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L._INTRODUCTION

"The 1989 Greenland Field Season After Operations Report tor NSF-Sponsored Projects* has been prepared to
summarnze the field activities of, and logistical support for, 1989 National Science Foundation Division of Polar
Programs (NSF-DPP) sponsored research profects in Greenland.

The Polar ice Coring Office (PICQO) at the University of Alaska Fairbanks (UAF) provides administrative support, field
operations management and coordination of logistical requirements for NSF-sponsored projects under NSF contract
DPP88-20948. PICQO's primary responsibilities are to support NSF Division of Polar Programs (DPP) glaciology
projects and, secondarily, to support other DPP projects and those sponsored by other Divisions within NSF,

PICO operations support includes: 1) arrangements for personnei and equipment transpertation between the U.S. and
Greenland, 2) military clearances for personnel access to air base facilities in Greenland, 3) on-site coordination of
tield activities originating at Sondrestrom Air Base, 4) control and maintenance of an inventory of field camp
equipment that includes: oversnow vehicles, sheiter/tents, kitchen supplies, radios, generators and fuels, and 5)
liaison between NSF, the scientists and civilian and military support subcontractors. PICO also provides: 1) ice core
and hot water drilling services, 2) the loan of non-technicai drilling equipment, and 3) borehole logging equipment and
services to NSF-DPP glaciological and geophysical projects.

A location map of Greeniand is provided as Figure 1, page 2. Coastal sites of NSF-sponsored research inciude
Sondrestrom AB, Thule AB, llulissat (Jakobshavns), Nuuk (Goedthaab), and Isua on the west coast; and Peary Land,
Kangerdlugssuaq fjord and Angmagssalik on the north and east coasts. Sites on the ice sheet inctude Dye 3, the
Summit region of central Greenland and Camp Century.
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il. NSF-DPP GLACIOLOGY AND OTHER NSF-SPONSORED PROJECTS

There were a total of 12 NSF-sponsored fisld projects participating in the 1889 Greenland season. inciuded were the
Greeniand Ice Sheet Project Il (GISP2) investigators as well as participants in the muiti-institutional 12-month
continuous atmospheric sampling program at DYE 3. A total of 97 individuals were involved in field activities. Table
1, page 5, provides a list of projects by category:

NSF-DPP Sponsored Polar Coordinated Science Programs
NSF-DPP Sponsored Polar Glacioiogy Programs

NSF-DPP Sponsored Polar Atmospheric Sciences Programs
NSF-DPP Sponsored Polar Earth Sciences Programs

Other NSF-Sponsored Programs

Distinguished Visitors

mmoow>

Figure 2, page 7, presents a timetable for NSF-sponsored projects fielded during the period April through September.
The individual project summaries are presented in Appendix A pages 19-60.

NSF-DPP POLAR GLACIOLOGY PROJECTS

The 1989 Camp Century Borehole Logging Program draws to an end a four-year collaborative effort ot B. Lyle
Hansen {(PICO-UNL) and Niels Gundestrup {(University of Copenhagen-UCPH) to log the three deep boreholes of Dye
3, Byrd Station and Camp Century. This effort focused on the deformation properties of deep ice via logging deep
boreholes for inclination and azimuth. A summary of this project appears in Appendix A, ltem 2, pages 21-22.

1989 marks the first field season of the Greeniand Ice Sheet Project Two (GISP2), which began operations this spring
near the summit of the ice sheet. The major thrust of the GISP2 project is to drill and recover an ice core from the
entire thickness of the Greenland ice Sheet, over 3000 meters. This is the most ambitious ice core drilling program in
Greeniand to date, and will provide researchers with the longest paleocenvironmental record ever achieved in the
northern hemisphere. GISP2 shares similar goals with the European “Greenland Ice Core Program” (GRIP) deep
drilling effort. The GRIP camp and drilling operations are located approximately 30 Km east of the GISP2 site.

Science activities at GISP this season invoived researchers from eleven universities or institutes from across the
United States. Institutions involved include: University of New Hampshire; University of Wisconsin; University of
Washington, The Desert Research institute; New York institute of Health; University of Miami; University of Rhode
Island; Carnegie-Melion University; University of Colorado; and Pennsylvania State University. The GISP2 Science
Management Otfice (SMO) is housed at the University of New Hampshire (UNH), with drilling and operations support
provided by PICO at the University of Alaska Fairbanks.

Over 500 meters of snow and ice were collected from four holes completed this season. These samples, along with
other surface, snow pit and atmospheric samples, were returned to the Continental United States (CONUS) for
detailed chemical and physical studies. The last hoie drilled in 1989 to 90 meters will be re-entered in 1890 to begin
deep driling operations expected to continue on a seasonal basis through the summer of 1992. A summary of GISP
science activities is provided in Appendix A, Item 3, pages 23-31.

Researchers from the Byrd Polar Research Center at The Ohio State University (BPRC-OSU) were also involved in
central Greenland operations this season. Dr. E. Mosely-Thompson conducted ice core and snow pit studies near the
summit to complete her program of holocene paleoclimatic reconstruction from Greeniand ice cores. Severalice core
and snow pit samples were taken from sites at or within close proximity of the GISP2 site. A summary report is
located in Appendix A, item 4, page 32. Dr. J. Bolzan revisited sites along a 150x150 Km survey grid he established
in 1987 as part of a central Greenland ice sheet dynamics-GISP2 site selection program. A project summary is
located in Appendix A, item 5, page 33.
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Researchers from the University of Alaska Fairbanks Geophysical institute (UAF) and the Federal Institute of
Technology Zurich in Switzerland (ETH-Zentrum) continued their hot water dritling and seismic investigations to
determine the mechanisms of rapid flow on the Jakobshavn Ice Stream, west Greentand. Of the ten holes drilled at
three sites, several were near 1600m in depth; the deepest hot water holes ever drilled. In addition to other surtace
measurements and ssismic protiling, tilt and temperature sensors were frozen into some of the holes from which the
data will be recorded and accessed during the 1990 field season. Project summaries of this program are located in
Appendix A, ltem 6, pages 34-35.

NSF-DPP POLAR METEQRQLOGY PROJECTS

Carnegie-Metlon University (CMU) completed a continuous one-year (August 1988-August 1989) snow and air
sampling program at the Dye 3 site. This program, which focused on the transport of airborne contaminants onto the
Greentand ice sheet, is summarized in Appendix A, ltem 7, pages 36-38.

NSF-DPP POLAR EARTH SCIENCE PROJECTS

A team of researchers from Harvard University completed a second year of investigations into the vertebrate
paleontology and geology of the Triassic-Jurassic boundary of east Greenland. A summary of this very successfu!
project and their rather exciting paieontological finds is located in Appendix A, ltem 8, pages 39-42.

With the support of a Norwegian seismic vessel, researchers from the University of Wyoming Department of Geology

and Geophysics undertook crustal reftection profiling studies across Archean crust and crustal satures in the region of
Godthaab Fjord, west Greenland. Project summary is located in Appendix A, Item 9, page 43.

NON-U.S. PROJECTS

Non-U.S. collaborative or cooperative projects that received PICO support include ETH-Zentrum, Jakobshavn ice

~ Stream project; the University of Copenhagen Geophysical Institute, Camp Century Borehole Logging program and to

the GRIP Operations Center. PICO support to the GRIP program includes the coordination of United States Air Force
air support provided by the 108th TAG, as well as other minor base services provided by the 1015th ABS,
Sondrestrom Air Base, Greenland.

DISTINGUISHED VISITORS

PICO, the U.S. Air Force and Greentand Home Rule Government were again hosts to a Greenland site visit by Dr.
Peter Wilkniss, Division Director; Dr. Carol Roberts, Division Deputy Director and Dr. Jerry Brown, Head of the Arctic
Staff, National Science Foundation Division of Polar Programs. The site visits included a mission briefing of the
1015th ABS, site visits to both the GISP2 and GRIP summit camps and travel to Nuuk (Godthaab) for meetings with
Greenland Home Rule Government officials.
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Table 1. NSF-DPP, Other NSF-Sponsored Projects and Non-U.S. Projects
-Greeniand 1989

Institution

Project Title

Principal
investigator(s)

Dates in Field

A. NSF/DPP Polar Coordinated Sclence Projects

Poiar ice Coring Office
Univ. Alaska Fairbanks
(PICOLG)

Polar ice Coring Office
UNL

B. NSF/DPP Polar Glac

Glacier Research Group
Univ. of New Hampshire
(UNH)

Byrd Polar Research Center
Ohio State University
(OSU-T)

Byrd Polar Research Center
Ohio State University
(OSU-B)

Geophysical Institute
University of Alaska and
ETH-Zentrum, ZGrich
(UAF/ETH)

ro

Coordination of Greenland
1989 Operations and Logistics

Logging of Camp Century
Borehole

Greenland ice Sheet Project Il
(GISP2) Science Management Office

Holocene Paleoclimatic
Reconstruction from Greenland
Ice Cores

lce Sheet Dynamics in Central
Greeniand

Determination of the
Machanisms of Rapid Fiow on
Jakobshavn Glacier, Greenland
By Borehole Measurements

C. NSF/DPP Polar Meteorology Profects

Department of Civil Engr.
Camegie-Mseilon University
(CMU)

Pr&cesses influencing
Species Conceanirations in ice Cores
from Dye 3, Greeniand

D. NSF/DPP Polar Earth Sciences

Museum of Comp. Zool.
Harvard University
{Harvard)

Dept. Geol./Geophys.
University of Wyoming
(UWyo)

Vensbrate Paleontology and
Geology of the Triassic~Jurassic
Boundary in East Greenland

Crustal Refiection Profiling

Dr. Luis Proenza

B. Lyle Hansen

Dr. Paul Mayewski

Dr. Ellen Mosley-Thompson

Dr. John Bolzan

Dr. Keith Echelmeyer
Dr. William Marrison
Dr. Almut iken

Dr. Clifford Davidson

Or. Farish Jenkins, Jr.

Dr. Scott Smithson

Across Oldest Archean Crust and Crustal

Satures in West Greenland

8 May - 30 August

22 April - 4 May

18 May - 5 August

22 May - 17 June

24 May - 15 June

18 June - 7 August

9 May - 15 August

28 June - 4 August

10 September - 3 October



11.

12,

13.

14.

E. Other NSF.S ¥

Geological Sciences
State Univ. of New York
at Binghampton (SUNY)

Department of Geology
Stanford University
(Stanford)

Lamont-Doherty Geological Obs.
Columbia University
(L-DGQ)

F. Non-U.S. Projects
University of Copenhagen

Geophysical institute
(UCPH)

G. Distinguished Visitors

NSF

Petrotabric Analysis of igneous
Lamination in Layered Mafic
Intrusions

Tertiary Magma-Hydrothermal
Systems of East Gregniand

1989 Lamont-Doherty Geological
Observatory Expedition
to the Kangerdiugssuaq Area

Camp Century, Greeniand

Site Visits to Thule,
Sondrestrom, Nuuk, Dye 3,
GISP2

Dr. H. R. Naslund

Dr. Dennis Bird

Dr, Charles E. Lasher

Nisls Gundestrup

Wilkniss, Roberts,
Brown
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16 July - 19 August

21 July - 16 September

5 August - 6 September

22 April - 4 May

31 July - § August



I I | I | I T e o T

§ Bry-15 inp

_l_ 4N T

p henrz My

_ _ Hdn 2

_ 9 de5-1zor _ PlOjUEg °1}

[ by | 105 0

| tho-pids | okun

_ LT peay g ~

_ 51 By e _ ) 1

_ 2dagunp | HIZ4VN 3

_ m:_:z:s_ 0 §

[ wurzlen| 10

§ by 41 e _ ONSHNA
p here 2z My

_ _ THA O

_ 0¢ b4t iy i 91004

e mm ms mm wn R e Sy mm me D mm aa e



1989 After Operations Report

fll. LOGISTICAL COQRDINATION AND MANAGEMENT

In September of each year, PICO establishes a fieid operations management scheduie which outlines the
administrative process and requirements for the coordination of the following Greenland field season.

The 1989 schedule was supported by the distribution or transmittal of the foliowing documents:

1)

2)

"1989 Greenland Field Requirements and Personnel information" memorandum dated November 30,
1988 and the "Facilities and Services Available to NSF-Sponsored Projects in Greenland" were
distributed by PICO 1o all Pls who submitted proposals to NSF-DPP involving Greeniand fieldwork.

"Preliminary Logistics Support Requirements and Cost Projections for 1989 NSF-Sponsored
Greenland Research” was transmitted by PICO to the NSF-DPP Program Manager, Polar Earth
Science Programs on January 26, 1989. The document presents PICO’s preliminary support
requirements and cost projections tor 10 of the 14 research non-GISP related grants proposed for
1989.

PICO submitted on May 5, 1989, a proposal and budget for Amendment No. 2 to NSF Contract
DPP88-20948 to provide logistical support for Greenland fieldwork in response to NSF-DPP tasking
letters.

A "Field Operations Pian for NSF-Sponsored 1989 Greenland Programs" dated May 1, 1989 was
distributed to Pls and support contractors participating in the 1989 NSF-sponsored Greeniand
program. This document defined the scope, schedule and support requirements of the year's field
activities and was the final planning report prior to commencement of the 1989 field season.

NSF-DPP's authorization to proceed with support of the 1989 Greenland field activities as outlined in
Amendment No. 2 above was sent from the NSF-DPP Program Manager for Polar Coordinated
Science Programs on September 8, 1989.

Administration of field operations and support functions provided by PICQ include the following activities:

1)

2)

3)

5)

Clearances for individuals to work within and trave!l through U.S. military installations. These inciude
Military Airift Command (MAC) travel authorizations, Foreign National Clearances, DEW Line
Clearances and Sondrestrom and Thule Air Base Clearances;

Coordination of personnel and cargo movements to, from and within Greenland with regular updates
to agencies and personnel utilizing both scheduled and chartered air service;

Distribution of briefing packets which include clearances, itineraries and general travei information to
all participants prior to departure to the field;

Research and procurement of field equipment and supplies to include shelters, oversnow and
wheeled vehicles, generators, camp support and communications equipment; and

Maintenance of third party support documents between NSF-DPP and the U.S. Air Force and the
subcontracted agents, as well as applications for singte-side band and other radio frequency
clearances from Danish authorities.

PICO stations two Field Operations Managers (FOMs) at Sondrestrom AB to provide project and air support
coordination, expedite resupply requests and maintain remote field party communications. in addition, PICO serves
as a liaison between the various NSF science groups and base support functions.

An administrative assistant remains at PICO/UAF to provide project coordination and military travel arrangements
prior to projects departing the Continentat United States (CONUS).
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V. LOGISTICAL SUPPORT FACILITIES

A, ndr m Alr B

Sondrestrom Air Base has been the primary staging area for the majority of NSF-sponsored projects in Greenland
over the past 15 years. The air base and the accompanying civilian community offer the widest range and greatest
availability of logistical suppornt materials and services in Greenland.

1. 1015 Alr Base Squadron (1015ABS).

Recently downgraded from Air Base Group, the 1015ABS provides NSF-sponsored projects with the majority of
required materials, supplies and services. This support is provided under an Interservice Support Agreement (ISSA)
between the U.S. Air Force Headquarters Space Command (HQ AFSPACECOM) and the NSF-DPP. The
Sondrestrom AB ISSA became effective 1 September 1985 and will remain the active document of support authority
through May 19391 uniess otherwise renegotiated under the provisions stated within the ISSA.

Under the guidelines of the ISSA, the 1015ABS and its civilian contractors, Greenland Contractors (GC) and Felec
Services, inc. (FSI) provide third panty reimbursable support to NSF-sponsored programs which includes: space-
available billeting, Twin Otter air support, open mess privileges, commissary services, equipment rental, cargo
handling, vehicle maintenance, base supply items, fuels and warehouse/office space.

Field operations during 1988 utilized the following major reimbursable support items:

a) PetroteunvQil/Lubricants (POL):

Shop-Vehicle Use
MOGAS: 828 gal
DFA:

GISP2 Fuel from Sondrestrom
MOGAS: 1563 gal.
DFA: 9968 gal.

Remote Camp/Field Use
MOGAS: 54 gal.
DFA: 1158 gat.

b) Commissary: toodstutfs were procured to supply GISP2 and central Greenland operations to
support 1375 personnel days on site.

) Base supply: materials and supplies procurements in support of the NSF sponsored
research programs.

2. NSF/PICO Support Facliities.

PICO continues to maintain two support tacilities provided by the USAF at Sondrestrom Air Base. Since 1974, PICO
has maintained the oid fire station (Building T-436), as a staging and warehouse space. PICO has occupied building
#387 as the primary support tacility and field center since 1988. Administrative offices, storage, communications
center and maintenance shop are the primary uses of this heated, secure space. Remodeling and facilities upgrades
scheduled for 1989 yet not completed wiil be rescheduted for 1990. These projects include kitchen/wash area, secure
storage cages, sewing center, expansion of radio room and permanent HF antenna anchors for the field center. The
T-436 warehouse wiil receive three new overhead doors and one additional access door.
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Additional facilities: PICO requires additional freezer space on base to support additionat core programmed for
transport and storage from GISP2. Such a request has been submitted to the 1015th for consideration.

3. NSF/PICO Vehicles

PICO maintains three wheeled vehicles: a 1987 Ford 3/4-ton crew cab pickup, a 1976 Ford 1/2-ton pickup and a 1956
Dodge M-37 4-wheel drive personnel carrier. The 1987 Ford is operational and without major mechanical dificulties.
It is anticipated that the 1876 Ford 1/2-ton will require replacement in 1990. The Dodge M-37 wili be operational for
the 1990 season.

The long-standing requirement for a 10-15,000 Ib. forklift capable of loading and off-loading C-130 aircraft has been
met with the provision of a 15K Taylor forktruck acquired by the GRIP Operations Center (GOC). This vehicle,
purchased by GRIP, is intended for joint general use and ground support of Sondrestrom based air operations.
Maintenance and general upkeep is shared by PICO and GOC.

PICO has also recently acquired from USAF salvage a 4,000 Ib. forklift to support warehouse and staging operations.
Although operational, this vehicle will require minor maintenance and modification prior to the start of the 1980
season.

The 1640 series Tucker Sno-Cat and 2 (ea) 2-ton cargo sleds remain in operation supporting central Greenland
operations after being cached and thus completely buried near Summit between August 1987 and May 1989. 1989
upgrades include 6-way U blade and VHF iand mobile radio. This vehicle will remain at GISP to support camp,
skiway and remote traverse operations.

The Caterpiliar LGP 931 was deployed to GISP2 in May to support camp construction and skiway development. This
turbo-charged 931 continues to operate flawlessly at the 10,000+ ft. elevation of the central Greenland Summit region.
The standard uni-bucket and quick connect was retrograded to CONUS for upgrade to a Iow-densxty, high-voiume
bucket. This vehicte will remain at GISP2 for the duration of the project.

The Bombardier SkiDozer remains in Sondrestrom. This vehicle has not been actively used on the ice since
conclusion of GISP1 operations at Dye 3 in 1982. Old and tired, this vehicle will require a complete inspection and
rebuild prior to its upgrade in status to a field worthy vehicle. There are no current requirements at GISP2 or any
other site for this vehicle.

4. Fileld Camp Equipment

Current inventories of field equipment will provide adequate support for projected non-GISP2 project requirements in
1980. The GISP2 field site will require additional structures, communications, first aid and fueling/refueling equipment
to meet the projected requirements through 1982.

5. Sondrestrom Baseloading

In past seasons, Sondrestrom AB has been faced with sever overcrowding during the summer months. However,
since the phase-down of USAF-sponsored personnel beginning in 1988, benthing ot NSF-sponsored personnel on
base has not been a concern nor is it likely to be so in the future.

6. Off-Base Support

Off-base support for 1989 was provided by Gronlandsbanken (funds transfer), the Greentand Trade Department-KN!
(materials handiing, civilian seaiift), STATOIL (POL products and containers), GreenlandAir-GLAIR (passenger and
air cargo service), Scandinavian Airlines-SAS (passenger and air cargo service, ground equipment repair), Gronlands
Tekniske Organization-GTO (civilian telecommunications) and Danish Arctic Contractors-DAC (heavy equipment
services).

10
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B. Thule Air Base

Thule AB, located on the northwest coast is the larger of the two U.S. air bases in Greenland. Equally equipped as
Sondrestrom to provide bulk products and support services to field research teams, Thule has often been a staging
point for NSF-sponsored projects conducting studies in North Greenland. Moreover, because of its ample hangar
space and related services, Thule is often the preferred iocation to base research aircraft.

However, lacking commercial scheduled air service, Thule is more isolated in terms of commercial and governmental
services, with charter air services limited to a permanently stationed GreeniandAir Bell 212 helicopter.

Logistical support at Thule is provided to NSF-sponsored projects under the same provisions governing the
Sondrestrom ISSA. A separate support document for Thule is still under consideration.

It is recommended that an annual Thule pre-season site visit be included with that of Sondrestrom's 10 brief the 1012
Air Base Group (1012ABG) command on upcoming NSF-sponsored research in Greenland. Regardiess of the extent
of the NSF operations planned for Thule each season, the number of NSF-sponsored personnel transiting through
Thule in a given season alone warrants such a courtesy visit.

C. Dye3

Because of the GiSP2 deep borehote and the convenience of the logistical base the Dye site station provides, Dye 3
has continued to be a popular location for geophysical and atmospheric studies. Since August of 1988, Dye 3 had
been the site of a year-round continuous sampling program which concluded in August of 1989,

The major support requirements for NSF-sponsored programs at Dye 3 have included: billeting and messing facilities,
heavy equipment support for excavating NSF structures and equipment, aircraft on- and off-loading, communications
to Sondrestrom and CONUS, and POL products.

The DEWiIine station at Dye 3 will close effective November 15, 1989. Historically the 4700th OSS has supported
PICO activities at this station but future support capabilities will cease upon site ciosure.

D. GISP2 SI

The GISP2 site (N 72° 34 35; W 38° 27 47) was established May 22 after put-in by the 109th TAG. The exact deep
driliing site was located by a PICO survey team using Doppler satellite survey techniques based on coordinates
supplied by the GISP2 Science Management Office (SMO). The survey team remained on site to iayout a
200x10,000 ft. skiway and flag lines to the atmospheric sampling site ("Clean Air," 29 Km, bearing south 24° 02 11)
and to the GRIP camp approxlmately 30 Km to the east. Facilities, equipment and supplies positioned in support of
1989 operations include:

Facilities:

1 ea. 15x30 Weatherport (galley)

1 ea. 15x30 Weatherport (berthing)

1 ea. 15x30 Weathemart (shop/storags)
1 ea. 12x15 Weatherport (generator hut)
1 ea. 12x14 Weatherport traverse hut

1 ea. 10x100 Science Trench

Moss Optimus series, Scott Polar and The North Face 2m fabric tents provided additional berthing and support
facilities at GISP2 and the ATM Clean Air Site.

11
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Vehicies/Equipment:

Tucker Sno-Cat 1640

2 ea. 2-ton traverse sieds
Caterpillar LGP 931

2 ea. Ski-doo, Alpine

4 ea. Ski-doo, Skandic

Fuel:
GISP2 fuel from Sondrestrom
MOGAS: 1563 gal.
DFA: 9968 gal.
GISP2 fuel from Cathy Site
MOGAS: 770 gal.
DFA: 2,061 gal.
Total Fuel positioned at GISP2

ogas: 2,333 gai.

DFA: 12,029 gal.

1989 §ISP2/§entra1 Greentand Programs fuel consumption:

: 1,146 gal.
DFA: 6,439 gal.
GISP2 on-site fuel inventory
MOGAS: 1,187.5 gal.
DFA: 5,590 gal.

in addition to GISP2 related drilling activities, the camp and facilities provided support to the ATM sampling site, the
instaliation of three automatic weather stations in the Summit region and The Ohio State drilling program and Bolzan,

surface traverse based from “Cathy Site.”

in 1990 construction began on an elevated Galley/Administration

by Wayne Tobiason of the US Army Cold Regions Research
Laboratory (CRREL), will house offices and messing faciities for up 10 40 personnel. The steel support structure buitt
upon a 4-foot compacted snow surface elevates the structure approximately 18 feet above the existing 1989 snow
surtace. Based on calculated accumuilation rates, this height should provide unrestricted access to the tacility through
1993. At the conclusion of 1989 operations the snow surface, steel structure and plywood deck were completed, with
the single-story panelied buiiding delivered to the site. Completion of this facility is scheduled for June of 1990.

In preparation for continued GISP2 operations
puilding. This 56x25 facility, based on a concept design

ude: 54' geodesic dome drill sheiter; generator module; head and

Other additional facilities ptanned for 1990 incl
h: and additional Weatherpons for berthing, science and storage.

shower module; water well; core storage trenc
Camp operations concluded with the final pull-out of camp support personnei on August 4, 1989. All facilities,
equipment and supplies remain on site.
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1989 After Operations Report

E. Communication

1.

Telecommunications. The NSF/PICO administrative office at Sondrestrom is serviced by both
commercial and USAF telephone systems. These systems provide internal communications within
Greentand, including ship-to-shore, as well as long distance service 1o the U.S. and Europe. NSF-
sponsored personnel in Greenland can be accessed as foliows:

AUTOVON: 834-1211 Extension 565
Commercial:  Country Code (299) 11153 Extension 565
Telefax: Country Code (299) 11247

Itis anticipated that Telex and electronic mail service via Omnet wiil be installed at the PICO office
and available to NSF-sponsored personnel in Greenland by the 1990 field season.

High Frequency Single Side Band (HF-SSB). At present, PICO maintains an HF radio inventory of
six Southcom SC-120 crystallized field radios, and one Southcom SC-130 synthesized field radio.
The base station in Sondrestrom is a Shipmate 9000, 200 Watt marine radio belonging to UCPH with
an ICOM M-700 providing base camp communications for GISP2.

Several efforts have been made to improve HF communications in support of NSF-sponsored
programs in Greenland.

The most significant improvements were made in 1988 with the instaliation of new multi-band dipole
and trapped vertical antennas in Sondrestrom, and the construction of new field dipole antennas and
porta-masts for remote camps. Both the base station and field dipole antennas are configured as
inverted Vs erected on a single fibergtass mast. These configurations have provided a remarkable
improvement in field communications, especially for camps along the west coast. An additional multi-
band dipole will be erected in Sondrestrom in 1990.

VHF-AIr. PICO continues to maintain both Terra and ICOM VHF-Air radios. Each field party is
issued a minimum of two air-band radios.

VHF-Land Mobile. VHF land mobile systems comprised of both hand-held and base station radios
make up the “local” network for GISP2 communications. 45 watt base stations provide direct
communications between GISP2, the ATM site, GRIP and the Tucker traverse vehicle. Hand-held
radios are also available to other projects that require line-of-site communications.

Emergency Locator Transmitters. All NSF-sponsored programs are issued Emergency Locator
Transmitters (ELT or EPIRB) operating on 121.5 and 243 Mhz.

Satellite Communicatlons. After successiul field trials of the new INMARSAT Standard C format in
1989 a Standard C terminal will be deployed at GISP2 to provide store forward Telex capability from
site.

Equipment Upgrades. HF equipment upgrades programmed for 1990 include two additional 100
watt SSB transceivers to support the GISP2 atmospheric sampling station and main camp emergency
hut. Sondrestrom and GISP2 will be equipped with two new 150 watt HF data packet systems for text
and non-text data transmission.

13
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V. FIELD OPERATIONS AND LOGISTICS

nnhel in Greenian

Table 2, page 15, provides a summary of projected versus actual mandays of personnei participating by project and
location during the 1989 Greenland field season. Actual personnel days spent were: 673 at Sondrestrom AB, 33 at
Thule AB, 121 at Dye 3, 1,375 at GISP2, and at remote camps in Jakobshavn, east Greenland and Nuuk, a total of

673.

B. Alr Operations

Air support for the 1989 Greeniand field season was provided by MAC Channel, 109th TAG, FSI Twin Otter,
GreenlandAir Commercial, GreenlandAir Charter, Scandinavian Airlines and Icelandair. A summary of air operations
is provided in Table 4, page 16.

1.

MAC Channel. The MAC Channel system was used by PICO to support the majority of personnei
and cargo transported between McGuire AFB and Sondrestrom and Thule Air Bases. A total of 135
passengers and 98,437 |bs. cargo were transported during the season.

109th TAG. The 108th TAG provided LC-130 transport to NSF-sponsored projects between CONUS,
Sondrestrom, Thule, Camp Century and GISP. A total of 96 passengers and 384,637 Ibs. cargo were
transported by the 109th TAG.

FSI Twin Otter. FSI Twin Otter provided space-available ski-equipped Twin Otter support to NSF-
sponsored personnei transiting to and from Dye 3. Atotai of 11 passengers were transported on a
routine basis throughout the 1989 season.

GreeniandAir Commercial. GreentandAir Commercial flew transient support for coastal operations
via reguiarly scheduled passenger and cargo flights. A total of 22 passengers and 12,900 Ibs. cargo
were transported from Sondrestrom to coastat villages and return.

GreenlandAir Charter A/S. GLACE provided NSF-sponsored projects with both fixed-wing and
helicopter support. Twin Otter suppon was provided between Keflavik Naval Air Station and
Constable Pynt on Greenland's east coast. KingAir suppont was provided between Sondrestrom and
Nuuk. Helicopter charter totals include Bell 206: 31.8 hours; Bell 212: 11.8 hours; and Sikorsky 61:
12.4 hours.

Commercial air ang ship transport. SAS and Icelandair provided passenger and cargo movements to
both Sondrestrom and Keflavik. Local KNI ship transport was utilized to ship nominal amounts of

cargo to coastal viliages in support of west coast programs.

14
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Table 3.
Project Air Support Summary
Greeniand, 1989
Total PAX  Total Cargo Total Flt Hrs
MAC CHANNEL (N/A)
PICO LG 24 47,791
PICO DRILLING 20 27,958
PICO UAF 13
UNH g 4,240
OSU-Bolzan 4
OSU-Thompson 2 1,474
University of Alaska/ETH 6
Carnegie Mellon University 13 10
Univ. of Washington 6 676
Univ. of Wyoming 18 3,484
UCPH 3
NSF 1
UNL 1
Univ. of Colorado 5 190
Pennsylvania State 3 466
Desert Research institute 2 856
University of Arizona 1
University of Miami 1 70
University of Rhode Island 3 1,456
Harvard 1,476
UAF 8290
TOTAL MAC CHANNEL 135 98,437
Total PAX _ Total Cargo  Total Fit Hrs
109th TAG
PICO LG 46 340,225 3.5
PICO DRILLING 16 29,764
GISP - 16 7,954 73.8
OSU-Bolzan 4 1,810
OSU-Thompson 7 1,474
Carnegie Mellon University 3 3,470
NSF 4 0
TOTAL 109TH TAG 96 384,697 77.3
Total PAX Total Cargo  Total Fit Hrs
FSI TWIN OTTER
Carnegie Mellon University 11 0 0
TOTAL FSI i} 0 0
16



Project Alr Support Summary - 2

Total PAX __ Total Cargo  Total Fit Hrs
GreenlandAir Commercial (N/A)
OSU-Bolzan 2 22
UAF/ETH 10 12,878
PICO/UAF 6 0
NSF 4 0
University of Wyoming 20 10.475
TOTAL GLAIR 22 12,900
Total PAX _ Total Cargo _ Total Fit Hrs
GreentandAir Charter (N/A) (N/A)
DHC-6
Harvard Block Time
KINGAIR
NSF Block Time
PICO Block Time
BELL 206
UAF/ETH 20.4
University of Wyoming 11.2
SUBTOTAL 31.8
BELL 212
UAF/ETH 3.1
Harvard 5.2
University of Wyoming 3.5
SUBTOTAL 11.8
SIKORSKY 61
UAF/ETH 12.4
SUBTOTAL 12.4
TOTAL GLAIR CHARTER 56
Total PAX  Total Cargo _ Total Fit Hrs
Scandinavian Air (N/A)
44
NSF 1
UAF/ETH 14
Univ. of Wyoming 2
TOTAL SAS 17 44
17



Project Air Support Summary -3

Total PAX  Total Cargo Total Fit Hrs
ICELANDAIR (N/A)
Harvard 10
TOTAL ICELANDAIR 10

18



Tmoowp

1989 After Operations Report

APPENDIX A
Project Summaries for:

NSF-DPP POLAR COORDINATED SCIENCE PROJECTS
NSF-DPP POLAR GLACIOLOGY PROJECTS

NSF-DPP METEOROLOGY PROJECTS

NSF-DPP POLAR EARTH SCIENCES

OTHER NSF-SPONSORED PROJECTS

NON-U.S. PROJECTS

19



A. NSF-DPP POLAR COORDINATED SCIENCE PROJECTS

1. Coordination of Greenland 1983 Operations and Logistics
Potar ice Coring Office
University of Alaska Fairbanks
Principat tnvestigator: Dr. Luis Proenza

Field Personnel: Kent Swanson
Jay Sonderup
Bruce Koci
Jay Klinck
Steven Peterzen
Terry Gacke
Alan Rosenbaum
Cathleen Cavin
A.C. Hitch
Alan Bronston
Tyler Burton
Victor Mimken
Jay Kyne
Herb Ueda
Walt Hancock

Dates in Field: May 8 - August 30
Location: Sondrestrom AB, Thule AB, Dye 3, Summit Region, Jakobshavn, Camp Century, Keflavik, Constable Pynt

Summary:
Logistical support of ali projects as outiined in Sections ilI-IV.
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Michael Mormison, UNHSMO

Paul Mayewskd, UNH/SMO
Picter Grootes, UWA

Greenland ice Sheet Project 1l (GISP2)
Principal investigator: Dr. Paud Mayewski

Universily of New l{ampshire

SF/DPP POLAR GLA

Fleld Personnhet:

B. N

GISP2 1989 Field Activities
Activities Leg One LegTwo LegThree
5722 &4 8 &4

l
]
1

Siting and Camp Deployment l
|

Sxiway Construction

1929 Bclance Trench Censtruction

ATM Deployment and Operations

Surface Strain Net Re-surveyed

Locsl Snowpita

Fresh Bnow and Vepor S8ampling
| |

Hand Augered Cores
Core A (32 m) Drilled and Processed |
|

Core B (200 m) Drilled and Processed

Core C (92 m) Drilled and Processsd

Core D (=100 m) Drilled and Processed |

AWS Established at GISP2, ATM., and GRIP r____.

Gas Chemistry Altaration Bludies \
|

Fiuid Drill Testing
Erection of 8tesl Foundation for G18P2 Building l|

t———
1990 Scioncs Trench Construction | i —————

Tabd, di 1. "

i Cors At 32m of 8.2° core dedicatad to high

| CoreB: 0:152m of 8.2 core and 152 - 200 m of 4° core processad in Lhe flald for
ples per yoar); 1 ining cora to be processed for other properties at UNH.

(1 sample per year); remaining core Lo be processed

i physicsl properties, ECM, and stable isotopes (10
| CoreC: 92m of 5.2° are processed In the (ield for physical perpertiss, ECM, and stabis fsotapes
| far sther properties at UNH.

{ Care D: 100 m of 5.2 cors proceasing same s eore C.

Marsin Wahlen, N.Y. State Dept. Heatth

Jack Dibb, LNHCMU
Richard Aley. Penn State

Jean-Luc Jafirero, CMU
Kendick Taytor, DRI
Edck Sakzman, UMiami
Pai-Yel Whung, UMiami
Chwis Kingma, UNH
Charles Steams, UWisc
George Weidner, UWisc

Mark Twickder, UNHSMO
Wm. Beny Lyons, UNH
Michael Bender, URI
Todd Sowers, URI

Travis Salng, UWA

In Fleld: May 18 - August 5
Location: Summit Region
Attached: After Operalions Report by all involved Pis

Dat

Summary:
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