develop dynamically coupled meteorological
models for weather prediction on both re-
gional and local scales, assimilating satellite,
aircraft and buoy data (DOC/NOAA, DOD/
ONR/OCEANAV/NEPERF, NASA, NSF);

» Assemble existing data from the instrumental
record on Arctic climate to enable study of
the salient features of climate change, to doc-
ument observable patterns and to test theories
and models (DOC/NOAA);

« Parameterize the effects of physical processes
(eddies, upwelling, wave-ice interaction) for
use in large-scale models without excessive
computations (DOC/NOAA, DOD/ONR/
OCEANAYV, NSF);

« Study the interactions between the atmo-
sphere and snow cover, glaciers and freshwa-
ter ice bodies on land to improve models of
the atmosphere with specified lower boundary
conditions and to determine the effect of ano-
malous snow conditions on the polar heat sink
and atmospheric circulation (DOC/NOAA,
DOI/GS, NASA, NSF);

« Increase linkages among the broader GCM
community, encourage use of multiple GCMs
in Arctic parameterization experiments, and
develop studies of polar radiation, clouds, al-
bedo feedback and high-latitude atmospheric
model performance (DOC/NOAA, DOE,
NSF);

* Develop a ten-year time series of sea ice cov-
er and seasonal snow cover from SMMR sat-
ellite measurements and extend these time se-
ries into the future using SMM/I data
(NASA);

* Systematically analyze the first-year and
multi-year sea ice fractions in the Arctic Ba-
sin and Greenland Sea from SMMR and SAR
data, including ice, paleoclimate and cryo-
spheric parameters (DOD/ONR, DOI/GS,
NASA, NSF);

* Develop plans for an Arctic Climate Studies
Program and assess the effects of climate
change on biological resources, including hu-
mans (DOC/NOAA/NCP, DOI/GS, NSF);

* Analyze existing models and data on “Arctic
low” development and evolution to improve
the ability to predict Arctic low storms (DOD/
ONR);

* Investigate the meteorology of synoptic and
mesoscale cyclogenesis over Arctic ice
(DOC/NOAA),

* Quantify air-sea heat exchanges of mesoscale
tropospheric and stratospheric dynamics dur-
ing the Leads field program (DOC/NOAA,
DOD/ONR);

+ Study the Arctic front over Alaska to improve
operational forecasting using new technolo-
gies, university resources and NWS regional
data base (DOC/NOAA/NWS);

* Expand the data base of sea ice climatology
for both Northern and Southern Hemispheres
(DOD/DOC/IIC);

+ Continue to develop the Arctic Climate Sys-
tems (ACSYS) component of the World Cli-
mate Research Program (DOC/NOAA/OAR);
and

« Initiate the Atmospheric Radiation Measure-
ment (ARM) program site selection on the
North Slope of Alaska for the field program
that is planned to begin in 1994 or 1995 as
part of the U.S. Global Change Research Pro-
gram (DOE).

3.2.3 Tropospheric and
Stratospheric Chemistry

The chemistry of the Arctic atmosphere is dy-
namic, changing in response to natural and man-
induced disturbances. Stratospheric ozone deple-
tion is a global process accentuated at the poles.
Ice core chemistry reveals current and historic
trends in global gas and aerosol concentrations.
Expected warming trends could have a significant
influence on biosphere-atmosphere interactions,
trace gas emissions and retention, and atmospheric
photochemical processes. In addition, an average
of 1.7 million acres of wildfire annually in Alaska
has an impact on airborne particulates and chemis-
try.

Selected Accomplishments and Activities
* Launched of a series of balloons from Alert,

NWT, and Heiss Island, U.S.S.R. as part of a
collaborative research project with scientists
from the University of Wyoming, Environ-
ment Canada and the U.S.S.R.; balloon
soundings inside the winter polar vortex and
at the latitude of the solar terminator showed
a 20% ozone loss at the altitude of observed
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polar stratospheric clouds (NASA, NSF);
* Conducted ABLE-3A in the Arctic to assess
the flux of greenhouse gases, including CH,,
NO,, NOy and O3, between the land surface
and the troposphere and reported the resuits in
a special issue of the Journal of Geophysical
Research (NASA);
Completed a major reprocessing of Nimbus-7
TOMS data, which identified a drop in strato-
spheric ozone in the Arctic and mid-to-upper
northern latitudes that was more severe than
previously reported (NASA);
Obtained aircraft measurements of polar strat-
ospheric clouds during the Airborne Arctic
Stratosphere Expedition (AASE), along with
observations of chemical species including
chlorine monoxide, a key player in photo-
chemical ozone destruction; provided the first
in-situ evidence supporting the view that im-
portant heterogeneous reactions previously
identified only in laboratory and theoretical
studies do take place in the lower stratosphere
(DOC/NOAA/OAR, NASA);
Continued monitoring by the Climate Moni-
toring and Diagnostic Laboratory (CMDL),
formerly Geophysical Monitoring for Climat-
ic Change (GMCC), of the background atmo-
sphere at Barrow, Alaska, and other non-Arc-
tic sites (DOC/NOAA/OAR);
Continued to analyze data from the 1983,
1986 and 1989 Arctic Gas and Aerosol Sam-
pling Program (AGASP) (DOC/NOAA/
OAR);
Expanded the Arctic radiosonde data archive
activity by successfully acquiring a nearly
complete series of soundings from the Soviet
ice stations and completing the digitizing of
the U.S. Ptarmigan dropwindsonde files; the
archive now numbers approximately one mil-
lion soundings dating back to the 1930s
(DOC/NOAA/OAR);
Calculated monthly mean tropospheric tem-
peratures from the thickness of the 850/700
and 700/500 mb layers for each of 1977 grid
points in an octagonal grid centered on the
North Pole for the period 1960-1989 as part
of an ongoing study of Arctic climatology; es-
timated temperature trends by comparing
mean values between the first and last 13-year
periods of the record (DOC/NOAA/OAR);
Continued to sample and analyze Antarctic
and Arctic phytoplankton for bromine produc-
tion to document further results of the bro-
mine ozone destruction phenomenon in both
polar regions (DOC/NOAA/OAR); and '
» Continued sampling and analysis at the Na-

tional Atmospheric Deposition Program site

o e

at Denali National Park (DOI/NPS).

Objectives

» Establish the correlation between the chemis-
try of polar stratospheric clouds in the Arctic
and the ozone concentration at northern mid-
latitudes;

* Develop a data base for determining long-
term regional trends in climate and air chem-
istry, including solar radiation levels, across
the circumpolar regions of the globe;

* Conduct periodic sampling of the Arctic
stratosphere and troposphere to understand
ozone depletion, atmospheric transport phe-
nomena and the role of anthropogenic air-
borne pollutants in the Arctic; and

« Establish regional and seasonal variations in
sources and sinks of carbon, nitrogen and sul-
fur, atmospheric gases and aerosol species
and assess the importance of local emissions.

Ongoing and Planned Activities

» Establish and maintain an appropriate number
of sampling stations for air quality, atmo-
sphere deposition and climate across the U.S.
Arctic (DOC/NOAA, DOE, DOI/NPS/BLM,
NASA, NSF);

» Continue to monitor surface-level gases, aero-
sols and radiation at high-Arctic locations
(e.g., Barrow, Alert, Ny Alesund) (DOC/
NOAA);

* Install Arctic-based, upward-looking lidars to
measure gas and aerosol distributions in both
the troposphere and stratosphere (DOC/
NOAA, NASA, NSF);

* Develop an extensive Arctic radiation balance
program to determine early signals of climate
change (DOC/NOAA, DOE, NASA, NSF);

* Accelerate programs to validate satellite mea-
surements of surface and atmospheric param-
eters in the Arctic (DOC/NOAA, NASA,
NSF);

« Continue periodic Arctic-wide aircraft pro-
grams to provide continuity with past mea-
surements and deploy new sensors at and de-
velop new research methods for specific Arc-
tic locations (DOC/NOAA, DOD/ONR, DOE,
NASA, NSF);

« Conduct necessary follow-up to the 1989 Arc-
tic Ozone Program and AGASP (DOC/
NOAA, DOE, NASA, NSF);

« Conduct long-range transport studies of ni-
trous oxides, trace metals and sulfate aerosols
including Processing of Emissions by Clouds
and Precipitation (PRECP) (DOE);

 Conduct the second Airborne Arctic Strato-
spheric Expedition (AASE-II), a six-month




program (October 1991 through March 1992)
of aircraft data collection for studying strato-
spheric chemistry and dynamics, covering the
Arctic and midnorthern latitudes throughout
the duration of the Arctic vortex (DOC/
NOAA/OAR, NASA);

Continue laboratory investigations into the
role of polar stratospheric clouds and sulfate
aerosols in modifying the chemistry of the
stratosphere in the Arctic and high northern
latitudes (DOC/NOAA/OAR, NASA);
Evaluate the impact of supersonic aircraft
transportation on stratospheric chemistry via a
program of modeling plus laboratory and field
measurements (NASA);

Provide ground-level instrumentation, science
teams and management support for the Net-
work for the Detection of Stratospheric
Change (NDSC), which will measure trace
gases at sites stationed in Resolute and Alert,
Canada; Thule, Greenland; and Kiruna, Swe-
den (DOC/NOAA, NASA),

Launch the Upper Atmosphere Research Sat-
ellite (UARS) (November 1991), which mea-
sures stratospheric chemistry in north and
south latitudes up to 80° with its limb-
observing instruments, and conduct correla-
tive measurements in the Arctic (DOC/
NOAA/OAR, NASA);

Support modeling and data analysis of strato-
spheric chemistry and ozone dynamics in the
Arctic (DOC/NOAA/OAR, NASA);

Continue observational and theoretical studies
related to the airborne stratospheric studies
(DOC/NOAA/OAR);

Continue CMDL research at the Barrow site
by continuing the long-term baseline mea-
surements, continuing to support cooperative
projects by university and othef-agency scien-
tists, and potentially adding several tasks to
the long-term program, including measure-
ments of other trace gases (e.g. CFC-113,

CFC-114 and halons), more detailed ozone
measurements, and ultraviolet radiation and
regional energy budget measurements (DOC/
NOAA/OAR);

Use a NOAA WP-3D, with support from
AGASP scientists, as part of the ONR Leads
Experiment (LEADEX) in the Arctic Ocean
basin north of Alaska, which will study the
role leads play in the Arctic energy budget;
the Wave Propagation Laboratory (WPL) in
cooperation with NOARL is planning an Arc-
tic boundary layer and lead plume study as
part of LEADEX;; a follow-on AGASP flight
program will be planned for 1995 (DOC/
NOAA/OAR);

Conduct a stratospheric—tropospheric ex-
change study, including mesoscale numerical
model simulations and predictions, and air-
craft-based chemical lidar measurements of
trace constituents, air motions and the associ-
ated vertical fluxes of constituents across the
Arctic tropopause (DOC/NOAA/OAR);

Plan further studies on the Arctic stratosphere
within the next five years to examine the de-
tailed structure and extent of Arctic ozone de-
cline and to examine the implications for
lower latitudes throughout the Northern
Hemisphere (DOC/NOAA/OAR); and
Develop the Network for the Detection of
Stratospheric Change (NDSC), a multi-
agency international effort that will consist of
five to six stations operated world-wide by the
mid-1990s for long-term measurements of
ozone and the chemical constituents that in-
fluence it; the goal of the network is to pro-
vide the earliest possible detection of strato-
spheric ozone changes and the means to un-
derstand their origin; there will be one or two
sites in the Arctic (probably Thule, Green-
land, and Resolute, Canada) (DOC/NOAA/
OAR).

49



50

3.3 Land and
Offshore Resources

3.3.1 Energy and Minerals

The geologic framework of the Arctic is very
poorly known because of the complexities of its
geologic setting, its remoteness and its relative
lack of exploration. The remote frozen environ-
ment requires long lead times for energy and min-
eral development. Additional information is neces-
sary to allow the discovery, assessment and map-
ping of new and dependable sources of oil, gas,
coal and strategic minerals. These resources are
important for national security and independence,
as well as for local use and economics (see Sec-
tions 3.1.3 and 2.2 of the Strategy Program for re-
lated activities).

Selected Accomplishments and Activities

« Continued the Alaska Mineral Resources As-
sessment Program (AMRAP) with studies in
six distinct areas; also continued an analysis
of the tectonics and thermal maturity of Arctic
margin basin formations (DOI/GS);
Analyzed the structure of the Brooks Range
as part of the TransAlaska Crustal Transect
(TACT) study, which will be continued to
complete the transect into the Beaufort Sea
(DOI/GS),
Developed a Seafloor Earthquake Measure-
ment System (SEMS) designed to gather sea-
floor motion data to provide seismic charac-
terizations of offshore oil and gas leasing re-
gions (DOE);
Identified gas hydrates in 50 exploratory and
production wells, with the volume of gas
within the hydrates estimated to be twice that
of conventional gas in the Prudhoe Bay Field
(DOE, DOI/GS);
Collected and reviewed seismic profiles to de-
velop a base map for studies aimed at accu-
rately estimating the total amount of clathrate
deposits containing natural gas within a for-
mation or reservoir (DOI/GS);
Completed field studies in the Arctic National
Wildlife Refuge to identify environmental in-
formation and knowledge of the carbonaceous
rock in the region (DOE);
Concluded a four-year study of the 5.7-mil-
lion-acre Valdez Creek Mining District in
south-central Alaska, resulting in the identifi-
cation of 19 previously unreported mineral
occurrences, including placer gold, combina-
tions of gold, silver, platinum, chromium,
nickel, cobalt, molybdenum and zinc, and

economic quantities of industrial minerals
such as limestone, perlite, zeolite, sand and
gravel, and stone (DOI/BOM);

* Began planning and logistics arrangements
for a four-year study of the approximately
two-million-acre Colville Mining District in
north-central Alaska (DOI/BOM/BLM/GS);

» Completed a report on tin and rare-earth
placer deposits in the Ray River watershed,
north-central Alaska, with preliminary re-
source estimates of contained tin in recent al-
luvium of 62-172 million pounds of tin in
300 million cubic yards of gravel; most of the
occurrences are considered subeconomic in-
ferred resources (DOI/BOM); and

+ Completed oil and gas reservoir quality stud-
ies in NPRA and ANWR and petrologic—
petrophysical-engineering studies of selected
wells near ANWR; extracted geochemistry
and biological marker compounds from sed-
iments of the Bulge, northern Alaska and the
Yukon Territory (DOI/BLM).

Objectives

» Continue systematic mineral appraisal activi-
ties and expand programs to provide for peri-
odic assessment of the undiscovered oil and
gas and strategic mineral resources in the Arc-
tic on both broad and local scales;

« Evaluate unconventional energy resources
(e.g. heavy oil, tar sands, gas hydrates);

* Identify energy and mineral resources for lo-
cal use; and

 Use new technologies to develop a more mod-
ern, complete geologic data base, increase
geologic mapping, expand modeling efforts
and design derivative maps to address broader
earth science questions.

Ongoing and Planned Activities

» Expand efforts in site-specific drilling, geo-
logic mapping and related analytical tech-
niques for bedrock and surficial deposits, es-
pecially at medium and large scales, including
geological and geophysical mapping correla-
tion across the U.S.- Canadian Arctic bound-
ary (DOI/BLM/BOM/GS/MMS);

« Assess resources included in unconventional
energy forms, including oil shale, heavy oil,
tar sands, tight-gas sand, geopressured meth-
ane, coalbed methane and offshore gas hy-
drates (DOE, DOI/BLM/BOM/GS/MMS);

« Increase the use of new and improved tech-
nologies, including geographic information
systems and remote sensing, to produce geo-
logic maps of critical Arctic onshore regions
and continental margins and to combine geo-




logic map data with other earth science and
geographic data bases to produce derivative
maps that address specific earth science ques-
tions (DOI/BLM/GS/MMS);

+ Continue research activities such as BLM’s
Resource Management Planning Effort and
MMS’s Resource Evaluation Program that aid
in evaluating local energy resources (DOV/
BLM/GS/MMS);

» Make additional comprehensive, detailed on-
shore and offshore transects in northeastern
and northwestern Alaska (e.g. TACT) to
evaluate the potential for mineral and energy
resources, as well as geologic hazards to de-
velopment (DOE, DOI/GS/MMS, NSF);

* Assess the nonenergy minerals lease sale pro-
posed for 1991 in the Norton Sound area
(DO/MMS);

» Conduct studies using geological modeling of
subsurface resources, coupled with time-lapse
modeling of subsurface impacts of mineral
extraction and reclamation, to determine long-
term cultural and environmental impacts
(DOI/BLM/BOM/GS);

« Continue to analyze geological and forma-
tional characteristics of Alaskan North Slope
fields by studying well data to improve the
knowledge base of gas hydrate deposits
(DOE);

« Assess the production characteristics and eco-
nomic potential of gas hydrates in northern
Alaska and determine the relation between in-
situ gas hydrate destabilization and global cli-
mate change (DOE, DOI/GS);

« Initiate cooperative research efforts to assess
the extent of the gas hydrate resources found
in Alaska (DOE);

* Study parameters for the design and develop-
ment of a production well to recover methane
from gas hydrate deposits on Alaska’s North
Slope (DOE);

* Better define the extent of the deep gas re-
source base in the North Slope using field,
laboratory and modeling activities to improve
our understanding of the formation, migration
and entrapment of this resource (DOE);

» Characterize Arctic hydrocarbon reservoirs in
terms of their reserves, physical and chemical
properties, geologic configuration, structure
and development potential (DOE, University
of Alaska);

* Continue the Colville Mining District study
through FY 1994 by examining in detail sites
identified from field reconnaissance sampling
to delineate the extent, grade and type of min-
eralization and to determine the potential for
development (DOI/BOM);

* Continue to develop a minerals GIS/data base
for microcomputers that allows extraction of
current lease, well and oil and gas assessment
information in text or map overlay format
(DOI/BLM); and

* Continue a detailed oil and gas study of the
Utukok Special Management Area of the
NPRA, petroleum geology and geochemistry
studies in ANWR, and a bedrock geology
study of the northernmost bulge of the Rocky
Mountain Cordillera (DOI/BLM).

3.3.2 Coastal and Shelf Processes

Erosion rates are extremely high along the
Alaskan Arctic coast, where sea ice and perma-
frost are common. Specific questions about where
to build causeways, man-made islands and other
structures can only be answered after basic pro-
cess information is collected, interpreted and ana-
lyzed carefully. Studies of coastal erosion and sed-
iment transport in the Arctic are needed to under-
stand the long-term history of the coastal area in
order to intelligently manage the coastal region
(see Sections 2.2 and 2.4 of the Strategy Program
for related activites).

- Selected Accomplishments and Activities

* Developed and released a National Coastal
Geology Program, which addresses erosion
and other coastal hazards and in future years
will focus on the role of ice and freeze—thaw
processes in causing erosion in Arctic Alaska
(DOI/GS); and

» Developed a coastline and surf-zone smear
model and a handbook of smear model input
variables, on a shoreline segment-by-segment
basis, for the Alaskan OCS in 1989; the mod-
el will be used interactively to make probabi-
listic predictions of the physical and chemical
state, amount and location of spilled oil after
it contacts a beach; it accounts for deposition,
beach substrate and slope, resuspension,
weathering and along-shore transport of
spilled oil (DOI/MMS).

Objectives

* Map beach, littoral and nearshore sediment
and subsea permafrost and determine their as-
sociated physical and chemical properties;

* Define the processes controlling the formation
and degradation of the seasonally frozen sea
floor;

* Implement long-term measurements of tides,
winds, waves, storm surges, nearshore cur-
rents and sediment distribution pattems to un-
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derstand coastal erosion and sediment trans-
port processes; and

* Investigate the direct and indirect effects of
ice on coastal erosion (the influence on waves
and currents) and on sediment transport (con-
tact with beach sediments, keel gouging, en-
trainment in frazil ice).

Ongoing and Planned Activities

* Investigate the volume of sediment and water

transported by rivers (DOI/GS);

* Expand the use of remote sensing technolo-
gies and other photographic processes as a
source of coastal erosion and sediment trans-
port data (DOC/NOAA, DOI/GS, NASA);
Investigate innovative techniques, such as ar-
chaeological surveys, as a means of gauging
shoreline stability and measuring rates and
amounts of coastal erosion and delta or coast-
al lowland submergence (DOI/GS, NASA,
NSF, SD);

Develop and implement cooperative studies to
sample and assess coastal beaches, bluffs and
shore faces (DOC/NOAA, DOE, DOI/GS/
MMS); 2

Plan and conduct icebreaker-supported pro-
grams in coastal areas (DOC/NOAA, DOV/
GS/MMS);

Maintain gauging of three U.S. Arctic rivers
to determine sediment type, mineralogy, pe-
trology, provenance and grain size and ex-
change data with other Arctic Rim nations to
understand ancient and modern Arctic stream
sediment supply histories (DOI/GS); and
Collect data on the thaw settlement of subsea
permafrost and the engineering properties of
frozen sediment; establish long-term investi-
gations on thermal and oceanographic vari-
ables of the seafloor and frozen sediment
(DOD/CRREL, DOE, DOI/GS).

.

3.3.3 Terrestrial and Freshwater
Species and Habitats

The Arctic supports many unique species of
birds, mammals, fish and plants, which are impor-
tant resources to the Nation, as well as to Alaska
Natives. Some of these resources are harvested
commercially or for subsistence purposes (€.g.
food, shelter, fuel, clothing and tools), and others
provide recreation. To assure that biological re-
sources are protected for future generations, man-
agement agencies must have adequate data and in-
formation on the biology and ecology of these spe-
cies, as well as information on environmental pa-

rameters of importance to vital processes (e.g.
feeding, breeding).

Selected Accomplishments and Activities

* Instituted a Veterinary Science Program at the
University of Alaska Agricultural Experiment
Station, in collaboration with the Institute of
Arctic Biology and the Alaska Department of
Fish and Game, to study diseases, parasites
and toxicology in wildlife; conducted field in-
vestigations and captive-animal research on
many animals, including musk oxen, caribou,
reindeer, wolves, arctic foxes, lynx, mink and
sea otters, with special emphasis on brucello-
sis, rabies and oilspill toxicology (DA/CSRS);

« Continued studies of wolves at Denali, Gates
of the Arctic, and Noatak; muskox at Gates of
the Arctic and Bering Land Bridge; caribou,
merlins, golden eagles, dall sheep and air
quality at Denali; reindeer at Bering Land
Bridge; steppe vegetation at Yukon-Charley
Rivers; vegetation inventory at Bering Land
Bridge; and brown bears and water resources
at Noatak (DOI/NPS);

 Completed baseline fish and limnological
studies at Gates of the Arctic, Surprise Lake
in the Aniakchak Caldera, Yukon-Charley
Rivers and Lake Clark (DOI/NPS);

» Evaluated issues related to northern Pacific
salmonid enhancement on the Noatak River
(DOI/NPS);

» Continued studies evaluating the potential ef-
fects of resource development, either by de-
veloping baseline information on resources
that may be at risk or by measuring the effects
of ongoing development on populations of se-
lected species, giving special attention to cari-
bou, musk oxen and species of waterfowl, pri-
marily geese, believed vulnerable to distur-
bance (DOI/FWS);

« Conducted studies of snow geese on the Arc-
tic National Wildlife Refuge, emphasizing es-
sential habitats and documenting types of
vegetation used for food in order to predict
the consequences of displacement of the geese
from these habitats by development (DOI/
FWS);

» Continued research on black brant geese in
the Teshekpuk Lake area; about 80% of the
time spent there is devoted to feeding in a nar-
row strip of grasses and sedges along the
shorelines of large, shallow, low-relief water
bodies; molting brant are sensitive to a wide
array of man-caused disturbances (DOI/BLM/
FWS/MMS).

« Radiomarked 53 Pacific black brant in the So-
viet Union, western Alaska and Canada and




Lagoon, along with 276 banded individuals
(DOI/FWS);

» Studied the behavior and energetics of Pacific
black brant and other geese in response to air-
craft overflights at Izembek Lagoon, Alaska
(DOIFWS/MMS);

» Showed that a reduction of the population of
Arctic foxes improves the nesting success of
cackling Canada geese somewhat in years
when voles, the primary prey of the foxes, are
abundant but has little or no effect in years
when voles are scarce (DOI/FWS);

+ Continued to monitor the population status of
musk oxen, which were reintroduced to the
Arctic National Wildlife Refuge in 1969; the
population appears to have stabilized within a
range of 350-400 individuals (DOI/FWS);

* Determined that the survival of nesting fe-
male emperor geese on Alaska’s Yukon-Kus-
kokwim Delta varies from 44 to 66% annually
and is strongly correlated with nesting; fe-
males that nest are apparently less vulnerable
to spring and summer subsistence hunting
(DOIFWS);, J

» Completed the Utility Corridor Resource
Management Plan, covering more than 15
million acres of BLM-managed land in north-
ern Alaska along the Trans-Alaska Pipeline
System between the Yukon River and the
Brooks Range; conducted an integrated re-
source data collection effort within the Utility
Corridor (DOI/BLM);

* Completed an interdisciplinary report for
lands in the Central Arctic Management Area;
continued to implement the Norton Sound
Habitat Management Plan; continued to moni-
tor habitat management plans covering Areas
of Critical Environmental Concern (DOI/
BLM); and

» Started several riparian enhancement and res-
toration projects on the Seward Peninsula in
cooperation with the Alaska Departments of
Fish and Game and Transportation (DOI/
BLM).

: : later detected 33 of them staging at [zembek
|
|
|
|
|

Objectives

* Determine abundance and distribution of fish
and wildlife populations and identify their
habitat requirements;

* Develop new techniques and technologies for
studying and managing biological resources
in the often-remote and cold-dominated Arc-
tic environments, including recovery of eco-
systems damaged by wildfires and other natu-
ral and human-induced causes; and

» Improve methods for detecting and determin-

ing the effects of human activities on the en-
vironment and identify measures to mitigate
the declines of Arctic biological resources and
the destruction of habitats.

Ongoing and Planned Activities

* Measure the transmittance of photosyntheti-
cally available radiation through various ice
types, including snow-covered ice, on large
lakes and the biological productivity (phyto-
plankton and zooplankton) that occurs be-
neath these surfaces (DOC/NOAA);

» Characterize the under-ice surface of lakes as
a habitat for planktonic and benthic flora and
fauna (DOC/NOAA);

+ Examine the role of sediment floc on the un-
der-ice surface of lakes in nutrient and con-
taminant dynamics (DOC/NOAA);

* Study the influence of the Slave River on the
productivity and contaminant loading of Great
Slave Lake (in Canada’s Northwest Territo-
ries) including the potential for adverse ef-
fects of increased watershed development and
possible effects of climatic warming (DOC/
NOAA);

» Direct more emphasis on long-term ecological
research and monitoring programs to study
terrestrial and aquatic habitats and the resident
and migratory species they support; differenti-
ate naturally occurring changes from those re-
lated to human activity and identify linkages
with coastal and marine ecosystems (DA/
CSRS, DOI/BLM/FWS/NPS, NSF);

« Increase the involvement of Alaska Native
residents and organizations in research pro-
grams and decisions affecting fish and wild-
life and other renewable land-based ecosys-
tem resources (DA/CSRS, DOI/BLM/FWS/
NPS, NSF);

* Investigate the trophic relationships between
higher vertebrate predators and consumers
(e.g. seasonal predation rates, prey switching
and habitat overlap) (DOI/BLM/FWS/NPS);

« Continue interagency participation in multi-
disciplinary research efforts, including studies
of Teshekpuk Lake waterfowl ecology and
the Arctic National Wildlife Refuge (DA/
CSRS, DOI/BLM/FWS/ MMS/NPS);

* Determine spawning escapement and distribu-
tion of Pacific salmon in selected tributaries
of the Yukon River (DOI/FWS);

» Determine abundance characteristics, life
stage distribution and population characteris-
tics of fish species on the North Slope drain-
ages of ANWR and the extent to which they
utilize aquatic habitats (DOI/FWS);

« Investigate the nature, extent and control of
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parasite and disease problems in wildlife
(DA/CSRS);

« Establish criteria for cultivating and propagat-
ing selected Alaska native plants (DA/CSRS);

¢ Determine methods for treating abandoned
gravel pads and roads in Arctic Alaska wet-
lands to improve their suitability for wildlife
habitat by vegetating such sites with indig-
enous plants, with special reference to Prud-
hoe Bay and the surrounding oil fields (DA/
CSRS);

 Determine the influence of oil hydrocarbons
on reproduction in mink (DA/CSRS/SAES);

« Evaluate the effects of jet boats on salmon
and trout egg and fry survival at Katmai and
Lake Clark (DOI/NPS)

« Continue studies of the relationship of bears
to the Red Dog Mine at Noatak, bears and
hunting at Aniakchak, merlins and pesticides
at Denali, wildlife and road use at Denali, fur-
bearers and trapping at Gates of the Arctic,
and fire and wildlife in northwest Alaska
(DOI/NPS); and

« Begin studies of fire and wildlife in interior
Alaska; moose and brown bears at Bering
Land Bridge; river ecology and use, and
stream fish genetics at Noatak; water resourc-
es at Gates of the Arctic; lichens at Noatak;
wetlands at Yukon-Charley Rivers and coastal
resources at Cape Krusenstern (DOI/NPS).

3.3.4 Forestry, Agriculture and
Grazing

Increased knowledge of the current and poten-

: ‘

its created from petroleum exploration and ,
production, revealing that 75 speciés from 19
families were colonizing gravel pads that
were 5 to more than 15 years old; proposed a
revision of revegetation methods to facilitate
use of indigenous species for gravel pad reha-
bilitation (DA/CSRS);

» Examined patterns of nitrogen cycling within
primary successional soils associated with
open shrub, alder and white spruce stands on
the Tanana River flood plain near Fairbanks;
alder forest floors had the highest nitrogen-
fixing rates: 163 kg of fixed nitrogen per year
(DA/CSRS);

« Isolated over 56 cold-tolerant Trichoderma
and over 400 cold-tolerant bacteria from
Alaska soils; Trichoderma species were found
to be capable of controlling damping-off,
snow mold and many economically important
soilborne diseases, as well as promoting plant
growth and development (DA/CSRS);

* Studied selenium supplementation of beef
cattle; small amounts of feedstuffs containing
adequate Se and monthly injections, or injec-
tions every two months, will supply adequate
Se (DA/CSRS);

» Studied safety and nutritional content of rein-
deer field-harvested during a spring 1989 han-
dling; low total fat content results in a satu-
rated fat content that approximates that of
poultry and fish (DA/CSRS);

« Attempted to control brucellosis disease in re-
indeer herds by treating approximately 15,000
reindeer with a vaccine that has been ap-
proved for use in Alaska, with initial results
indicating that field protection was provided
(DA/CSRS);

tial productivity of Arctic and Subarctic forests
and soils will lead to improved management prac-
tices for increasing the productivity of renewable
resources. The goals are to promote self-suffi-
ciency among local inhabitants and to accrue eco-
nomic benefits.

« Initiated a five-year strategy for reindeer graz-
ing on the Seward Peninsula (DOI/BLM);

« Continued research on movements and repro-
ductive success of caribou, with emphasis on
the interaction of weather and other factors
with habitat utilization during critical parts of
the life cycle and the consequent influence of

Selected Accomplishments and Activities habitat availability on populations (DOV/

» Completed a risk rating system for Lutz and FWS); and
white spruce stands that incorporates plant » Used Landsat-TM data as part of a project to
community associations as an index to stand study the use of remote sensing for identify-
risk from attack by spruce beetles (DA/FS); ing tundra vegetation (DOI/FWS).

« Developed a moose habitat enhancement plan
for the Copper River Delta and continued data  Objectives
collection on moose habitat preference in ri- « Continue and extend forest resource research
parian areas of the Copper River Delta and in throughout the underutilized taiga forests, fo-
mountainous areas of Denali National Park cusing on applying ecological information in

(DA/FS); sustained-yield management and protection of
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« Began studies of plant succession focused on
natural colonization of artificial gravel depos-

forest types for subsistence and economic use;
« Enhance soil and crop science research to de-




velop effective management practices under
conditions of permafrost, low temperatures,
wildfire and development impacts; and

» Improve techniques and technologies for re-
search on reindeer management systems, in-
cluding health, habitat and forage.

Ongoing and Planned Activities

* Acquire long-term baseline data describing
taiga forests, including productivity, human
occupancy, total carbon production and se-
questering, and the vigor and health of key
vegetation communities and species including
ecotones, employing permanent research
sites, GIS and remote sensing, integrative
modeling and dendrochronological techniques
(DA/CSRS/FS/SCS, DOI/BLM/NPS);

* Addressed remaining problems in distinguish-
ing vegetation classes while using Landsat-
TM data to identify tundra vegetation (DOY/
FWS);

* Determine the human and environmental im-
pacts, including the effects of fire, insects and
diseases, on forest and park resources for use
in developing more effective management and
protection systems and for supporting subsis-
tence, wildlife habitat and protection of
streams and fisheries (DA/CSRS/FS, DOY/
BLM/FWS/NPS);

*» Monitor climate conditions in areas where
soils have the potential for agriculture to de-
termine their suitability for crop production,
focusing on the effects of permafrost, erosion
and short growing seasons (DA/ARS/CSRS/
SCS, DO/BLM/NPS);

» Develop plant varieties that perform under se-
vere Arctic conditions for use in rehabilitating
disturbed environments (DA/ARS/CSRS,
DOI/BLM/NPS); .

+ Collect data on lichens, including nutrient
value, sensitivity to disturbance and recovery
from overgrazing (DA/SCS, DOE, DOV/
BLM/NPS);

+ Study the influence of snow cover on the
availability of winter range forages, and the
interactions and competition of caribou and
reindeer on tundra range in western Alaska
(DA/SCS, DOI/BLM/NPS);

* Monitor the levels of forest pests in interior
Alaska forests (DA/FS/ARS, DOI/NPS/
BLM);

* Determine the impact of timber harvests on
snowmelt and runoff rates from a boreal for-
est watershed (DA/CSRS/FS);

* Determine after-fire plant succession on bo-
real zone rangeland disturbed by oil drilling
activities (DA/CSRS);

* Determine methods for treating abandoned
gravel pads and roads in arctic Alaska wet-
lands to improve their suitability for wildlife
habitat by vegetating such sites with indig-
enous plants, with special reference to
Prudhoe Bay and surrounding oil fields (DA/
CSRS);

+ Determine soil nitrogen supplies in relation to
forest productivity and successional patterns
(DA/CSRS);

* Identify organisms that have a potential for
suppressing specific soil-bome plant patho-
gens and determine the mode of action of
these biocontrol agents (DA/CSRS);

* Investigate seleniferous feeds and injectable
liquid selenium as supplements to selenium-
deficient beef cattle diets (DA/CSRS);

* Study reindeer herding at Bering Land Bridge
(DOINPS);

* Determine the quality of Alaskan reindeer
meat, handled and harvested under existing
conditions, as a potentially important market
product for Native people (DA/CSRS): and

* Continue development of an effective control
program for brucellosis in reindeer herds
(DA/CSRS).
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3.4 Land-Atmosphere
Interactions

3.4.1 Glaciology and Hydrology

Documentation of seasonal, interannual and
long-term trends in the physical environment of
the Arctic requires attention to the special features
of seasonal and perennial snow and ice cover and
glaciers, especially as they relate to and record cli-
matic change. Reliable information is also needed
on surface water quality and quantity. Collection
of this information will provide a climatic and hy-
drologic baseline for the Arctic.

Selected Accomplishments and Activities
» Combined field observations with Synthetic
Aperture Radar and ice-penetrating radar
measurements of the Malaspina and Bering
Glaciers to show that both glaciers occupy
deep fjord basins extending several hundred
meters below present sea level; in both in-
stances the basins extend more than 50 km
behind the present ice margins (DOI/GS);
Determined that the recent acceleration in the
rate of retreat of the Mendenhall Glacier is
not related to global warming but is a function
of changes in the drainage system associated
with the glacier (DOI/GS);
Determined that between 1977 and 1988 the
Wolverine Glacier thickened by as much as
8.1 m, caused by unusually warm winters ac-
companied by high amounts of snow precipi-
tation; the climate during the post-1977 peri-
od of observations has become warmer and
wetter (DOI/GS);
Continued the Greenland Ice Sheet Project;
the major thrust of the GISP II project is to
drill and recover ice cores from the entire
thickness of the Greenland Ice Sheet, over
3000 m, in order to reconstruct the history of
atmospheric chemistry and climate for the
Northern Hemisphere over the past 200,000
years (NSF);
Continued to reprocess Geosat altimeter data,
with results suggesting that part of the Green-
land ice sheet thickened significantly in the
nine-year interval between the Seasat and
Geosat altimeter missions (NASA);
Tracked coarse (gravel) sediments in glacially
fed rivers via radio transmitters, providing a
major breakthrough for understanding sedi-
ment transport regimes in gravel-bed rivers by
providing the first comprehensive data on
both rates of movement and transport se-
quences correlated to specific flow events
(DOD/CRREL);

o ToToweRE

* Tested high-resolution ground-penetrating ra-
dar’s ability to locate and define highly local-
ized sources of water in permafrost at several
sites in Alaska; located water conduits at
depths between 5 and 25 m below the basal ice
layer at the margin of the Matanuska Glacier in
southeastern Alaska (DOD/CRREL);

* Developed a model (following field and labora-
tory studies) to predict the development of im-
permeable fim (and consequent runoff and dis-
charge to the ocean) in response to predicted
future climate change (DOE); and

» Convened an interagency workshop on glacier
monitoring in Alaska was and developed plans
for long-term monitoring (DOI/GS/NPS).

Objectives

» Continue to develop paleoenvironmental rec-
ords from ice caps, ice sheets and mountain
glaciers; conduct research on processes by
which gases and aerosols are incorporated into
the snow and ice; and correlate these records
with adjacent records for other sources and
proxy records;

* Document the cause-and-effect relationships
between glaciers, sea ice and global hydrology,
including the relationship to world sea-level
changes and climatic fluctuations, both long-
term and short-term, regional and global, and
continue to develop models for glacier mecha-
nisms;

* Determine the consequences of specific renew-
able and nonrenewable resource development
and harvest practices on ground and surface
water, and develop predictive models for
stream flow and water quality;

« Forecast future sea-level change caused by
“greenhouse”-induced changes in runoff from
polar glaciers and ice caps; and

» Establish the role of land-water interactions in
the control of nutrient cycling.

Ongoing and Planned Activities

* Expand systematic programs of ocean—atmo-
sphere—glacier interaction, coupled with field
studies to monitor short- and long-term chang-
es in glaciers caused by flow dynamics and cli-
mate (DOD/CRREL, DOI/GS, NASA, NSF);

» Expand the use of innovative research tech-
niques, including remotely sensed data collec-
tion from microwave satellites and aircraft
(DOC/NOAA, DOD/CRREL, DOI/GS,
NASA); :

« Continue important studies of mass balance
and dynamics of representative Alaskan gla-
ciers and expand studies to other glaciers (DA/
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FS, DOD/CRREL, DOI/GS, NSF);
Implement national and international coopera-
tive agreements to augment monitoring net-
works to study glacier mass balance, glacier
fluctuations, stream quality and river behavior
across the Arctic, and increase the use of re-
gional facilities for long-term monitoring
(DOD/CRREL, DOI/GS, NASA);

Develop theoretical models for determining
the quantity of precipitation and snow distri-
bution by wind drifting, and for forecasting
snowmelt and precipitation runoff in glacier-
ized and unglacierized basins in permafrost
regions (DOC/NOAA, DOE, DOI/GS,
NASA, NSF/NCAR);

Gauge the quantity and monitor the water
quality of Arctic streams to determine dis-
charge cycles (DOI/GS);

Complete the acquisition of the 3000-m-deep
ice core in Greenland, continue analyses of
the ice for paleoclimatic and atmospheric
chemistry conditions, and conduct ancillary
surface studies on depositional regimes
(NSF);

Develop projects under Arctic System Sci-
ence (ARCSS) to understand the role of hy-
drologic processes and nutrient cycling in
long-term changes of the Arctic (NSF);
Monitor Alaskan glaciers as an indicator of
global climate change (DOI/NPS/GS);

Use the CRREL Sleepers River Research Wa-
tershed, Vermont, as a cold regions research
site for the DOI/USGS Water, Energy and
Biogeochemical Budgets program (DOD/
CRREL, DOI/GS);

Conduct transect studies of the glaciers of
North America using historic photography
and maps to establish a retrospective baseline;
extend this baseline to the future using field
observations and remote sensing (DOI/GS/
NPS);

Conduct an airborne SAR and laser altimeter
investigation over Greenland during the sum-
mer of 1991, with the goal of applying data
from these instruments to a variety of geo-
physical investigations (NASA);

Complete the reprocessing of Geosat altimeter
data and begin to process and analyze ERS-1
Advanced Microwave Instrument altimeter
data (NASA);

Continue to develop and validate regional-
scale snow runoff models for estimating fu-
ture sea-level changes (DOE);

Continue to evaluate the influence of various
wind shields on snowfall catches on precipita-
tion gauges in the Arctic (DA/SCS, DOC/
NOAA/CMDL);

+ Continue to monitor and expand to an appro-
priate sample density the network of Wyo-
ming-shielded precipitation gauges (DA/SCS);
and

* Observe precipitation variations over the
Greenland ice sheet (DOC/NOAA).

3.4.2 Permafrost, Landscape
and Paleoclimate

Additional knowledge is needed about the tem-
perature, distribution, thickness and depth of per-
mafrost throughout all geomorphic provinces of the
Arctic, including the continental shelf. Modern
geologic processes that are responsible for the
present morphology and land surface need to be
better understood.

Selected Accomplishments and Activities

» Investigated the concept that variations in the
surface concentration of radon gas could indi-
cate the permafrost distribution at depth and
provide a rapid means of performing prelimi-
nary site investigations for planning and de-
sign of facilities (DOD/CRREL);

» Developed a preliminary model to predict heat
transfer in the active layer overlying perma-
frost (DOD/ARO/CRREL);

+ Determined continuous vegetation histories
from lake deposits in Alaska and the Soviet
Far East, providing the first comparisons of
events of the late Glacial and Holocene rec-
ords on both sides of the Bering Sea (NSF);

* Assessed the impact of climate change on per-
mafrost distribution (NSF, DOI/GS); and

* Supported the International Permafrost Associ-
ation, which began publishing a biannual news
bulletin and began preparing a circumpolar
permafrost map at 1:7,500,000 in cooperation
with government agencies (DOD/CRREL,
DOI/GS, NSF).

Objectives

* Undertake a comprehensive program to extract
paleoclimatic records from permafrost terrains;

* Understand how geologic processes affecting
Arctic morphology and land surfaces have re-
sponded to changes in the past, and converse-
ly, how these land surfaces and their constitu-
ent sediments document the history of past cli-
mate;

* Improve the ability to assess and predict the
degree and rate of disturbance and recovery of
permafrost terrain following natural or human-
induced changes;
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* Develop results leading to the ability to pre-
dict future climate-induced changes to the
Arctic landscape; and

* Reconstruct the late Glacial and Holocene cli-
mate history in the Arctic.

Ongoing and Planned Activities

» Conduct integrated studies of modern geolog-
ic processes and landforms, relict landforms,
and changes in climate-controlled geologic
processes with time (DOD/CRREL, DOI/GS,
NSF);
Systematically investigate the temperature
characteristics, areal extent, depth structure
and response to climate change of Arctic per-
mafrost by implementing a systematic long-
term observational network of stations in
Alaska designed for active layer and tempera-
ture measurements (DOD/CRREL, DOE,
DOI/GS/MMS, NASA, NSF);
Continue to determine and map the character,
horizontal distribution and depth of terrestrial
and subsea permafrost (DOD/CRREL, DOE,
DOI/GS, NASA, NSF);
Continue projects to recovér paleoenviron-
mental histories from lake sediments, Quater-
nary deposits and permafrost terrain (NSF);
Monitor geothermal boreholes in northern
Alaska for climate reconstruction (DOI/GS);
and
Revise the permafrost map of Alaska and par-
ticipate in the preparation of a circumpolar
permafrost map (DOI/GS, NSF).

3.4.3 Ecosystem Structure, Function
and Response

The Arctic is expected to be especially sensi-
tive to the effects of possible global changes, in-
cluding possible greenhouse warming on terrestri-
al, atmosphere and marine environments, as well
as contaminant transport and deposition. Research
is needed to improve our understanding of the in-
fluence of climate on land and freshwater process-
es and vice versa. Topics of particular importance
include heat balance relationships, landscape alter-
ation, impacts of wildfire, identification of biolog-
ical indicators of change, current contaminant lev-
els, sources and sinks of carbon and trace gases,
and long-term trends in biological diversity (see
Sections 3.3.3 and 2.3 of the Strategy Programs
for related activities).

Selected Accomplishments and Activities
« Continued research at the NSF Long Term

Ecological Research (LTER) site at Bonanza
Creek to determine the effects of resource
limitations such as moisture and sucrose on
ecosystem productivity and resiliency, and to
study how the addition of sucrose and saw-
dust to experimental sites alters the carbon—
nutrient balance (DA/FS, NSF);

* Installed climatic monitoring stations on an
upland and flood plain area in the Bonanza
Creek LTER site for measuring snow load
and water content, temperatures of the soil
profile, monthly depth of freeze and photo-
synthetic active radiation (DA/FS, NSF);

* Measured the partial pressure of CO, in 29
aquatic ecosystems across Arctic Alaska,
showing that in most cases (27 of 29) CO,
was released to the atmosphere; this CO,
probably originates in terrestrial environ-
ments; if this mechanism is typical of that of
other tundra areas, then current estimates of
the Arctic terrestrial sink for atmospheric CO,
may be 20% too high (NSF);

* Determined that tussock tundra vegetation
near Toolik Lake, Alaska, is losing carbon to
the atmosphere, possibly in response to recent
climatic and environmental conditions; given
the very large pools of soil carbon in northemn
ecosystems (390 GT), there is a potential for
significant impact on atmospheric CO, should
a sizeable portion of the stored soil carbon be
released to the atmosphere (DOE);

* As part of the LTER lake study, showed that
primary production is seasonally dependent
on river flow and nutrient inputs, which varies
annually, and that sediments act as a strong
nutrient sink with no cycling of nutrients
(NSF);

» Used remote sensing studies to develop new
and more accurate estimates of methane flux
in the North American Arctic tundra (NASA);

» Developed an experiment plan and selected
candidate sites for the Boreal Ecosystem—At-
mosphere Study (BOREAS); the proposed ex-
periment sites are in Prince Albert National
Park, Saskatchewan, and Nelson Home, Man-
itoba (NASA);

« Found 1960s fallout radionuclide of cesium
within 10 cm from the ground surface, show-
ing how strongly it is retained on the organic
mat (DOE);

» Found that beryllium 7, a naturally occurring
radionuclide, moves downslope to the riparian
zone in tundra, with very little leakage into
streams, suggesting that metals that behave
similarly to beryllium (e.g. iron, zinc, cobalt
and lead) would tend to concentrate in the ri-
parian zone as well (DOE);




» Developed particle trajectory models (of road
dust) to predict alteration of drainage, thaw
depth and effects of different ecosystems
(DOE);

* Developed models to investigate climate

change effects and modifications of surface

energy balance and calibrated them with gas
and water flux measurements (DOE);

Implemented a field pilot study, the Arctic

Accumulation of Air Toxics Project, across

the North Slope of the Brooks Range to eval-

uate the use of lichens and mosses as environ-
mental surrogates for inorganic and organic
contamination (EPA);

Convened an international workshop to ex-

change information on experimental ap-

proaches and methodologies for evaluating

Arctic air toxins; cooperated with a visiting

Estonian scientist on sampling protocols and

approaches; and shared resources and re-

search information with NPS, USFWS and

NSF (EPA); and

Determined levels of trace metals and hydro-

carbons in sediments and organisms of the

Beaufort Sea as part of a continuing monitar-

ing study to determine if oil and gas activities

are altering environmental chemistry (DOI/

MMS).

Objectives

* Distinguish ecological changes due to natural
causes from changes due to human activities
and evaluate management techniques for the
conservation and restoration of ecosystems;

* Identify and evaluate the responses of key bi-
ological populations and ecological processes
to increased CO, and to different climatic
conditions; monitor the changes in ecotone
boundaries, which might serve as integrative
indicators of change; and select biological in-
dicators for use in a monitoring program de-
signed to detect, measure and predict the ex-
tent of change;

* Expand the number of Long-Term Ecological
Research sites and biological observatories
into representative Arctic sites under LTER,
MAB and ANILCA activities;

* Identify factors contributing to reductions in
regional and global biological diversity;

* Integrate process, community, ecosystem and
landscape features into a dynamic description
that is realistically linked to both finer and
coarser scales of resolution;

* Determine the CO, flux from tundra the and
responses of vegetation to elevated levels of
CO;,; and

* Determine the environmental factors control-

ling methane fluxes.

Ongoing and Planned Activities

* Develop and implement techniques for detect-
ing, minimizing and monitoring changes in
terrestrial and aquatic systems caused by hu-
man activities and environmental factors (DA/
FS/SCS, DOE, DOI/BLM/FWS/MMS/GS/
NPS, EPA, NSF);

Institute multiagency planning to establish
ecological hypotheses to be tested by field
and laboratory research (DA/FS, DOE, DOI/
BLM/NPS/MMS, NASA, NSF, SI);

Conduct studies to determine the most appro-
priate sites for biospheric observations and
transects (DA/FS, DOE, DOI/BLM/GS/NPS,
NASA, NSF, SI);

Conduct studies to evaluate the effects of hu-
man activities on the genetic integrity of wild
populations of fish, wildlife and vegetation
(DA/FS, DOE, DOI/BLM/FWS/NPS/MMS,
NSF, SI);

Expand the use of satellite remote sensing and
other technologies (DOC/NOAA, DOE, DOI/
BLM/FWS/GS/NPS/MMS, NASA, NSF);
Conduct multiagency symposia on terrestrial
ecosystems and ecological research, including
post-season review meetings (DA/FS, DOE,
DOI/BLM/FWS/NPS, NASA, NSF, SI);
Link biosphere reserves and other protected
lands to the NSF-sponsored Long-Term Eco-
logical Research program; expand northern
LTER candidate sites to include Noatak Pre-
serve and ANWR (DA/FS, DOI/FWS/NPS,
NSF, SI);

Through the U.S. Arctic Directorate of MAB,
continue to implement the Northern Sciences
Network (DA/FS, DOE, DOI/FWS/ NPS,
NSEF, SI).

Initiate the first phase of the Arctic System
Science program Land-Atmosphere-Ice In-
teractions; continue the Fairbanks and Toolik
Lake LTER program and related terrestrial
and aquatic ecosystem projects (NSF);
Continue interdisciplinary methane investiga-
tions to measure methane flux in situ and to
understand ecological processes leading to
methane flux in the Arctic (DA/FS, DOC/
NOAA, DOE, EPA, NASA, NSF);

Develop direct measurements of integrated
soil production and consumption of methane,
carbon dioxide, nitrous oxide and carbon
monoxide using a technique based on soil
fluxes and profiles of radon (222) (EPA):
Continue investigations to classify and stratify
ground cover types for developing statistical
estimates of methane flux for the Arctic tun-
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dra and taiga (NASA);

» Develop radiative transfer models for synthet-
ic aperture radar to measure structural proper-
ties of high-latitude forests (NASA);

» Continue planning for the Boreal Ecosystem—
Atmosphere Study (BOREAS), which will be
conducted jointly with several Canadian agen-
cies; solicitations for proposals will be re-
leased in late 1991; automated data collection
will take place from 1992 through the inten-
sive field campaigns planned for 1994
(NASA);

« Investigate the potential effects of global
change on the Alaskan boreal forest and re-

generation of boreal tree species (DA/CSRS/
FS); =

* Expand the impact and recovery program to
use existing disturbed sites for measuring
changes in important ecosystem parameters
(DOE);

« Initiate the development of a circumpolar net-
work for investigating disturbed sites in other
regions exposed to different energy-related
disturbances (DOE); and

* Assess the risk, in terms of character, magni-
tude and timing of changes, to Arctic biologi-
cal systems from atmospherically deposited
contaminants (EPA).




3.5 Engineering and
Technology

Three recent reports identify research needs in
polar engineering. The National Science Board, in
its report on the Role of the National Science
Foundation in the Polar Regions (NSB 1987),
identified research needs in polar engineering.

The Arctic Research Commission (ARC 1990)
undertook an examination of the state of Arctic
engineering and technology research to identify
possible gaps and weaknesses and make appropri-
ate recommendation. The Commission stated that
a strong engineering research program is neces-
sary to improve design and construction tech-
niques, equipment, materials and components to
make engineering practices more effective under
Arctic conditions. The Commission concluded
that, in order to satisfy the basic principles of U.S.
Arctic Policy and to achieve the desired national
competitiveness in the Arctic, it is necessary to
significantly improve the nation’s Arctic engineer-
ing capabilities through a balanced, sustained and
coordinated program of Federal support of cold re-
gions engineering research at universities and na-
tional laboratories.

Based on its findings the Commission recom-
mended that the U.S. Interagency Arctic Research
Policy Committee develop an Arctic engineering
research plan with special emphasis on the follow-
ing priority items:

» Oil spill prevention technology, including in-
novative containment and cleanup operations
in ice-infested waters and permafrost terrain;

» Waste disposal and air pollution control;

 Power generation and energy storage;

* Improved Arctic construction techniques;

* Transportation systems for Arctic conditions;
and

* Materials and processes suitable for Arctic
operations.

In addition to these topics, priority areas of sci-
entific research whose results are of crucial impor-
tance and areas of important technology transfer
were recommended to be included in the Arctic
engineering research plan:

* Physical properties of ice and snow;

* Physical and chemical behavior of Arctic

soils;

*» More extensive communications and coopera-
tion to be developed between the various gov-
emnment agencies and the professional societ-
ies, conferences with specialized Arctic engi-
neering activities, and more effective mecha-
nisms for technology transfer between gov-
ernment, academia and private industry; and

« New engineering courses and programs spe-
cializing in Arctic engineering topics.

A workshop on Cold Regions Engineering Re-
search Needs (Carlson et al. 1989), sponsored by
NSF, identified a number of specific research
needs:

* Analysis of how current construction proce-
dures, material equipment and personnel per-
formance in Arctic environments can be im-
proved;

* Analysis of building and utility systems for
Arctic regions to ensure that they are appro-
priately based on the nature and constraints
imposed by unique environmental conditions;

* Improved comprehensive understanding of
ice processes, the effect of ice on structures
and the effect of structures on ice;

* Determination of the effects on frozen seabed
and permafrost of structures for energy and
other development activities; and

* Improved methods and systems for protecting
the environment and for improving human
habitability.

Selected Accomplishments
and Activities

* Conducted in-situ experiments on extending
the service lives of grounded spray ice islands
into warm weather, on the mechanical proper-
ties of saline ice, and on mechanisms that
comprise the forces generated by sea—ice—
structure interaction (DOI/MMS);

Continued oil spill response technology re-
search for open water and broken ice fields,
largely focusing on the burning of crude oil
on water, the use of chemical treating agents,
the remote sensing of slicks, and the devel-
opment of a water jet boom for ice-infested
areas (DOI/MMS);

Acquired and refurbished the now-closed Qil
and Hazardous Materials Simulated Environ-
mental Test Tank (OHMSETT) facility (DOI/
MMS);

Continued to evaluate technologies for reduc-
ing engine emissions resulting from OCS op-
erations (DOI/MMS);

Submitted a patent application for a device to
measure the impact of pressure on the internal
friction and creep of ice (DOD/CRREL);
Completed studies on the use of insulation un-
der pavements to reduce frost effects and on
the use of scrap rubber from tires in asphalt
concrete to reduce the retention of ice on
roadways; developed a thermal stress device
to test the susceptibility of pavements to low-
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temperature cracking; developed new meth-
ods for interpreting nondestructive test data
obtained from falling weight deflectometer
tests on frozen and thawing pavements; and
fabricated a refrigerated test chamber to mea-
sure the drainage of water through pavement
structures during freezing and thawing (DOD/
CRREL);

Evaluated a unique dual-energy gamma de-
vice to nondestructively characterize the per-
formance of insulation subjected to harsh en-
vironments (DOD/CRREL);

Evaluated a commercial icebreaker design, in-
cluding towed resistance, propulsion and ram-
ming tests of a scale-model icebreaker (DOD/
CRREL);

Developed and tested a hybrid thermosyphon
system in support of the USAF Alaskan Over-
the-Horizon-Radar project; the concept com-
bines horizontally placed passive thermal
piles with backup active refrigeration to stabi-
lize ice-rich, warm permafrost (DOD/
CRREL);

Tested a model hydropower intake trash rack
incorporating a new concept in trash rack
heating in the CRREL refrigerated flume
(DOD/CRREL);

Reassessed the long-term effects of oil spills
on permafrost, vegetation and soil chemical
and biological properties at an experimental
crude oil spill site established in the late
1970s (DOD/CRREL);

Showed that solvent mixed with steam further
improves the recovery of heavy oil deposits
(DOE, University of Alaska); and

Reached an agreement to share the costs of a
coal-fired cogeneration demonstration plant in
Healy, Alaska (DOE, State of Alaska).

4

Objectives

« Develop the extraction technology necessary
to recover the Arctic reserves of crude oil,
natural gas, heavy oil, methane hydrates and
other fossil fuel resources;

« Support technology transfer to the private sec-
tor of fossil energy resource recovery and
conversion technology, and the environmental
impact of such recovery;

» Analyze how current construction procedures,
material, equipment and personnel perfor-
mance in Arctic environments can be im-
proved;

« Ensure that building and utility systems for
Arctic regions are more appropriately based

on the nature and constraints imposed by
unique environmental conditions;

* Improve on the comprehensive understanding
of ice processes, the effect of ice on structures
and the effect of structures on ice;

* Determine the effects of placement of struc-
tures for energy development and other types
of developmental activities on frozen seabed
and permafrost;

* Develop expeditious, economic and environ-
mentally sound techniques for developing and
transporting Alaskan Arctic oil, gas and other
fossil fuel and mineral deposits; and

* Improve methods and systems for protecting
the environment and improving habitability.

Ongoing and Planned Activities

* Monitor sea ice and stream ice motion, con-
centration, floe size and ice type (DOD/COE/
OCEANAYV, DOI/GS/MMS, NASA, NSF);

* Develop techniques and methods for remotely
monitoring and meast~ g ice, including dis-
tribution, frequency = .. annual occurrence of
pressure ridges and rubble field systems
(DOD/COE/ OCEANAV/ONR, DOI/GS/
MMS, NASA, NSF);

» Develop ice erosion control measures (DOD/
COE, DOI/MMS);

* Develop the technology for recovering uncon-
ventional fossil energy resources such as
heavy oil, tar sands, oil shale, tight-gas sand,
geopressured methane and gas hydrates
(DOE/FE, DOI/GS/MMS);

« Evaluate and promote improved oil transpor-
tation technology and oil spill prevention and
cleanup systems suitable for Arctic conditions
(DOI/MMS);

« Improve equipment and machinery operation
in cold regions (DOD/COE);

¢ Undertake studies of snow physics, drifting
and traction on snow and ice (DOD/COE,
DOT);

« Improve ice adhesion technologies (DOD/
ONR, DOI/MMS, DOT/CG/SHRP);

* Develop and validate improved models of
frost heave and thaw weakening for pavement
systems (DOD/COE, DOT);

 Develop new materials and designs for lighter
structures and improve the durability and per-
formance of building materials for low-tem-
perature applications (DOD/COE, DOI/MMS,
NSF); :

* Develop innovative water supply and waste
treatment systems for remote Arctic areas
(DHHS/PHS, DOD/COE);




* Develop technologies to control ice jam for-
mation and to predict ice forces on structures
(DOD/CRREL, DOI/MMS),

« Investigate approaches for converting meth-
ane to higher hydrocarbons (i.e. syncrude),
which can then be easily transported in the ex-
isting trans-Alaska crude oil pipeline (DOE);

« Continue to investigate offshore safety, pollu-
tion prevention and oil spill response research
technologies for open ocean and ice-infested
regions (DOI/MMS); and

* Evaluate new technologies to reduce engine
emissions and improve hazardous materials
management and transportation systems
(DOI/MMS);

A series of studies are planned or underway as

part of cooperative oil spill response research pro-
grams for Arctic waters, including the following:

* The use of aircraft sensing capabilities for oil
thickness measurement;

* Development of a water-jet boom for use in
broken ice fields;

* Oil slick recovery techniques;

* Chemical treating agents and dispersants;

* Air pollution effects on in-situ burning of
spilled oil;

* Development of high-strength contaminant
booms for use in ice;

* Development of under-ice oil detector sys-
tems;

* The use of ice floes as a means of containing
oil spills; and

* Development of mechanical devices that op-
erate in ice fields for separating oil from ice
and water.
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3.6 Social Sciences and
Health

The importance of the North is clearly recog-
nized by the Arctic Research and Policy Act of
1984 and the 1989 National Academy of Sciences
report Arctic Social Sciences: An Agenda for Ac-
tion.

The following builds on the recommendations
of the 1989 revision. The long-range goal of the
plan is:

To investigate the human dimensions of global,

regional and local change through the study of

past and present northern cultures and societies,

and to gain an understanding of human—environ-

ment interactions relating to health and well-be-

ing.

In accordance with this goal and the recommen-
dations of the IARPC (June 1, 1989), the following
actions have been implemented:

» An Interagency Arctic Social Science Task
Force was established and Terms of Reference
specified and subsequently approved by the
IARPC;

» The Arctic Social Science Task Force drafted
a Statement of Principles for the Conduct of
Research in the Arctic, which was reviewed
externally and subsequently approved by the
IARPC (Appendix G);

» The NSF has established and funded a mul-
tidisciplinary Arctic Social Sciences Program
within the Division of Polar Programs; and

« The Polar Research Board’s Arctic Social Sci-
ence Committee prepared a report entitled
Contributions of Arctic Social Sciences to the
Social Science Community.

Coordination and Infrastructire

The Interagency Arctic Social Science Task
Force, chaired by the National Science Foundation,
meets periodically and consists of representatives
from Agriculture (USFS); Commerce (NOAA,
NMEFS, Sea Grant); Health and Human Services
(IHS, NIH, CDC); Environmental Protection
Agency; Interior (MMS, BIA, BLM, NPS, FWS);
Defense, State (OES), Smithsonian Institution, the
Council on Environmental Quality, the U.S. Arctic
Research Commission and the National Academy
of Sciences (Polar Research Board).

Included within the mandate are the following:

« Prepare Arctic social science and health re-
search and budget crosscuts;

« Facilitate coordination between social science,
health, medical and environmental research in
the Arctic;

« Promote educational and training opportunities

in the Arctic; and & .
* Advance public understanding of Arctic so-
cial science research.

Principles for the Conduct of Research
in the Arctic

All scientific investigations in the Arctic should
be assessed in terms of potential human impact
and interest. This statement addresses the need to
promote mutual respect and communication be-
tween scientists and northern residents. Coopera-
tion is needed at all stages of research planning
and implementation. This cooperation will con-
tribute to a better understanding of the potential
benefits of Arctic research for northern residents
and will contribute to the development of northern
science through traditional knowledge and experi-
ence. The principles (Appendix G) have been for-
mulated to provide guidance for researchers in the
physical, biological, behavioral, health, economic,
political and social sciences, as well as the human-
ities. Following approval by the senior representa-
tives of IARPC, each agency has been asked to
implement these principles in the management of
research under their jurisdiction. The statement
has been announced in the Federal Register and
published in the journal Arctic Research of the
United States (Spring and Fall, 1990).

Interagency Arctic Social Science
Task Force

The Task Force focuses on defining science -
priorities in three areas: cultural resources and his-
torical processes, social change, and health. These
three priorities can be divided into numerous sub-
ject areas and two historical dimensions. One di-
mension, covered by archaeology, ethnography
and history, is the long-range cultural historical
perspective. The second dimension, addressed by
the health sciences, ethnography, sociology and
€conomics, encompasses contemporary issues and
problems that are highly correlated with the inter-
actions of northern indigenous and Western cul-
tures, and the consequences for northern commu-
nities, subsistence, health and well-being. Because
of the unique physical conditions that define the
Arctic as a region, the main integrating theme for
this research is human—environment interaction.
Numerous government agencies have mandates,
missions, research interests and programs relating
to these science priorities. Coordination and pro-
grams among the agencies will increase their ef-
fectiveness in this regard and better serve the
people of the North.

Resources Management




Human-Environment Interactions

Cultural Resources and Historic Processes Social Change
Acculturation
Prehistoric and Historic Demographic change

Archaeology
History
Ethnohistory
Paleoenvironments

Community viability
Technological impacts
Political-administrative dynamics
Education and training

Sea level changes and adaptive strategies

Cultural resources management

DOI, NOAA, NSF. SI, USGS

Contemporary
Cultural, social and economic impacts of

environmental change
Adaptive strategies

Land and marine resource uses

Subsistence

Natural and cultural resources management

DOI. EPA. NOAA, NSF., SI

DOL NSF, SI

Health
Mental and physical well-being
Environmental interactions
Epidemiology
Infectious diseases
Cancer research
Substance abuse
Accidents and suicide
Health-care delivery and engineering

CDC, [HS, NIH, DOD

Cultural and natural resources management is a
mission of numerous Federal and state agencies.
Cooperative scientific investigations on public
lands must be undertaken to accurately document
and monitor prehistoric and historic artifacts, sites,
structures and landscapes. Effectively formulating,
implementing and evaluating resource protection
policies requires, first, accurate documentation of
baseline data. Equally important are data bases on
contemporary indigenous communities and their
subsistence and systems of natural resource man-
agement. Not only should there be better coordina-
tion between agencies, but scientifically motivated
research should be encouraged on public lands
(Hopkins et al. 1990). Collaboration with local
governments, Native councils and organizations
should also be encouraged. Such partnerships can
be facilitated by specialized groups such as the
Alaska Interagency Archaeology Working Group
or through integrating projects such as the Bering-
ian Heritage International Park and the Bering
Land Bridge Research Program. The NSF Arctic
Social Sciences program provides a new source of
university funding for research of this kind in
Alaska.

Training and Education

The cadre of Arctic researchers in the U.S. is
relatively small, and greater efforts must be under-
taken to encourage science in the North. This is es-
pecially true regarding Native involvement in
higher education. It is almost impossible to obtain
graduate instruction outside of the major urban
centers in Alaska. For these reasons, individual

scientists working in the Arctic have been encour-
aged to involve local communities in planning and
implementing scientific projects. Young people
Can participate in research projects through pro-
grams such as the Research Experience for Under-
graduates (REU) program at NSF. Other agency
programs are the Resource Apprenticeship Pro-
gram for Students (RAPS) of BLM, NPS and
FWS, which provides summer jobs for Native
Alaska students.

Alaska Native Commission

On August 18, 1990, the President signed the
Indian Law Enforcement Reform Act (Public Law
101-379), which authorizes the establishment of
the Joint Federal-State Commission on Policies
and Programs Affecting Alaska Natives. The Con-
gress found that there is a growing social and eco-
nomic crisis among Alaska Natives in spite of re-
cent laws and policies intended to protect and en-
courage traditional culture and economic self-suf-
ficiency. The Congress further found that it was
timely and necessary to review all policies and
programs designed to serve Alaska Natives and to
determine specific actions that would help assure
that public policy goals for Alaska Natives were
being achieved.

The Commission will have 14 members, 7 ap-
pointed by the President and 7 appointed by the
Alaska Governor. The Commission will hold hear-
ings and make specific recommendations to Con-
gress to help assure that Alaska Natives have com-
parable life opportunities and that their needs are
addressed. These recommendations will respect
the traditional and cultural uniqueness and special
status of Alaska Natives, as well as cultural differ-
ences. The Commission will report to Congress
with its recommendations and will make its report
available to Alaska Natives, the State of Alaska
and the President.

3.6.1 Cultural Resources and
Historical Processes

The Arctic affords unique opportunities for
studying cultural adaptation and change. It pro-
vides an ideal laboratory for research into the in-
teraction of humans with their environment. The
ability of humans to adapt to changing conditions
is the key to human survival. To predict the effects
of environmental change on human populations, it
is necessary to have an understanding of both
long-term and short-term processes. Studies are
needed in archaeology, anthropology and history.
These can provide a time depth of at least 15,000
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years in Alaska. Paleoecological, zoological and
physical anthropological studies provide informa-
tion about changing environmental and subsistence
conditions. Because of the enormous importance of
coastal resources and the changing shorelines of
the last 10,000 years, sea-level changes are central
to northern cultural and historical research. Focus-
ing on the processes of historical change makes
Arctic research relevant to the most fundamental
issues facing humankind today.

The NSF Arctic Social Sciences program en-
compasses archaeology, cultural, physical and so-
cial anthropology; ethnology, history, geography,
sociology, psychology, linguistics, political sci-
ence, law, economics and related subjects. Interdis-
ciplinary research themes of particular concern are
rapid social change, community viability and hu-
man/environment interactions, including issues re-
lating to subsistence, sustainable development and
global change.

Contemporary issues of paramount importance
are the cultural, social and economic impacts of en-
vironmental change. These range from the immedi-
ate effects of oil spills to global climate change.
The melting of the polar ice caps will likely have
dramatic impacts on contemporary civilization and
on many major urban areas of the planet. For
northern indigenous people, the viability of the
northern habitat and adaptation to change will
largely determine whether or not they can maintain
traditional lifeways and survive in their homelands.
On a global scale the management of land and ma-
rine resources, along with the indirect effects of in-
dustrial development, is the core issue of environ-
mental protection.

Both the cultural-historical and contemporary
socioeconomic perspectives are needed to formu-
late predictive and explanatory models for under-
standing the human dimensions of global change.
The Arctic is a region of great scientific relevance
to global issues and an area of particular concern in
its own right.

Selected Activities and Accomplishments

o Showed the exhibit Inua: Spirit World of the
Bering Sea Eskimo in Iceland (SI);

» Carried out archaeological investigations on
Frobisher Bay in Canada documenting the
Martin Frobisher expedition (1576—-1578), as
well as Eskimo sites in the region (SD);

« Completed studies of deglaciation, land-sea
interface changes and paleobotanical changes
over the past 8000 years for the Labrador coast
(SDy;

« Proceeded with research in connection with
the Beringian Heritage International Park and
in the Beringian region (DOI/NPS);

* Published archaeological data from.Cape -
Krusenstern, Cape Espenberg, the Kobuk val-
ley and the Noatak region (DOI/NPS);

* Completed the Alaska version of the National
Archaeological Data Base (DOI/NPS);

+ Undertook resource ethnographies in the
northwest areas (DOI/NPS);

* Investigated 172 Native allotments since 1989
for cultural resource and archeological clear-
ances; during 1989 and 1990, 130 field inves-
tigations were completed on sites of histori-
cal, cultural and archaeological significance
for conveyance under ANSCA, more than
half in the Aleutians; over 1400 taped inter-
views were conducted with Native elders
(DOI/BIA),

« Funded grants for subsistence data gathering
and to support the Eskimo Walrus Commis-
sion, the Alaska Eskimo Whaling Commis-
sion, and the Sea Otter Commission; in addi-
tion, special grants were made to study and
deal with the impact of the Exxon Valdez oil
spill; much of this cultural resources invento-
ry and subsistence-related program research
addresses the overall study themes of rapid
social change, community viability, and hu-
man—environment interactions (DOI/BIA);

» Collected extensive information on kinship,
cultural history, subsistence etc. from Point
Lay and similar comparative information
from Point Hope; the impact of schools, reset-
tlement and, for example, the construction of
the DEW line site, was explored with data
starting in the 1880s (DOI/MMS);

« Developed and funded research on obsidian
hydration dating on archeological sites in
northern Alaska (DOI/BLM);

» Documented 20 prehistoric and historic sites
during an inventory of about 6300 acres in the
Utility Corridor near Coldfoot by cultural re-
source specialists; other sites north of the
Brooks Range and in NPRA were also studied
(DOI/BLM);

« Tested an early contact period whaling site at
Nanagiatchuk (DOI/BLM);

» Collected descriptive material, including
maps and photographs of the Gold Rush-era
“Wild Goose” Pipeline near Nome (DOV/
BLM);

» Excavated four sites undergoing river erosion
in the Unalakleet drainage (DOI/BLM);

« Discovered a skull of a pachyrhinosaurus
along the Colville River; the University of
Alaska Museum continued work at this site
and revealed new insights into the late Creta-
ceous dinosaurs of Alaska (DOI/BLM); and

« Funded Arctic and northern research projects




through the Man and the Biosphere Program
High Latitude Directorate, including work on
northern ecosystems and northern peoples; the
High Latitude Directorate has also provided
support for a fellowship position at the North-
ern Sciences Network Secretariat in Rovanie-
mi, Finland (DOS).

Objectives

* Document and analyze the origins and trans-
formations of Arctic cultural systems, ethnic
groups and languages;

* Research paleoenvironmental changes, in-
cluding ancient sea levels, in concert with cul-
tural historical investigations;

« Study and analyze traditional knowledge sys-
tems, resource uses and subsistence against
the background of contemporary technologi-
cal changes and the development of state and
Federal natural and cultural resource manage-
ment policies; and

« Develop explanatory and predictive models
relating Arctic societies and cultural systems
to issues of regional and global environmental
change.

Ongoing and Planned Activities

+ Conduct baseline cultural historical and envi-
ronmental documentation and research focus-
ing on the proposed Beringian Heritage Inter-
national Park and the Beringian region, with
special attention on paleoecology, environ-
mental and sea level changes, the earliest set-
tlement of the New World, and the ethnogra-
phy, linguistics and history of Beringian peo-
ples and cultural systems; the Smithsonian’s
Arctic Studies Center is preparing, with the
NPS, the University of Alaska and other state
organizations, a new joint Soviet-U.S. exhibi-
tion called Beringia: Arctic Mediterranean
for tour in Alaska and Siberia in 1992-1994,
as well as workshops and training opportuni-
ties for Native students interested in anthro-
pology and social sciences (DOI/NPS/BIA/
BLM/GS, DOS, NSF, SD);
Through Phase One of the Beringian Heritage
Program, beginning in 1991, support the pro-
duction of a Russian—English archeological
dictionary; prepare a traveling mini-Cross-
roads exhibit; and initiate an ethnographic and
ethnoarcheological study in the Bering Land
Bridge National Preserve (DOI/NPS);
Continue Archeological Overviews and As-
sessments for Gates of the Arctic National
Park and Preserve and Noatak National Pre-
serve (DOI/NPS);
« Inventory data bases; develop management

plans for preservation and research; train Na-
tive researchers; and enhance Native collabo-
ration in research process (DA, DOC/NOAA,
DOI/BIA/BLM/FWS/NPS, NSF, SI);

* Conduct a Traditional Land Use Inventory
(TLUTI) and a GIS analysis of cultural resourc-
es in Alaska (not yet funded) (DOI/BLM);

» Continue to fund multidisciplinary research
and provide support for dissertation-level and
undergraduate students through the Arctic So-
cial Sciences Program (NSF);

* Fund research on small-group interaction,
stress and adaptation, and cognition and per-
formance through the Joint NASA/NSF Re-
search in Human Factors and Human Physiol-
ogy in the Arctic and Antarctic program; of
special interest for the Arctic are studies on
social and cultural adaptation, with research
sites possible at facilities in Barrow and Kot-
zebue, along with international collaboration
(NASA,NSPF);

* Continue cultural resource inventory data
gathering and analysis throughout the Arctic
(DOINPS/BIA);

* Promote cooperative grants to study the sub-
sistence use of resources (DA/FS, DOI/FWS/
BIA/NPS/BLM); and

+ Examine subsistence resource harvest practic-
es in the Bristol Bay region along with analy-
ses of the key political, economic, social and
cultural factors that affect subsistence pursuits
(DOI/MMS).

3.6.2 Social Change

Acculturation, the interaction of Native and
Western values and cultures, is an ongoing prob-
lem of Indian and Inuit (Eskimo) peoples in the
Arctic. The technological and economic impacts
affect all aspects of traditional lifeways. Whole
communities are threatened, as is the organiza-
tional control of land, resources and social sys-
tems. Such changes alter demographic patterns as
well as local, regional and statewide politics. The
question of local control is a major concern of
northern people. Two areas of special importance
in this regard are education and health care.

Selected Activities and Accomplishments

+ Continued to support fisheries studies involv-
ing management regimes, accident rates, com-
mercial vs recreational fishing, and dynamic
economic models of halibut fisheries (DOC/
NOAA);

* Provided economic information and assis-
tance to the Pacific and North Pacific Fishery
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Management Councils, industry, NMFS and
other agencies, including preparing reports
and publications, participating on council plan
teams in preparing draft regulatory impact re-
views of fishery management plan amend-
ments, and preparing and reviewing research
proposals and programs (DOC/NOAA);

* Supported education and training for Native
Alaska students through the Resource Ap-
prenticeship Program for Students (RAPS);
the NOAA Sea Grant and Cooperative Educa-
tion programs have also supported students in
Alaska; this Alaska program is being expand-
ed nationwide (DOC/NOAA, DOI);

¢ Funded the establishment of a Clearinghouse
on Circumpolar Education with representa-
tives throughout village Alaska (NSF);

« Provided dissertation research support for Na-
tive students (NSF);

« Received and reviewed over 30 proposals in
the first year of the new Arctic Social Scienc-
es Program (NSF);

« Sponsored a social and economic study on the
population, economy, sociocultural institu-
tions and infrastructures of all communities of
the North Slope Borough; the NSB has
emerged as the dominant entity in the region
leading to an inevitable cultural homogeniza-
tion among North Slope communities (DOI/
MMS); and

« Initiated the Social Indicators project in 1989
to document changes in the human environ-
ment resulting from major actions in the Out-
er Continental Shelf; interviews have oc-
curred in 31 sample communities from Kakto-
vik in the northeast to Atka in the southwest;
results will be available beginning in 1992
(DOI/MMS).

Objectives

« Gain insight into the short-term and long-term
effects of rapid social change on Arctic cul-
tures and societies;

» Determine ecological thresholds relating to
economic development and community via-
bility;

« Develop practical applications of social and
behavioral science to benefit Arctic residents;

« Develop culturally relevant educational pro-
grams; and

» Develop linkages between cultural behavior
and health.

Ongoing and Planned Activities
« Continue economic and social impact assess-
ments of harvest allocations between offshore
catcher—processor fleets and local, Alaskan-

community-based fisherman and processors,
including community profiles and the devel-
opment of regional economic models; studies
of the economic and social effects of privatiz-
ing and/or limiting access to the commercial
fisheries of the Exclusive Economic Zone are
also in progress (DOC/NOAA);

Fund a project on the effects of privatizing
some fishery resources and examine the way
fishermen make fishing area decisions in cur-
rent open access areas (DOC/NOAA);

Study the economic and social dimensions of
fishery and marine mammal conservation,
harvest and management; recent amendments
to the Magnuson Fishery Conservation and
Management Act will require additional fish-
ery impact studies to be developed in the near
future; amendments to the Marine Mammal
Protection Act have required new environ-
mental impact studies to be conducted; fore-
casted major effects on commercial fishing
and subsistence harvests are being studied
(DOC/NMFS); and

Continue to provide long-term support for re-
search in sociology, psychology, community
development, economics and education

(NSF).

3.6.3 Health

Health is physical, mental, social and spiritual
well-being. Unique cross-cultural interactions and
social interdependencies due to harsh environmen-
tal conditions in the Arctic highlight this definition
of health. Therefore, all Arctic health research
must take into account complex human and envi-
ronmental interactions.

Health research in the Arctic includes the study
of the effects of cultural change on Native popula-
tions, epidemiology of disease, adaptation of hu-
mans to extreme environmental conditions, envi-
ronmental health risks, contamination and health
care delivery in remote and isolated Arctic com-
munities. Health concemns in the Arctic are often
related to international health issues. Western cul-
ture (and potentially Asian culture) impacts Native
people adversely by introducing lifestyle and diet-
ary changes and new infectious agents. Research
designed to study these effects and techniques for
disease prevention is urgently needed. Funding by
DHHS is showing a dramatic increase (see Appen-
dix E).

Selected Activities and Accomplishments
» Completed studies comparing the immunoge-
nicity of three Haemophilus influenzae type b




conjugate vaccines, administered to Alaska
Native infants; three new conjugate vaccines
have been tested, two of which proved highly
immunogenic in Alaska Native infants
(DHHS/CDC/IHS);

Completed a study of the level of protection
against Hepatitis B virus infection seven years
after administration of Hepatitis B vaccine;
over 50,000 Alaska Natives were vaccinated
leading to a dramatic decline in illness
(DHHS/CDC/IHS).;

Continued revaccinations with pneumococcal
vaccines in northwest Alaska; bacterial pneu-
monia is the fourth leading cause of hospital-
ization and sixth of death among Alaska Na-
tives (DHHS/CDC/IHS);

Completed studies to determine the prevalence
of Human Papilloma Virus in selected Alaska
Native populations; cancer among Alaska Na-
tives differs markedly from the general U.S.
population; studies have focused on cancers
that appear to be related to specific viral infec-
tions: nasopharynx, cervix, esophagus and liv-
er (DHHS/CDC/IHS);

Completed a year-long study examining the ef-
fects of prolonged Antarctic residence, result-
ing in the description of a new syndrome of
human physiology and balance called the “Po-
lar T 3 Syndrome;” all indications suggest that
extended high-latitude Arctic residence should
induce a similar constellation of human adap-
tation (DOD/NMRI, NSF);

Undertook research on the bioaccumulation of
methylmercury in the food chain associated
with dredging; tests of water from Norton
Sound determined that mercury levels were an
order of magnitude below EPA limits, and
tests of human hair samples from Nome
showed that mercury did not exceed estab-
lished EPA criteria (DOI/MMS);

Undertook research to establish the utility of
rewarming hypothermic humans with a micro-
wave-emitting vest and suggested its practical
application (DOD);

Funded a study to evaluate physiological and
psychological impairments of human perfor-
mance in cold-stressed subjects (DOD/
MRDC);

Completed initial work on developing electri-
cally heated gloves for use by aircrew person-
nel, which will provide protection to —80°F
while having a minimal impact on dexterity
and tactility (DOD/NRDEC); and

Supported research and programs on the pre-
vention of cervical cancer in Alaska Native
women, tobacco-use prevention, cancer data
bases, sleep apnea, physiology in cold regions,

and fractures of the skull and face among
Alaska Natives (DHHS/NIH).

Objectives

Health research in the Arctic is done, individu-
ally or collaboratively, by the Arctic Investiga-
tions Program (AIP) of the Centers for Disease
Control (CDC), the Indian Health Service (IHS),
the National Institutes of Health (NIH), the Alco-
hol, Drug Abuse and Mental Health Administra-
tion (ADAMHA), the Department of Defense
(DOD) and the Division of Public Health, State of
Alaska. These agencies conduct Arctic research
with the following objectives:

* Establish and support basic and applied scien-
tific inquiry for the purpose of improving hu-
man health through biomedical and behavior-
al research programs; and

* Disseminate new information derived from
basic and applied research into studies of the
etiology, pathogenicity, prevention, diagnosis
and treatment of human biomedical disorders
and studies of the psychosocial factors associ-
ated with poor health status or associated with
environmental contaminants.

Ongoing and Planned Activities

* Undertake studies on the sustained levels of
immunity and vaccine efficacy ten years fol-
lowing vaccination against Hepatitis B virus
(HBYV) infection and vaccine efficacy in in-
fants; continue studies of responses to new
Hepatitis A vaccines through 1992 (DHHS/
CDC/IHS);

» Continue studies on the effectiveness of al-
fafetoprotein screening of Hepatitis B virus
carriers in prevention of the morbidity and
mortality of primary hepatocellular carcinoma
(DHHS/CDC/IHS);

+ Continue to evaluate strategies for preventing
invasive Haemophilus influenzae type b (Hib)
disease and pneumococcal disease among
Alaska Natives (DHHS/CDC/IHS);

* Continue studies of Fetal Alcohol Syndrome
among Alaska Natives, including a joint FAS
prevention project for research and training
designed to counteract this fully preventable
problem (DHHS/CDC/IHS);

» Continue studies by the National Institute for
Occupational Safety and Health and the Cen-
ter for Environmental Health in collaboration
with the State of Alaska on the epidemiology,
risk factors and prevention strategies for occu-
pational injuries in Alaska communities
(DHHS/CDC/IHS, State of Alaska);

» Continue evaluation of strategies in the pre-
vention of cervical dysplasia in Alaska Native
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women (DHHS/CDC/IHS);

« Continue epidemiologic studies of spondylo-
arthropathy in circumpolar populations; these
rheumatic diseases are prevalent in Native
populations; parallel studies are being carried
out by the Soviet Institute of Rheumatology
(DHHS/NIH/IHS);

« Continue investigations on the incidence and
survival among Alaska Natives with cancer; a
five-year surveillance project and the estab-
lishment of a data base are part of this project
(DHHS/NIH/IHS);

« Expand studies of the Polar T Syndrome for
Arctic residents (DOD);

» Begin investigations of the mechanisms of
middle-latitude circannual seasonal patterns
in energy balance and expenditure to better
understand polar physiology (DOD);

« Continue studies on cold-associated amnesia,
peripheral cold injury, managemeri of hypo-
thermia and improving cold weather clothing
and rations (DOD);

+ Assess the accumulation of pollutants at the
base of the human food chain (EPA);

« Establish an American Indian and Alaska Na-
tive Mental Research Center for promoting
excellence in mental health research in Native
populations (DHHS/ADAMHA),

« Continue research on suicide among Alaska
Native youths (DHHS/ADAMHA); and

 Enhance data collection on alcohol and sub-
stance abuse in Alaska (DHHS/ADAMHA,
State of Alaska).




“4.-Operational Support

Several types of facility-related operational
support are provided in the Arctic.

Ships and Ice Platforms

Vessels supporting research in ice-covered ar-
eas fall into two categories, based on their ice-go-
ing capability. The categories are:

* Icebreakers operated by the Coast Guard; and

» Ice-capable and ice-strengthened vessels for

research and survey purposes.

The Federal Oceanographic Fleet Coordinating .

Council (FOFCC) 1990 report supports the need
for the Coast Guard to maintain and operate a fleet
of icebreakers for polar ice escort, logistic support
and research support. It reaffirms that an ice-ca-
pable research ship be operated as a national facil-
ity for both the Federal and academic communi-
ties.

The Arctic Research and Policy Act (ARPA)
confirms the Coast Guard’s role as manager of the
nation’s icebreaker fleet to serve the nation’s in-
terests in the heavy ice regions of the Arctic. This
includes security, economic and environmental in-
terests. Research in support of those interests is
specified in ARPA. Coast Guard icebreakers sup-
port research in these regions in two general ways:
on dedicated science deployments and, as opportu-
nities arise, in conjunction with other missions.
Central management of the icebreaker fleet, given
adequate resources, permits the interchangeability
of ships to ensure mission accomplishment. The
Coast Guard has two icebreakers and is acquiring
a third. .

Ice-going vessels of lesser capability than ice-
breakers are more economical, and they permit ac-
cess to the marginal ice zone and other areas of
less rigorous ice conditions. The requirement for
research in these areas of lesser ice conditions has
increased recently. Aside from the USGS research
vessel RV S.P. Lee, a geological and geophysical
vessel that occasionally works in the Arctic, no
suitable dedicated U.S. vessel exists to fulfill that
need. The UNOLS Fleet Improvement Committee
approved a report Science Mission for an Interme-
diate Ice Capable Research Vessel. There is a
need for specific identification of research vessels
to collect seismic reflection profiles, geopotential
data, sediment samples and seismic-refraction pro-
files in the Bering Sea, Arctic Ocean and Chukchi
Sea, and to conduct winter research in the Bering
Sea polynyas. FY 1993-1995 plans by NSF in-

clude the construction of an Arctic ice-capable re-
search ship. The conceptual design has been com-
pleted and is undergoing community review (as of
summer 1991).

Coast Guard icebreakers are available to users
on a reimburseable basis. Daily fuel costs and
maintenance surcharges are charged to users or
paid by researchers. Average costs are $13,000 per
day.

Drift stations and other ice platforms including
Soviet and Canadian opportunities will be utilized
as research dictates.

Land-Based Facilities

The Polar Ice Coring Office (NSF) provides lo-
gistics support for research in Greenland, with em-
phasis on the Greenland Ice Coring program.

U.S. investigators have access, on a cooperative
or reimbursable basis or both, to land-based facili-
ties in Canada and Nordic countries. Cooperative
arrangements with the Polar Continental Shelf
Project Office in Canada provide for logistics sup-
port in the Canadian High Arctic. Facilities in
Svalbard are available through the Norwegian Po-
lar Institute, Norwegian universities and other na-
tional programs.

Small seasonal camps are maintained in the
Alaskan Arctic by individual agencies or groups
of agencies to support field programs. The Toolik
Lake camp operated by the University of Alaska,
and the privately operated facilities at Barrow and
Prudhoe Bay, provide fixed bases for land-based
research (DOC/NOAA, DOE, DO/FWS/NPS/GS,
NSF).

DOC/NOAA maintains a warehouse building,
located at Elmendorf Air Force Base, for storing
and maintaining field equipment, scientific instru-
ments, and Arctic gear. The building provides
nearly 7000 square feet of heated space (DOC/
NOAA/NOS).

Atmospheric Facilities
and Platforms

Poker Flat Rocket Range, Alaska, is being up-
graded to state-of-the-art upper-atmosphere re-
search capability so that it can support coordinated
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rocket and atmospheric monitoring programs.

Subject to the agreement of the Danish authori-
ties, periodic rocket launches take place from
Thule and Sondrestrom, Greenland. The U.S. inco-
herent-scatter radar facility at Sondrestrom is used
by several agencies. The U.S. Air Force will termi-
nate operations at Sondrestrom Air Base by the fall
of 1992. Science programs that formerly relied on
the Air Force for logistics support will be required
to seek new means of support.

Central Coordination and Logistics
Information Clearinghouse

Several agencies compiled a directory of Fed-
eral Arctic research logistics capabilities. The
State of Alaska has published a complementary in-
ventory of Arctic logistics capabilities. Federal
agencies participated in a logistics planning work-
shop in September 1989 at the Arctic Science
Conference, Fairbanks; a workshop report was
published (Kelley et al., 1990). The Department of
the Interior supports an Alaska Office of Aircraft
Services (OAS), which coordinates aircraft ser-
vices on a reimbursable basis.

An electronic bulletin board on OMNET is
available for posting currently available logistics
information (ARCTIC.LOGISTICS).
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Appendix A: Glossary of Acronyms

AASE
AASE-II
ABLE
ACSYS
ADEOS

ADI
AEDD

AF
AFGL
AFGML
AFN
AFOSR
AGASP

AIP
ALERT

AMAP

AMI
AMMTAP

AMRAP

ANCSA

ANILCA

AORIS

AOSB
APOA

ARC
ARCSS

ARO
ARPA

ASF
AUV
AVHRR

BIA
BLM
BOM

Airborne Arctic Stratospheric
Expedition

Airborne Arctic Stratospheric
Expedition-II

Arctic Boundary Layer Expeditions
Arctic Climate Systems

Advanced Earth Observation
System

Arctic Data Interactive

Arctic Environmental Data
Directory

Air Force

Air Force Geophysical Laboratory

Alaska Federation of Natives

Air Force Office of Scientific
Research

Arctic Gas and Aerosol Sampling
Program

Arctic Investigations Program
Arctic Long-term Environmental
Research Transects

Arctic Monitoring and Assessment
Program

Advanced Microwave Instrument
Alaska Marine Mammal Tissue
Archival Project

Alaska Mineral Resource
Assessment Program

Alaska Native Claims Settlement
Act

Alaska National Interest Lands
Conservation Act

Arctic National Wildlife Refuge
Arctic Offshore Research Informa-
tion System

Arctic Ocean Science Board
Arctic Petroleum Operators
Association

Arctic Research Commission
Arctic Systems Science
Atmospheric Radiation
Measurement program

Army Research Office

Arctic Research and Policy Act
Agricultural Research Service
Alaska SAR Facility
Autonomous Underwater Vehicles

~ Advanced Very High Resolution

Radiometer

Bureau of Indian Affairs
Bureau of Land Management
Bureau of Mines

BOREAS
CDC
CD-ROM
CEAREX
CEDAR
CES

CFC
CIRES
CMDL

COE
CONRIM

CRREL

CSRS
DEW
DHHS
DIFAS
DMSP
DNA
DOD
DOE
DOI

DOMSAT
DOS

EOS
EPA
EPIC

ERS-1

FAST

FOCI

FOFCC

FS

Boreal Ecosystem—Atmosphere
Study

Centers for Disease Control
Compact Disk-Read-only Memory
Coordinated Eastern Arctic
Experiment

Coupling, Energetics and Dynam-
ics of Atmospheric Regions
Committee on Earth Sciences
Chlorofluorocarbon

Cooperative Institute for Research
in Environmental Sciences
Climate Monitoring and Diagnostic
Laboratory (formerly GMCC)
Corps of Engineers

Council on Northern Resources
Information Management

Cold Regions Research and Engi-
neering Laboratory

Combined Release and Radiation
Effects Satellite

Cooperative State Research Service
Distant Early Warming
Department of Health and Human
Services

- Digital Ice Forecasting and Analy-

sis System

Defense Meteorological Satellite

Program

Defense Nuclear Agency

Department of Commerce

Department of Defense

Department of Energy

Department of Interior

Domestic Satellite

Department of State

Department of Transportation

Extremely Low Frequency

Earth Observing System

Environmental Protection Agency
Extensive PMEL Information
Collection

Environmental Research Labora-
tory

European Remote Sensing
(Satellite)

Fast Auroral Snapshot

Fossil Energy

Fisheries Oceanography Coordi-
nated Investigation

Federal Oceanographic Fleet
Coordinating Council

Forest Service

Al




A2

FWS

EY,
GCM
GEM
GGS
GIS
GISPII
GLORIA

GMCC
GS
HBV
HF
HIPAS
IAOE-1991
IARPC
IASC
IGBP
[HP
IHS

IMF
[PHC

ISHTAR
ISTP

ITEX
JERS-1
JIC

JPL
LEADEX
LF

LTER
MMS

NAD
NADP/NTN

NARL-UIC
NASA

NCAP
NCAR

NCP

Fish and Wildlife Service

Fiscal Year

General Circulation Model
Geospace Environment Modeling
Global Geospace Science
Geographic Information System
Greenland Ice Sheet Project II
Geologic Long Range Inclined
Asdic

Geophysical Monitoring for
Climatic Change (now CMDL)
Geological Survey

Hepatitis B virus

High Frequency

High-Power Auroral Stimulation
International Arctic Ocean
Expedition—1991

Interagency Arctic Research Policy
Committee

International Arctic Science
Committee

International Geosphere-Biosphere
Program

International Hydrological Program
Indian Health Service
Interplanetary Magnetic Field
International Pacific Halibut
Commission

Imaging Riometer for Ionospheric
Studies

Inner Shelf Transfer and Recycling
International Solar-Terrestrial
Program

International Tundra Experiment
Interagency Working Group
Japanese ERS-1

Joint Ice Center

Jet Propulsion Laboratory

Leads Experiment
Low Frequency
Long-Term Ecological Research
Man and the Biosphere

.

Minerals Management Service

Nansen Arctic Drilling program
National Atmospheric Deposition
Program/National Trends Network
NARL-Ukpeagvik Inupiat
Corporation

National Aeronautics and Space
Administration

Nansen Centennial Arctic Program
National Center for Atmospheric
Research

National Climate Program

NDSC

NEPERF

NESDIS

NIH
NISC

NMES
NMML

NOAA

NOARL
NORMAGS

NOS

NOSC
NPRA
NPS
NRDEC
NSB
NSB
NSF
NSIDC
NSN
NUSC
NWS

OAR

OAS
OCEANAYV
0OCs
OCSEAP

OES
OHMSETT

OIES
OMB
ONR
OSCURS
PHS
PICES
PMEL
PRECP

RADARSAT
RAPS

Network for the Detection of
Stratospheric Change

Naval Environmental Prediction
Research Facility

National Environmental Satellite
Data and Information Service
National Institutes of Health
National Information Services
Corporation

National Marine Fisheries Service
National Marine Mammal Labora-
tory

National Oceanic and Atmospheric
Administration

Northern Magnetic and Gravity
Surveys

National Oceanographic Service
(NOAA)

National Petroleum Reserve-Alaska
National Park Service

National Science Board

North Slope Borough

National Science Foundation
National Snow and Ice Data Center
Northern Sciences Network

National Weather Service
Northwest Territories

Office of Oceanic and Atmospheric
Research

Office of Aircraft Services
Oceanographer of the Navy

Outer Continental Shelf

Outer Continental Shelf Environ-
mental Assessment Program

Oil and Hazardous Materials Simu-
lated Environmental Test Tank
Office of Interdisciplinary Earth
Sciences

Office of Management and Budget
Office of Naval Research

Ocean Surface Current Simulations
Public Health Service

Pacific International Council for
the Exploration of the Sea

Pacific Marine Environmental
Laboratory (NOAA)

Processing of Emissions by Clouds
and Precipitation :
Radar Remote Sensing Satellite
Resource Apprenticeship Program
for Students




SAES

SAR

SCS
Sea-WiFS
SEL
SEMS

SI
SMMR

SSM/
STEP
TACT
TLUI

TOMS

Research Experience for Under-
graduates program

State Agricultural Experiment
Stations A

Synthetic Aperture Radar

Soil Conservation Service
Sea-Viewing Wide-Field Sensor
Space Environment Laboratory
Seafloor Earthquake Measurement
System

Smithsonian Institution

Scanning Multichannel Microwave
Radiometer

Special Sensor Microwave/Imager
Solar-Terrestrial Energy Program
Trans-Alaska Crustal Transect
Traditional Land Use Inventory
Thematic Mapper

Total Ozone Mapping Spectro-

TOPEX/
UCAR
UNESCO
UNOLS
USAF
USCG
USDA
USGS

VAMP
VLBI

WPL

meter

Poseiden Ocean Topography
Experiment

University Corporation for Atmo-
spheric Research

United Nations Educational, Scien-
tific and Cultural Organization
University National Oceanographic
Laboratory System

United States Air Force

United States Coast Guard

United States Department of
Agriculture

United States Geological Survey
Ultraviolet

Velocity Amplitude -Anomalies
Very Long Baseline Interferometry
Very Low Frequency

Wave Propagation Laboratory




Appendix B: Strategy for Integrated U.S. Arctic
Research Programs

Western Arctic Ocean Circulation and Productivity
Phase I: Existing and Planned Agency Contributions

Bering Sea
DOC/NOAA:  [nitial surveys of the circulation and hydrographic structure of the deep Bering Sea and its
shelves in relation to wind forcing

* Bering Fisheries Oceanography Coordinated Investigations (FOCI) initiated in FY 1991
under the NOAA Coastal Ocean Program with emphasis on the role of cross-shelf trans-
port of pollock larvae from the deep Bering basin to the U.S. continental shelf in enhancing
recruitment to U.S. fishery.

+ Initial surveys of the eastern Bering shelf in cooperation with MMS during cruises in FY
1990.

* FY 1991 cruises with the Soviets will define the seasonal variability in the ocean response
to wind by conducting hydrographic transects extending from the deep basin onto the shelf
in all directions.

Synthesis, analysis and modeling of historical data on bottomfish, shellfish and marine mam-
mal (Steller sea lion, bowhead whale, northern fur seal) stocks (NOAA/INMFS)
Development of techniques such as RNA probe for fishery stock identification
* FOCI -

NSF: Synthesis of primary productivity and biogeochemical data sets
* ARCSS (Arctic System Science).
Field studies to evaluate spatial and temporal variations in primary and secondary production
and biogeochemistry
» Follow the modification of seawater as it transits the Bering Sea (ARCSS).

DOI/MMS: Building on previous investigations, undertake studies of pollutant transport and living re-
sources and long-term monitoring of key species
Continue reconnaissance of fur seal and sea lion feeding areas

DOI/FWS: Dynamics of marine mammal population
* Ongoing research on polar bears examines local and large-scale movements of satellite-
telemetered individuals, location and productivity of maternity dens, and biochemical and
genetic indicators of subpopulations. Enhanced cooperation with Soviet scientists in FY
1990 and FY 1991 allows investigations of maternity sites in Soviet territory.

Northern Bering/Chukchi Shelf
DOC/NOAA:  Initial surveys of circulation and water properties on the Chukchi shelf including Soviet territo-
rial waters

* Ice Edge Ecosystem (ICE) study to be initiated under NOAA Coastal Ocean Program in
FY 1991.

* Build on joint cruises with the U.S.S.R. begun in FY 1990 including deployment of long-
term moorings, land meteorological stations, ice drifters, surveys of nutrients and chlori-
nated organics to acquire the data base for interannual variability of atmospheric forcing,
sea-ice processes and ocean transport, mixing and nutrient distributions, and the resultant
distribution and magnitude of production. U.S.S.R., Canada, Japan and NSF will collabo-
rate.

Modeling of ocean-ice coupled circulation
- ICE
Preliminary analysis of historical data set for atmospheric variability




NSF:

NASA:

DOI/MMS:

DOI/FWS:

0 T - e

Synthesis of historical data
* Under ARCSS, continue synthesis of previous oceanographic studies, especially ISHTAR.
Pilot studies of primary productivity and biogeochemical cycling
* Under ARCSS, focus on sub-ice, neritic and benthic communities within the annual ice
edge zone.
+ Coordinated moored sensors and regional studies and transects to extend measurements
into the Soviet region of the Bering and Chukchi seas.

Processing and distribution of passive-microwave data (at NSIDC) and of SAR data on ice
type distribution and motion (at the Alaska SAR Facility)
« Initial emphasis will be on refining algorithms and supporting research to demonstrate and
verify applications of the SAR data.

Field surveys and refinement of circulation model of the eastern Bering shelf

Distribution and productivity of polar bears
« Distribution relative to ice movement and ringed seal abundance, as well as to physical and
biological factors, including factors contributing to reproductive  success.
Distribution of walrus
« Ongoing studies of walrus population distributions and behavior.

Arctic Ocean
DOC/NOAA:

DOD/ONR:

NSF:

NASA:

DOI/MMS:

DOIFWS:

Initial measurements of ice thickness, currents, sedimentation and hydrography off Beaufort
Sea shelf
« Established single Arctic Ocean climate monitoring station (long-term fixed mooring) in
FY 1990 in conjunction with IOS/Canada.
« Observations will be continued in FY 1991.

Field studies of winter leads
e Under the DOD/ONR Leads program initiated in FY 1990, examine the mechanics and
patterns of lead formation in response to applied stress fields, the atmospheric and oceanic
dynamics associated with individual leads, and the properties and structure of recently gen-
erated ice.

Field and analysis program on armospheric, sea ice and oceanographic variations and con-
trols in the Basin
« Conduct joint U.S.-U.S.S.R. transpolar cruise.
« Participate in IAOE-1991; physical and chemical oceanography.

Processing and distribution of passive-microwave data (at NSIDC) and of SAR data on ice
type, distribution and motion at the Alaska SAR Facility

Research to estimate energy mass and salt fluxes at the oceanlice/atmosphere interfaces, devel-
op realistic models to describe these fluxes, and incorporate these models into GCMs

Continued monitoring of whale migrations and assessment of leads to bowheads; continued
monitoring of Beaufort Sea waterfowl and marine birds; study polar bear densities around
oil and gas facilities

Distribution of polar bears
« Track polar bears in the Arctic Ocean to examine the long-term exchange of individuals
with populations in the Chukchi and Bering seas.




Bering Sea

DOC/NOAA:

NSF:

NASA:

DOI/MMS:

DOI/FWS:

Future Cooperative Program Elements:

, Phase I1: Planned Agency Contributions

Continuation of FOCI with field surveys; application of biological and chemical techniques to
determine spawning origin, mixing and recruitment success of pollock populations from the

central Bering; analysis and integration of biological and physical data to determine factors

affecting recruirment success

Participation in polynya and other oceanographic research based on funding of peer-reviewed
proposals

Planned launch of SeaWiFS to provide an opportunity to acquire synoptic estimates of ocean
productivity

Continuation of Phase [ studies

Continuation of development and evaluation of census methods for walrus
+ Enhanced cooperation with Soviet scientists seeks to standardize survey methods and data
handling to provide more comprehensive information on regional populations and trends.
Continuation of investigations of movements and subpopulations of polar bears
+ Collection of additional data on long-term movements and further development of bio-
chemical and genetic indicators of subpopulations will enable better assessment of infor-
mation needed for managing populations.

-

Expansion of field surveys sufficient to define the spatial and temporal variability in circulation

Regional climatology to determine the principal atmospheric and oceanographic forcing of the
variable circulation in the Bering

Primary and secondary production and its relationship to sea ice dynamics

Processes controlling the transfer of energy between trophic levels and the sequestration/ex-
port of carbon from the Bering shelf

Coupled modeling of physical dynamics and ecosystem interactions

DOC/NOAA:

NSF:

NASA:

DOI/MMS:

DOI/FWS:

Northern Bering/Chukchi Shelf

Field surveys of physical parameters and circulation on the Chukchi shelf
« Intensive spring and summer field campaigns under ICE, collaborative with the U.S.S.R.
Modeling of sea ice physics
* Continuation under ICE, with application of SAR data.
Expansion of field measurements of particle flux, chlorophyll and chemical parameters with
emphasis on Bering Sea—Chukchi Sea transition
* ARCSS will support moored arrays and expanded cruise transects to examine temporal
and spatial variability of biogeochemical processes and variables.
Development and improvement of coupled models
* ARCSS

Processing and distribution of passive-microwave and SAR data on ice type distribution and
motion

Continuation of studies of sea ice, pollutant transport, living resources, endangered species,
oil-spill and transportation effects, and marine and anadromous fisheries

Expansion of polar bear and sea bird studies along Soviet coasts

* Access to Soviet coastal areas to examine reproductive success of polar bears to provide
information needed for managing regional populations; access to important breeding or
stopover sites for shared geese populations and data sharing with Soviet scientists to pro-
vide important information on resources needed by these populations.
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Expansion of biological sampling and measurements of primary production to define spatial
and temporal variability and off-shelf component .

Monitoring of ice thickness and ice deformation

Process studies of ice thermodynamics

Integration of SAR data into regional ice models

Higher trophic level dynamics

Arctic Ocean
DOC/NOAA:

DOD/ONR:

NSF:

NASA:

DOI/MMS

DOI/FWS:

Multiagency:

Field studies of atmospheric variability and effects on ice deformation
» Participate in DOD/ONR Leads program to examine the mechanics and patterns of lead
formation in response to atmospheric stress, and the effect of leads on atmospheric dy-
namics and the flux of heat and momentum.

Process studies of atrmosphere—ocean exchange associated with leads
* Leads

Extension of ARCSS studies of atmosphere—ice—ocean processes and related modeling

Processing and distribution of passive-microwave and SAR data on ice type, distribution and
motion

Research to estimate energy, mass and salt fluxes at the oceanlice/atmosphere interfaces, devel-
op realistic models to describe these fluxes, and incorporate these models into GCMs

Continuation of long-term observational studies and ecosystem studies in Kasegaluk Lagoon
and the Beaufort Sea; continuation of studies of Arctic marine and anadromous fisheries

Extension of polar bear studies
» Enhance the base of information on Arctic Ocean populations to help determine the rela-
tive contributions of land- and ice-based maternity dens to recruitment; expected increases
in the longitudinal data base on movements to aid in quantifying mixing between Arctic
Ocean and other populations.

Monitoring of ice movement and surface pressure field
» Support of Arctic drifting ice buoy network with international collaboration.

Future Cooperative Program Elements:

Proposed coordinated transpolar expedition in the summer of 1993 witha U S. Coast Guard
icebreaker and the Canadian icebreaker Louis St. Laurent to obtain oceanographic and
geophysical sections across the Arctic Ocean

Process studies of circulation dynamics on the continental slope

Continuous ocean and ice monitoring for spatial and temporal variability in ice thickness, up-
per ocean structure, circulation, water column sediment flux

Determination of the implication of Leads process studies for the western Arctic (regional
scale)—the consequences for mixed layer, atmospheric circulation

Coupled air-ice—ocean circulation modeling to look at coupling between higher and lower lati-
tudes




Arctic Monitoring

Existing and Planned Agency Contributions

Arctic Monitoring

} EPA:

NSF:

USDA/FS:

DOE:

DOC/NOAA:

NASA:

DOD/NAVY:

An Alaskan pilot program initiated in summer 1990 will continue to evaluate the nature, extent
and effects of exposure of Arctic ecosystems on a regional scale to atmospheric contaminants.

Activities include long-term observations at the Fairbanks and Toolik LTER sites in Alaska,
specific process-related research including development of research contributing to the Interna-
tional Tundra Experiment (ITEX), and oceanographic measurements (ARCSS and related pro-
grams).

Activities include long-term monitoring of regional snow and stream conditions; physical and
chemical environment, vegetation and soil parameters on the Bonanza Creek Experimental For-
est LTER site; monitoring of timber harvest and placer mining effects, prescribed fire effects on
hydrologic regimes, and stream sedimentation on water quality on Caribou-Poker Creeks Re-
search Watershed: and further development of inventories of total carbon storage and vege-
tation vigor and health.

Ongoing activities include radionuclide monitoring at Barrow, Alaska, and Thule and Consta-
ble Point, Greenland; plant effects from CO, enhancement; and dynamics of disturbed ecosys-
tems (R4D program) covering biogeochemical cycling in atmosphere and streams into tundra
vegetation and soils.

Within the National Status and Trends network, triennial sampling of sediments, fish and shell-
fish is conducted along the Bering, Chukchi and Beaufort sea coasts to determine trends in con-
taminant concentrations. The marine mammal tissue archive program extant in Alaska, spon-
sored by MMS and carried out by NOAA OCSEAP, is maintained in conjunction with the Na-
tional Institute of Standards and Technology to provide a baseline for tissue contaminant con-
centration. Annual, triennial and special-purpose surveys of marine mammals and Bering Sea
groundfish and shellfish are conducted. The GMCC atmospheric monitoring station at Barrow,
Alaska, measures carbon dioxide, ozone, CFCs, nitrous oxide, methane and other trace constit-
uents. NOAA collects, archives, processes and distributes data from operational earth-observ-
ing satellites and supports the National Geophysical Data Center activities to maintain and dis-
tribute snow and ice data sets and products. In conjunction with the DOD/Navy, models and
work station technology are developed to improve sea ice analysis and forecasting by the Joint
Ice Center (JIC). A SAR communications link is being established to bring ERS-1, JERS-1 and
Canadian RADARSAT data in near-real time to the JIC. A tide station is operated at Prudhoe
Bay, and new technology for measuring tides in polar regions is being developed. Support is
provided along with other agencies for the international Arctic drifting ice buoy network.

Activities include continuing development of data systems at the NSIDC, using passive-mi-
crowave data to measure sea-ice extent and concentration; at Goddard Space Flight Center, us-
ing radar-altimetry data to measure ice-sheet surface topography and changes in surface eleva-
tion; and at the Alaska SAR Facility using SAR data to determine detailed characteristics of the
ice and land surface, including sea-ice concentration, type and motion.

The Department of the Navy (Oceanographer of the Navy) continues to modernize and improve
its sea ice analysis and forecasting capabilities at the Navy/NOAA Joint Ice Center through the
development of the Digital Ice Forecasting and Analysis System (DIFAS), the Polar Ice Predic-
tion System (PIPS) ice forecasting model, and a communications link between the U.S. and Ca-
nadian ice centers for the routine exchange of sea ice and iceberg data and products. Data are
obtained to measure sea ice extent, elevation and drift using the Defense Meteorological Satel-
lite Program, Special Sensor Microwave/Imager (SSM/I), Geosat follow-on and TOPEX/Posei-
don, and Arctic drifting buoys.
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DOD/CRREL:

DOI/NPS:

DOI/FWS:

DOI/MMS:

DOI/USGS:

Data are acquired from selected northern locations on climate, snow and vegetation covers, hy-
drologic balance and permafrost.

A program of inventory and monitoring is being implemented for Alaskan parks, including
population dynamics of selected animal species. occurrence and nature of natural fires, charac-
teristics of soil thaw, water and air quality, wet and dry deposition of airborne contaminants,
and climatic parameters.

Activities include baseline contaminants studies along the Arctic coastline and on northern
Alaska wildlife refuges, including trace metals, organochlorine pesticides and hydrocarbons in
sediments, water, invertebrates, birds and Arctic foxes; contaminants studies at reserve pits and
on offshore discharge in the Prudhoe Bay area; and studies of terrestrial mammals, waterfowl,
fishery resources, other wildlife, and habitat interrelationships.

Several multiyear, multidisciplinary projects monitor the marine and coastal ecosystems and
the human environment to detect changes resulting from offshore oil and gas development ac-
tivities, including monitoring seabird, whale and ringed seal populations in the Beaufort and
Chukchi seas, periodic sampling and chemical analysis (heavy metals and petroleum hydrocar-
bons) of marine sediments and organisms in the Beaufort Sea, and monitoring socioeconomic
and sociocultural changes in selected Alaskan communities.

Activities include monitoring surface and ground water quality and quantity; monitoring
representative Alaskan glaciers and permafrost ground temperature at selected stations; operat-
ing the seismic observatory (Barrow); conducting mineral assessments and studies on earth-
quakes and volcanoes; and mamtammg the AEDD and numerous map and photographic inven-
tories.

DOI/BLM:

Existing monitoring activities include impacts of human activities on public lands, changes in
these impacts due to mitigation measures imposed by management, and changes in habitats of
various wildlife and fisheries species.

Bering Land Bridge Program

Existing and Planned Agency Contributions

DOI/NPS:

NSF:

SI:

DOI/BIA:

DOI/MMS:

The National Park Service is the lead agency for the Beringian Heritage International Park and
cultural resource management in this region. NPS archaeologists, anthropologists and natural
scientists will collaborate with university researchers in the U.S. and institutions in the U.S.S.R.
Support is available for Native heritage studies, museum development and exchange of person-
nel.

The National Science Foundation’s Arctic Social Sciences program can support university-
based research in archaeology, anthropology, ethnography and related subjects. NSF can also
promote multidisciplinary projects involving human—environmental interactions, earth sciences,
ecology and global change.

The Smithsonian Institution’s Arctic Studies Program can focus resources on the Bering region
through field projects, archival and museum collections and exhibits such as Crossroads of the
Continents. Coordination with other SI programs in paleobotany, geology and natural history is
central to the Bering research program.

The Bureau of Indian Affairs input focuses on education, communication and Native programs.
Support is also provided for archaeological and anthropological research.

The Minerals Management Service has had a major commitment to baseline studies and re-
search on the socioeconomic impacts of offshore gas and oil development on contemporary so-
cieties in this region of Arctic Alaska.




. DOUBLM:

DOC/NOAA:

The Bureau of Land Management, like the NPS, is concerned with cultural resource manage-
ment and cultural historical analysis through archaeology and anthropology, as well as subsis-
tence studies.

The National Oceanic and Atmospheric Administration supports research on social and cultural
change relating to marine resources, economic policies and maritime communities. The Bering
region is an area of special interest because of the rich fish and sea mammal resources, which
still are a major basis for settlement. Sea Grant programs support state and university research.
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j ‘Appendix C: Third Biennial Report of the Interagency
Arctic Research Policy Committee to the Congress

NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

| nsf January 26, 1990

OFFICE OF THE

DIRECTOR

|
\

‘ The President
The White House
Washington, D.C. 20500

Dear Mr. President:

I am pleased to transmit through you to the Congress the enclosed report
required under Public Law 98-373, the Arctic Research and Policy Act of 1984.

This report is submitted on behalf of the Interagency Arctic Research Policy
Committee for which the National Science Foundation serves as chair agency.
The report lists activities and accomplishments of the Interagency Committee
and describes the activities of the Arctic Research Commission. Both entities
are authorized by the Act and were established by Executive Order 12501 of
January 28, 1985.

It is a distinct honor for the member agencies to serve on the Interagency
Committee and for the National Science Foundation to chair it.
Sincerely,

2———\‘
Erich Bloc

Director

Enclosure: Biennial Report
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THIRD BIENNIAL REPORT OF THE
INTERAGENCY ARCTIC RESEARCH POLICY COMMITTEE
TO THE CONGRESS
(FEBRUARY 1, 1988 TO JANUARY 31, 1990)

Prepared by the National Science Foundation
on behalf of the Interagency Arctic Research Policy Commictee

Section 108(b) of Public Law 98-373, the Arctic Research and Policy Act of 1984,
directs the Interagency Arctic Research Policy Committee (IARPC) to submit to
Congress, througu the President, a biennial report containing a statement of the
activities and accomplishments of the Interagency Arctic Research Policy Committee
and a description of the activities of the Arctic Research Commission. Both the
Interagency Committee and the Commission are authorized by the Act and were
established by Executive Order 12501 dated

January 28, 1985.

During the period February 1, 1988 to January 31, 1990, the Interagency Arctic
Research Policy Committee has:

2 Prepared and published the first biennial revision to the United States
Arctic Resea an, as required by Section 108(a)(4) of the Act. The
revised Plan was formally submitted to the President on August 1, 1989, and
the President transmitted the Plan to Congress on August 2, 1989.

° Published and distributed four issues of the journal Arctic Research of the
United States. The issues reviewed all Federal agency arctic research for

FY 1987 and 1988 and included summaries of the IARPC and Commission
meetings and activities. The fall 1989 issue contained the full text of
the biennial revision to the t search an

® Consulted with the Commission on policy and program matters described in
Section 108(a)(3), was represented at all meetings of the Commission, and
responded to Commission reports on goals and objectives, logistics and
data. .

° Continued the processes of cooperation and coordination required under
| Section 108(a)(6), (7), (8) and (9);

® Provided input to an integrated budget analysis for arctic research for the
President’s budget, which identified $97.0 million in Federal support for
‘ fiscal year 1988, and $106.0 million in fiscal year 1989.

@ Provided for public participation as required in Sectionl08(a) (10),which
culminated in active public involvement in the development of the
recommendations and the biennial revision to the Plan at consultative
meetings in Anchorage, Barrow, and Kotzebue, Alaska, in March 1989;

) Prepared a strategy report, published in January 1990, for an FY 1991
' interagency Arctic Oceans Research Program which identified six key science
elements for future research.
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Developed the Arctic Environmental Data Directory, which now contains
information on 250 arctic data sets, and developed a demonstration model
for a prototype CD ROM (compact disc - read only memory) containing arctic
environmental data and information.

Conducted a formal interagency review of the National Academy of Sciences
report on development of an Arctic Social Science Program, and formally
supported establishment of an arctic social sciences research program at
the National Science Foundation. The program has now been established.

Participated in discussions on the development of a non-governmental
International Arctic Science Committee.

In addition to four meetings of the Committee (May 2, 1988; March 27, 1989; June 1,
1989: and November 6, 1989), other meetings were organized and sponsored by the
Interagency Arctic Research Policy Committee (IARPC) over the past two years and
included:

Social Science Workshops: Fairbanks, Alaska (September 1988) and
Washington, D.C. (January 1989)

Data Workshops: Boulder, Colérado (March 1988 and June 1989)

Logistics Workshop: Fairbanks, Alaska (September 1989)

All of these activities have served to increase awareness of arctic research, both
within and outside the Federal government. These activities have provided
opportunities for outside involvement in the establishment of arctic research policy
and research plans.

During this period, the U.S. Arctic Research Commission meet eight times and:

Published a Statement of Goals and Objectives to Guide United States Arctic
Research (December 1988). The report addresses guiding principles,
priority research areas, support and management as well as new
opportunities for research. This guidance was used by the Interagency
Arctic Research Policy Committee in preparing the biennial revision of the
Unjted States c sea

Published a comprehensive report, Arctic Data and Information: Issues and
Goals (June 1989), which addresses a series of specific issues concerning

arctic data and information including policy consideratioms, and recommends
steps to implement a comprehensive national policy and an Arctic Data and
Information System.

Reviewed the environmental impact statement (EIS) process and developed
recommendations for its improvement in the Arctic with

emphasis on the need for external scientific and technical review at all
stages in the process.

Prepared an explanatory brochure on the Arctic Research Commission, its

basic objectives, principal duties, and the priority areas of arctic
research.
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Appendix D: Enhancing Research and Expanding the
Human Frontier

IV.C. ENHANCING RESEARCH
AND EXPANDING THE HUMAN
FRONTIER

Reprint of pages Two-35 through Two-76 of
the Budget of the United States Government,
Fiscal Year 1992




[V.C. ENHANCING R&D AND EXPANDING THE HUMAN FRONTIER

U.S. policy in the Arctic consists of four ele-
ments: protection of essential security inter-
ests; support for sound, rational development
of the region; promotion of scientific research
contributing to knowledge about the Arctic;
and promotion of mutually beneficial inter-
national cooperation in the Arctic. Federal Arc-
tic research is guided by a 5-year research
plan developed by the Interagency Arctic Re-
search Policy Committee (IARPC) (in con-
sultation with the Presidentially-appointed
Arctic Research Commission and other inter-
ested groups) and updated biennially.

The budget includes $134 million for Arctic
research, an increase of about $12 million over
the 1991 level. Activities included in the
USGCRP account for approximately 50 percent
of this increase. Within the total for 1992, $60
million is proposed to implement the four inte-
grated programs covering the western Arctic:
oceans research, geodynamics, studies of the
Sering Sea and land mass, and monitoring and
data collection activities. Approximately $6
million of this amount is for ship and aircraft
support in five agencies, NSF, Transportation,
NOAA, Interior, and DOD/Navy. These pro-
is Arctic research, though U.S. activities in the grams support bilateral and mulhla.ural e
Arctic go beyond the range of programs in- ronmental, space, R——" and' .u?cxal g
cluded in the USGCRP. agreements and cooperative activities.

One area that has received special emphasis

70 THE BUDGET FOR FISCAL YEAR 1892

-

Table C-17. UNDERSTANDING THE ARCTIC

(Dollar amounts in millions)

Budget Authority

Category 1991 1992 Dollar  Percent
Enscted Proposed change change
Resource development! 49 56 +7 +14
Arctic as laboratory? 48 50 +2 -4
National security? 28 28 +3 +12
Total 122 134 +12 +10
‘Includes the Departments of Interier, Commerce, Agriculture, Energy, Transportation, State, and the

Environmental Protsction Agency. ’

*Includes the Department of Health and Human Services, and the National Aeronsutics and Space
Administration, the National Sciencs Foundatien, and the Smithsonian [nstitution.

*Includes the Department of Defense. The 1991 enacted level includes a one-time incresse for Defense of about
$13 million specifically for upper atmosphere research and associsted facilities, including the High Frequency
Active Auroral Research Program (HAARP). For the purposes of comparison with 1992 levels, this funding has
been exciuded.




Appendix E: Arctic Research Budgets of ‘
Federal Agencies

16-May-91 TABLE 1. ARCTIC RESEARCH BUDGETS OF FEDERAL AGENCIES

AGENCY CAT ELEMENT FY90 FY91 FY92
Dept/ Program Name c est prop prop
Agency (thousands of dollars)
DoD Arctic Engineering - e § 3,510 3,980 3,530
DoD Permafrost/Frozen Ground Sk 1,300 1,370 1,400
00D Snow and Ice Hydrology - g 3,370 3,680 3,480
DoD Ocesnography - el 9,760 10,160 12,590
oo 1) Lower Atmosphere S A 1,630 1,610 1,480
DOD Upper Atmosphere S A 3,800 3,630 4,220
DoD Medical and Humen Engr S M 1,170 770 1,390
L4 { | B S, 24,540 25,200 28,090
DOl /MMS Technology Assessment/Research N 1,700 2,100 4,400
DO1/MMS Envirormental Studies R O 5,200 5,200 5,200
DOI/USGS Energy and Minerals Rzt 2,534 2,534 2,534
DOI/USGS Natural Hazards R L 1,209 1,209 1,209
DOI/USGS Ice and Climate R 350 1,500 1,000
DO!I/USGS Hydrol ogy Ric =L 310 150 200
DOI/USGS Glaciology and Quaternary R L 150 1,150 1,150
DOl /USGS Marine Geology R 0 980 500 500
DO1/USGS Magnetosphere R A 25 25 25
DO1/UsGS Mapping R 91S 1,070 1,070
DOI/Fus Marine Masmals R O 1,330 1,340 1,700
DOl/FwsS Migratory 8irds R L/0 1,900 1,900 1,900
DOI/Fus Fisheries Research R L 375 375 375
DOI/FusS Cooperative Research R =L 350 350 350
DOl /FuwsS Terrestrial Ecology R L 1,073 1,07 1,100
DOI/BLM National Wildlife Refuge R L 100 50 50
DOL1/BLM Nabitat-Arctic R.=L 348 276 200
DOI/BLM Habi tat - Kobuk R L 3 259 409
DOI/BLM Pipeline Studies R L 175 175 175
DOI/BLM Fire Control R L 350 350 350
DOI/BLM Nat Petro Reserve/Alaska R L 112 181 200
DOI/BLM Minerals/Mining R, L 360 456 500
DOI/BLM Global Change R, L 0 50 50
DOI/NPS Cultural Resources R W 337 590 790
DOI/NPS Natural Ecology R L 1,100 1,350 1,550
DOI/BIA Cul tural R N 1,700 1,700 1,700
DOLI/BIA Subsistence R N 1,075 750 750
DOl/BOM Ninerals R L 781 1,028 1,028
| {1 { | ORISR P PR 25,213 27,693 30,465
NSF Atmospheric Sciences (a) L A 7,264 7,600 7,400
NSF Ocean Sciences/Ship Support (a) L O 3,134 3,200 3,300
NSF Biological Sciences L L0 1,988 2,000 2,100
NSF Slaciology (a) Sy 2,000 2,100 2,100
NSF Eorth Sciences i 2,094 2,500 2,600
NSF Arctic Systems Science (a) L o/t 5,300 7,600 9,400
NSF Enginesering L7 L 613 600 600
NSF Social Science/Education | 964 1,600 1,500
NSF Coordination L2236 2467 270 270
NSF Arctic Reseerch Commission L5556 485 497 535
totalc o voins 26,088 27,57 29,805

(a) includes major operstional support $ 5.5 million/yr (avg)
El




Dept/ Program Name CAT ELEMENT FY90  Fy91 FY9e
Agency
NASA Polar Ocean/ice Sheets R 0 7,800 8,500 9,000
NASA Land Processes & -k 800 1,100 1,600
NASA Solid Earth Science R~ L 1,200 1,200 1,200
NASA Atmospheric Sciences R A 3,000 1,000 1,000
NASA Arctic Ozone R A 1,000 2,500 7,500
NASA Sounding Rocket Program R A 1,000 1,050 1,100
NASA Dynamics Explorer R A 1,300 1,365 600
NASA Space Plasme Research R A 850 895 895
NASA Solar Terrestrial Theory R A 400 420 420
LOtBleccscscussvnnssisnionsee 17,350 18,030 23,315
DOC/NOAA Arctic Haze R A 200 100 100
DOC/NOAA Solar Terrestrial R A 250 250 250
DOC/NOAA Atmos Trace Constituents R A 180 180 180
DOC/NOAA Climete Modeling R A 300 300 300
DOC/NQAA Envirormental Prediction R A 735 810 1,065
DOC/NOAA Fisheries Assessment R O 1,900 1,900 2,400
DOC/NOAA Marine Masmal Assessment R 0 1,200 1,200 1,200
DOC/NCAA See Grant R 0 150 260 170
DOC/NOAA Ocean Assessment R O 150 150 160
DOC/NOAA Stratospheric Ozone R A 400 400 1,000
DOC/NOAA Arctic Ecosystems R 0 3%0 1,890 1,89
DOC/NOAA Data Management R 0 437 1,161 1,415
DOC/NOAA Human Resources R N 366 619 &7
DOC/NOAA Aircraft/Vessels R O 1,102 1,928 2,808
DOC/NOAA Global Change R A/0 768 1,718 2,000
tOtBleccccrcnreccccccnnnnnanns R 8,528 12,866 15,614
DOE Ecosystem Response R L 1,574 1,298 1,300
DOE Response to Carbon Dioxide R L 532 bbd bbb
DOE/FE Gas NHydrates R<L 13 200 0
DOE Aurora R A 140 140 140
L <L I 2,629 2,082 1,8%
DHNS Indien Health Service L N 250 250 250
DHNS Nationel Institutes of Heelth L N 1,770 1,850 1,850
DHNS Communicable Disesse Con. Ctr. L N 3,010 4,023 - 4,130
DHKS ADAMRA L N 2,9 3,145 3,331
OBl ccccncececenconcncaccces 8,001 9,268 9,561
SMITHSONIAN  Anthropology L W 555 630 630
SMITHSONIAN  Arctic Biology- L L I I ] s
COtBl ccccccccnccccconccncces 630 705 708
DOT/UsSCe Int'l Ice Patrol R O 20 250 250
DOT/USCE Test and Evalustion R O 0 0 430
0OT/USCS Extramural Support R O 5s b1 55
'm‘.'..l.....-I.-.....Qlltil m m ns
EPA Arctic Reseerch Program (ALERT) R L 250 250 1,000
EPA Nigh Latitude Methane R L 250 250 250
m‘...‘...ll..c.lidtloi.l.l'. m sw 1.”0
AGRICULTURE Forest Service R L 1,013 1,167 1,150
AGRICULTURE Agricultursl Reseerch Service R L 78 78 778
AGRICULTURE Cooperative State Res Service el 1,197 1,267 1,278
AGRICULTURE Sofl Conservation Service R L 974 980 980
OBl venovsavisivinsssnnnans R 3,962 4,152 4,183
STATE MAB: Arctic Directorate R L 20 60 60
GRAMD TOTALS <c-ccccccccccccccccaccccccccaas 115,566 128,428 145,667

CAT: S=National Security, RsResource Development, L=Arctic as Laboratory



Appendix F: Arctic Research and Policy Act, As -

Amended

PUBLIC LAW 98-373 - July 31, 1984; amended as
PUBLIC LAW 101-609 - November 16, 1990

An Act

To provide for a comprehensive natioaal policy dealing with national
research needs and objectives in the Arctic, for a National Critical
Matcriais Coundil, for dcvclopment of a coatinuing and
comprchensive national materials policy, (or programs ncocssary
to carry out that policy, including Federal programs of advanced
matcriais rescarch and technology, and for inpovation in basic
matcriats industnics, and for other purposcs.

Be it enacted by the Senate and Housc of Representatives of the United
States of America in Congress assemnbicd:

TITLE 1-ARCTIC RESEARCH AND POLICY
SHORT TITLE

SEC. 101. This title may be cited as the "Arctic Research and Policy
Act of 1984, as amended™.

FINDINGS AND PURPOSES

SEC. 102.(a) The Congress (inds and declares that--

(1) the Arctic, onshore and offshore, contains vital encrgy
resources that can reduce the Nation's dependence on foreign oil
and improve the national balance of payments;

(2) as the Nation’s only common border with the Soviet
Union, the Arctic is critical to national defense:

(3) the renewable resources of the Arctic, specifically fish and
other seafood, represent one of the Nation's greatest commercial
353218

(4) Arctic conditions directly afTect global weather patterns
and must be understood in order to promote better agricultural
management throughout the United States;

(5) industrial pollution not originating in the Arctic region
collects in the polar air mass, has the potentiai to disrupt global
weather patterns, and must be controlied through international
cooperation and consultation;

(6) the Arctic is a natural laboratory (or research into human
health and adaptation, physical and psychological, 1o climates of
extreme cold and isolation and may provide information crucial for
future defense needs;

(7) atmospheric conditions peculiar to the Arctic make the
Arctic a unique testing ground (or research into high latitude
communications, which is likely to be crucial for future defense
needs;

(8) Arctic marine technology is critical to cost-effective
recovery, and transporiation of energy resources and to the
national defense;

(9) the United States has important security, economic, and
environmental interests in developing and maintaining a fleet of
icebreaking vessels capable of operating effectively in the heavy ice
regions of the Arctic

(10) most Arctic-rim countries, particularly the Soviet Union.

.

possess Arctic technologies (ar more advanced than those currently
available in the United States; ’

(11) Federal Arctic research is fragmented and uncoordinated at
the present time. leading to the neglect of certain areas of research
and to unnccessary duplication of effort in other areas of research:

(12) improved logistical coordination and suppont for Arctic
rescarch and better dissemination of rescarch data and information
is nccessary to increase the efficiency and uulity of national Arctic
research effons;

(13) a comprehensive national policy and program plan to
organize and fund currently neglected scientific research with
respect 1o the Arctic is necessary to {ulfill national objectives in
Arctic research;

(14) the Federal Government. in cooperation with State and
local governments. should focus its efforts on the collection and
charactenzation of basic data related 10 biological, matenals,
geophysical. socal, and behavioral phenomena in the Arctic;

(15) research into the long-range heaith, environmental, and
social cffects of deveiopment in the Arctic is necessary to mitigate
the adverse consequences of that development to the land and its
residents;

(16) Arctic research expands knowledge of the Arctic, which
can enhance the lives of Arctic residents, increase opportunities for
international cooperation among Arctic-rim countries, and facilitate
the formuiation of national policy for the Arctic; and

(17) the Alaskan Arctic provides an essential habitat for marine
mammals, migratory waterfowl, and other forms of wildlife which
arc imponant to the Nation and which are essential to Arcuic
residents.

(b) The purposes of this title are--

(1) to estabiish national policy, priorities, and goals and to
provide a Federal program plan for basic and applied scientific
research with respect (o the Arctic, including natural resources and
materials, physical, biological and health sciences, and social and
behavioral sciences;

2) 10 establish an Arctic Research Commission to promote
Arctic research and 1o recommend Arctic research policy;

(3) to designate the National Science Foundation as the lead
agency responsible (or implementing Arctic research policy; and

(4) to establish an Interagency Arctic Research Policy
Committee 10 develop a national Arctic research policy and a five

vear plan to impiement that policy.
ARCTIC RESEARCH COMMISSION

SEC. 103. (a) The President shall establish an Arctic Research

Commission (hereinsfier referred 10 as the "Commission”).

(b)(1) The Commission shall be composed of seven members
appointed by the President, with the Director of the National Science
Foundation serving as a noavoting, ex officio member. The members
appointed by the President shall include~

(A) four members appointed (rom smong individuals (rom
acadcmic or other research institutions with expertise in areas of
research retating to the Arctic, including the physical, biological,
health, environmental, social and behavioral sciences;

(B) one member appointed (rom among indigenous residents of
the Arctic who are representative of the needs and interests of
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Arctic residents and who live in areas directly affected by Arctic
resource development; and
(C) two members appointed {rom among individuals

familiar with the Arctic and representative of the needs and

interests of pnivate industry undertaking resource development in

the Arctic.

(2) The President shall designate one of the appointed members of
the Commission to be chairperson of the Commission.

(¢)(1) Except as provided in paragraph (2) of this subsection,
the term of office of each member of the Commission appointed
under subsection (b)(1) shall be four years.

(2) Of the members of the Commission originally appointed under
subsection (b)(1)--

(A) one shall be appointed for 2 term of two years:
(B) two shall be appointed for a term of three years; and
(C) two shall be appointed for a term of four years.

(3) Any vacancy occurring in the membership of the Commission
shall be filled. after notice of the vacancy is published in the Federal
Register, in the manner provided by the preceding provisions of this
section, for the remainder of the unexpired term.

(4) A member may serve after the expiration of the member’s tcrm
of office until the President appoints a successor.

(5) A member may serve consecutive terms beyond the member's
onginal appointment.

(d)(1) Members of the Commission may be allowed travel expenscs.
including per diem in lieu of subsistence, as authonzed by section
5703 of title S, United States Code. A member of the Commission
not presently empioyed for compensation shall be compensated at a
rate equal to the daily equivaient of the rate for GS-18 of the
General Schedule under section 5332 of title S, United States Code.
for each day the member is engaged in the actual performance of his

. duties as 2 member of the Commission, not 10 exceed 90 days of

service each year. Except for the purposes of chapter 81 of title §
(relating to compensation (or work injuries) and chapter 171 of title
28 (relating to ton claims), a member of the Commission shall not be
considered an employee of the United States for any purpose.

(2) The Commission shall meet at the call of its Chairman or a
majority of its members.

(3) Each Federal agency referred to in section 107(b) may
designate a representative to participate as an observer with the
Commission. These representatives shall report 10 and advise the
Commission on the activities relating to Arclic research of their
agencies. g

(4) The Commission shall conduct at least one public meeting in
the State of Alaska annually.

DUTIES OF THE COMMISSION

SEC. 104. (2) The Commission shall-

(1) deveiop and recommend an integrated national Arctic
research policy;

(2) in cooperation with the Interagency Arctic Research Policy
Committee established under section 107, assist in establishing a
national Arctic research program pian to implement the Arctic
research policy;

(3) facilitate cooperation between the Federal Government and
State and local governments with respect (0 Arclic research;

(4) review Federal research programs in the Arctic and
recommend improvements in coordination among programs:

(5) recommend methods to improve logistical planning and
support for Arctic research as may be appropniate and in
accordance with the findings and purposes of this title;

(6) reccommend methods for improving efficient sharing and
dissemination of data and information on the Arctic among
interested public and private institutions:

(7) offer other recommendations and advice to the [nteragency
Committee  established under section 107 as it may find
appropriate: ’

(8) cooperate with the Governor of the State of Alaska and
with agencics and organizations of that State which the Governor
may designate with respect to the formulation of Arctic research
policy:

(9) recommend to the Interagency Committee the means for
devcloping international scientific cooperation in the Arctic: and

(10) not later than January 31. 1991, and every 2 vears
therealter, publish a statement of goals and objectives with respect
10 Arctic rescarch to guide the Interagency Committee established
undcr section 107 in the performance of its duties.

(b) Not later than January 31 of each year, the Commission shall
submit to the President and to the Congress a report describing the
activitics and accomplishments of the Commission dunng the
immediately preceding fiscal year.

COQPERATION WITH THE COMMISSION

SEC. 10S. (a)(1) The Commission may acquire from the head of
any Fcderal agency unclassified data. reports, and other
nonproprictary information with respect 10 Arctic research in the
possession of the agency which the Commission considers useful in
the discharge of its duties.

(2) Each agency shall cooperate with the Commission and
furnish all data. reports, and other information requested by the
Commission to the extent permitted by law; except that no agency
need furnish any information which it is permitted to withhold
under section 522 of title S, United States Code.

(b) With the consent of the appropriate agency head, the
Commission may utilize the facilities and services of any Federal
agency 1o the cxtent that the facilities and services are needed (or the
establishment and development of an Arctic research policy, upon
reimbursement (o be agreed upon by the Commission and the agency
head and taking every feasibie step to avoid duplication of effort.

(c) All Federal agencies shall consuit with the Commission before
undentaking major Fedcral actions relating to Arctic research.

ADMINISTRATION OF THE COMMISSION

SEC. 106. The Commission may-

(1) in accordance with the civil service laws and subchapter 111 of
chapter 53 of titlc 5. United States Code, appoint and (ix the
compensation of an Executive Director and necessary additional
staflf personncl. but not to exceed a total of seven compensated
personnci:

(2) procurc temporary and intermittent services as authorized by
section 3109 of title S, United States Code;

(3) enter into contracts and procure supplies, services and
personal propenty:

(4) enter into agreements with the General Services
Administration for the procurement of necessary financial and
administrative services, for which payment shall be made by
reimbursement from (unds of the Commission in amounts 10 be
agreed upon by the Commission and the Administrator of the
General Services Administration; and

(S) appoint. and accept without compensation the services of,
scientists and engineering specialists to be advisors (o the




Commission. Each advisor may be allowed travei expenscs.
including per diem in lieu of subsistence, as authonzed by section
5703 of title S, United States Code. Except for the purposes of
chapter 81 of title 5 (relating to compensation for work injunes)
and chapter 171 of title 28 (relating to tont claims) of the United
States Code. an advisor appointed under this paragraph shall not be
considered an employee of the United States for any purpose.

LEAD AGENCY AND INTERAGENCY ARCTIC
RESEARCH POLICY COMMITTEE

SEC. 107. (a) The National Science Foundation is designated as the
lead agency responsible for implementing Arctic research policy. and
the Director of the National Science Foundation shall insure that the
requirements of section 108 are fuifilled.

(b)(1) The President shall establish an Interagency Arctic Research
Policy Committee (hereinafter referred to as the “Interagency
Commuttee™).

(2) The Interagency Committee shall be composed of
representatives of the following Federal agencies or offices:

(A) the National Science Foundation:

(B) the Depantment of Commerce:

(C) the Department of Defense;

(D) the Department of Energy;

(E) the Department of the Interior;

(F) the Department of State:

(G) the Department of Transponation;

(H) the Depantment of Health and Human Services:
(1) the National Aeronautics and Space Administration:
(3) the Environmental Protection Agency; and

(K) any other agency or office deemed appropriate.

(3) The representative of the National Science Foundation shall
serve as the Chairperson of the Interagency Committee.

DUTIES OF THE INTERAGENCY COMMITTEE

SEC. 108. (a) The Interagency Committee shall-

(1) survey Arctic research conducted by Federal State, and local
agencies, universities, and other public and private institutions to
help determine priorities for future Arctic research, including
naturai resources and materials, physical and biological sciences,
and social and behavioral sciences; -

(2) work with the Commission to develop and establish an
integrated national Arctic research policy that will guide Federal
agencies in developing and implementing their research programs
in the Arctic

(3) consult with the Commission on-

(A) the development of the national Arctic research policy and
the S-year plan implementing the policy;

(B) Arctic research programs o Federal agencies:

(C) recommendstions of the Commission on future Arctic
research; and

(D) guidelines (or Federal agencies for awarding and
administening Arctic research grants;

(4) develop a S-year plan to implement the national policy, as
provided in section 109;

(5) provide the necessary coordination, dats, and assistance for
the preparation of a single integrated, coherent, and muitiagency
budget request for Arctic research as provided (or in section 110;

(6) facilitate cooperation between the Federal Government and
State and local governments in Arctic research, and recommend the
undertaking of neglected areas of research in accordance with the

findings and purposes of this utle;
(7) coordinate and promote cooperative Arctic scientific research
programs with other nations, subject to the foreign policy guidance
of the Sccretary of State;
(8) cooperate with the Governor of the State of Alaska in
{ulfilling its responsibilities under this title;
(9) promote Fedcral interagency coordination of all Arctic
rescarch activities, inctuding-
(A) logisuical planning and coordination: and
(B) the sharing of data and information associated with Arctic
research. subject to section 552 of title S, United States Code:
and
(10) provide public notice of its meetings and an opportunity {or
the public to partcipate in the development and implementation of
nauonal Arctic rescarch policy.
(b) Not later than January 31. 1986, and biennially thereafter. the
Interagency Commuttee shail submit to the Congress through the
President. a brief, concise report containing-
(1) a statement of the activities and accomplishmants of the
Intcragency Committee since its last report; and
(2) a statement detailing with particularity the recommendations
of the Commussion with respect (o Federal interagency actmities in
Arctic research and the disposition and responses (o those
recommendations.

S-YEAR ARCTIC RESEARCH PLAN

SEC. 109. (a) The Interagency Committee, in consultation with the
Commission. the Governor of the State of Alaska, the residents of the
Arctic, the private sector, and public interest groups, shall prepare a
comprehensive 5-vear program plan (hereinafter referred to as the
"Plan”) for the overail Federal effont in Arctic research. The Plan
shall be prepared and submitted to the President (or transmittal to
the Congress within one year after the enactment of this Act and
shall be revised biennially thereafter.

(b) The Plan shall contain but need not be limited to the following
clements:

(1) an assessment of national needs and problems regarding the
Arctic and the research necessary (0 address those needs or
problems:

(2) a statement of the goais and objectives of the Interagency
Committee for national Arctic research;

(3) a detailed listing of all existing Federal programs relating to
Arctic research, including the existing goals, (unding levels for each
of the 5 following (iscal years, and the funds currently being
expended (0 conduct the programs;

(4) recommendations for necessary program changes and other
proparals (0 meet the requirements of the policy and goals as set
forth by the Commission and in the Plan as currently in effect; and

(5) a description of the actions taken by the Interagency
Committee to coordinate the budget review process in order to
ensure interagency coordination and cooperation in (A) carrying
out Federal Arctic resesrch programs, and (B) eliminating
unnecessary duplication of effort among these programs.

COORDINATION AND REVIEW OF BUDGET REQUESTS

SEC. 110. (a) The Office of Science and Technology Policy shall--

(1) review all agency and depariment budget requests related to
the Arctic transmitted pursuant to section 108(a)(5), in accordance
with the national Arctic research policy and the S-year program
under section 108(a)(2) and section 109, respectively; and
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(2) consuit closely with the Interagency Commitice and the
Commission to guide the Office of Technology Policy's efforts.
(b)(1) The Office of Management and Budget shall consider all

Federal agency requests for research related to the Arctic as one
integrated. cohcrent, and multiagency request, which shall be
reviewed by the Office of Management and Budget prior to
submission of the President’s annual budget request for its adherence
o the Plan. The Commission shall. after submission of the
President’s annual budget request, review the request and report to
Congress on adherence to the Plan.

(2) The Office of Management and Budget shall seek 10 (acilitate
planning for the design. procurement, maintenance. deployment and
operations of iccbreakers needed to provide a platform for Arctic
research by allocating all funds necessary to suppon icebreaking
operations. except for recurning incremental costs associated with
specific projects, to the Coast Guard.

AUTHORIZATION OF APPROPRIATIONS:
NEW SPENDING AUTHORITY

SEC. 111. (a) There are authorized to be appropnated such sums
as may be necessary for carrving out this title.

(b) Any new spending authority (within the meaning of section 401
of the Congressional Budget Act of 1974) which is provided under
this title shall be effective for any fiscal year only 1o such extent or in
such amounts as may be provided in appropriation Acts. .

DEFINITION

SEC. 112. As used in this title. the term "Arctic” means all United
States and foreign territory north of the Arctic Circle and all United
States temtory north and west of the boundary formed by the
Porcupine, Yukon, and Kuskokwim Rivers; all contiguous seas,
including the Arctic Ocean and the Beaufor, Bering and Chukchi
Seas; and the Aleutian chain.
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Appendix G: Principles for the Conduct of Research'i}z

the Arctic

Prepared by the Sccial IntrOduction

Science Task Force of

the U.S. Interagzncy All researchers working in the North have an
Arctic Reszarch Pclicy ethical responsibility toward the people of the
Committes North, their cultures, and the environment. The

following principles have been formulated to pro-
vide guidance for researchers in the physical,
biological, behavioral, health, economic, politi-
cal, and social sciences and in the humanities.
These principles are to be observed when carry-
ing out or sponsoring research in Arctic and
northern regions or when applying the results

of this research.

This statement addresses the need to promote
mutual respect and communication between
scientists and northern residents. Cooperation is
needed at all stages of research planning and im-
plementation in projects that directly affect north-
ern people. Cooperation will contribute to a
better understanding of the potential benefits of
Arctic research for northern residents and will
contribute to the development of northem scier.ce
through traditional knowledge and experience.

These “Principles for the Conduct of Research
in the Arctic™ were prepared by the Interagency

Social Science Task Force in response to a recom- -

mendation by the Polar Research Board of the Na-
tional Academy of Sciences and at the direction of
the Interagency Arctic Research Policy Commit-
tee. This statement is not intended to replace other
existing Federal, State, or professional guidelines,
but rather to emphasize their relevance for the
whole scientific community. Examples of similar
guidelines used by professional organizations

and agencies in the United States andrin other
countries are listed in the publications.

These principles are to be observed when carrying out
or sponsoring research in Arctic and northern regions
or when applying the results of this research.

Implementation

All scientific investigations in the Arctic
should be assessed in terms of potential human
impact and interest. Social science research, par-
ticularly studies of human subjects, requires spe-
cial consideration, as do studies of resources of
economic, cultural, and social value to Native
people. In all instances, it is the responsibility of

the principal investigator on each project to im-
plement the following recommendations.

1. The researcher should inform appropriate
community authorities of planned research on
lands, waters, or territories used or occupied by
them. Research directly involving northern
people or communities should not proceed
without their clear and informed consent.
When informing the community and/or obtain-
ing informed consent, the researcher should
identify —

a. all sponsors and sources of financial suppor;

b. the person in charge and all investigators in-
volved in the research, as well as any anticipated
need for consultants, guides, or interpreters;

c. the purposes, goals, and time frame of the
research;

d. data-gathering techniques (tape and video
recordings, photographs, physiological measure-
ments, and so on) and the uses to which they will
be put; and

e. foreseeable positive and negative implica-
tions and impacts of the research.

2. The duty of researchers to inform com-
munities continues after approval has been ob-
tained. Ongoing projects should be explained in
terms understandable to the local community.

3. Researchers should consult with and, where
applicable, include northern communities in
project planning and implementation. Reasonable
opportunities should be provided for the com-
munities to express their interests and to par-
ticipate in the research.

4. Research results should be explained in non-
technical terms and, where feasible, should be
communicated by means of study materials that
can be used by local teachers or displays that
can be shown in local community centers or
museums.

5. Copies of research reports, data descrip-
tions, and other relevant materials should be
provided to the local community. Special efforts
must be made to communicate results that are
responsive to local concerns.

6. Subject to the requirements for anonymity,
publications should always refer to the informed
consent of participants and give credit to those
contributing to the research project.

7. The researcher must respect local cultural
traditions, languages, and values. The researcher
should, where practicable, incorporate the follow-
ing elements in the research design:

a. Use of local and traditional knowledge and
experience.

b. Use of the languages of the local people.
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c. Translation of research results, particularly .
those of local concern, into the languages of the
people affected by the research.

8. When possible, research projects should an-
ticipate and provide meaningful experience and
training for young people.

9. In cases where individuals or groups provide
information of a confidential nature, their
anonymity must be guaranteed in both the original
use of data and in its deposition for future use.

10. Research on humans should only be under-
taken in a manner that respects their privacy and
dignity:

a. Research subjects must remain anonymous
unless they have agreed to be identified. If
anonymity cannot be guaranteed, the subjects
must be informed of the possible consequences
of becoming involved in the research.

b. In cases where individuals or groups pro-
vide information of a confidential or personal na-
ture, this confidentiality must be guaranteed in
both the original use of data and in its deposition
for future use.

c. The rights of children must be respected.
All research involving children must be fully jus-
tified in terms of goals and objectives and never
undertaken without the consent of the children
and their parents or legal guardians.

d. Participation of subjects, including the use
of photography in research, should always be
based on informed consent.

e. The use and disposition of human tissue
samples should always be based on the informed
consent of the subjects or next of kin.

11. The researcher is accountable for all
project decisions that affect the community, in-
cluding decisions made by subordinates.

12. All relevant Federal, State, and local
regulations and policies pertaining to cuitural, en-
vironmental, and health protection must be
strictly observed.

13. Sacred sites, cultural materials, and cul-
tural property cannot be disturbed or removed
without community and/or individual consent
and in accordance with Federal and State laws
and regulations.

In implementing these principles, researchers
may find additional guidance in the publications
listed below. In addition, a number of Alaska

Native and municipal organizations can be
contacted for general information, obtaining
informed consent, and matters relating to re-
search proposals and coordination with Native
and local interests. A separate list is available
from NSF's Division of Polar Programs.

Publications

Arctic Social Science: An Agenda for Action.
National Academy of Sciences, Washington,
D.C., 1989.

Draft Principles for an Arctic Policy. Inuit
Circumpolar Conference, Kotzebue, 1986.

Ethics. Social Sciences and Humanities Re-
search Council of Canada, Ottawa, 1977.

Nordic Statement of Principles and Priorities
in Arctic Research. Center for Arctic Cultural Re-
search, Umea, Sweden, 1989.

Policy on Research Ethics. Alaska Depart-
ment of Fish and Game, Juneau, 1984.

Principles of Professional Responsibility.
Council of the American Anthropological
Association, Washington, D.C., 1971,
rev. 1989.

The Ethical Principles for the Conduct of Re-
search in the North. The Canadian Universities
for Northern Studies, Ottawa, 1982.

The National Arctic Health Science Policy.
American Public Health Association,
Washington, D.C., 1984.

Protocol for Centers for Disease Control/
Indian Health Service Serum Bank. Prepared by
Arctic Investigations Program (CDC) and Alaska
Area Native Health Service, 1990. (Available
through Alaska Area Native Health Service,

255 Gambell Street, Anchorage, AK
99501.)

Indian Health Manual. Indian Health Service,
U.S. Public Health Service, Rockville, Maryland,
1987.

Human Experimentation. Code of Ethics of the
World Medical Association (Declaration of Hel-
sinki). Published in British Medical Journal
2:177, 1964.

Protection of Human Subjects. Code of
Federal Regulations 45 CFR 46, 1974, rev.
1983.




