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Vincent S. Haneman, Jr., P.E., has
announced that he will retire from his
post as Dean of the University of
Alaska
Fairbanks,
School
of
Engineering in August of 1991.
Haneman--considered one of the
leading educators in the U.S.-bas
been at UAF for over a decade. He
came to us from Auburn University in
Alabama in 1980 to fill the post left
vacant by former Dean Charles
Behlke, P .E.
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During Haneman's tenure at UAF,
student enrollments and the number of
engineering faculty have doubled, lab
and classroom space has grown
threefold, and the number of accredited
programs has increased by 50 percent.
In 1982, the research arm of the School
of Engineering was organized as the
Institute of Northern Engineering;
with grants and research support
approaching $2 million annually, INE
is one of the leading research units at
UAF. And with the much appreciated assistance of Sen. Bettye Fahrenkamp and
former Rep. Bob Bettisworth, an addition to the Duckering Building was completed in
record time.
In addition, three national advisory committees have been established to provide
peer review of the school's proposals and progress, and a video program has been
initiated. The School of Engineering video program provides remote delivery of post
graduate electrical engineering and engineering science management courses via
satellite and video tape.
Engineering to meet the special requirements for Arctic and subarctic regions
continues to be the focus for the school. The biennial Eb Rice Award, named in
memory of arctic engineering specialist, Dr. Elbert F. Rice, is now recognized as a
prime part of the International Specialty Conference on Cold Regions Engineering.
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While pointing to the many successes during the last decade, which Haneman
credits to his outstanding faculty and staff, he outlined the remaining challenges: the
funding and building of a research building with office space and support for graduate
students, a doctoral degree program in engineering, a chemical engineering program, and increased funding support for
established programs.
Haneman and his wife, Adelaide, plan to stay in Fairbanks, as both have long been active in community groups.
Haneman remains a member of Rotary International, a Golden Eagle with the Midnight Sun Boy Scouts, and a member of
the Tanana Valley Model Railroad Club. While he will be sorely missed, Haneman says that the time has come to pass the
charge to someone else.
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Permafrost and Mud:
Some Glimpses Into the History of Alaskan Construction
by

E Lawrence Bennett, P.E.
This article is from a presentation given 17y the author at the
annual meeting of the Alaska Historical Society in Anchorage,
Alaska, November 30, 1990. It is based on portions ofa chapter
on Cold Regions History in the forthcoming book "Construction in Cold Regions" to be published in 1991 by John T. Wiley
& Sons, Inc. (McFadden and Bennen).
This article will describe several historic Alaskan construc-

The Richardson Highway extends 596 kilometers from Val-

dez to Fairbanks and was the first major road built in the
Territory of Alaska. It began as a dogsled trail and was improved initially in 1899 when Army Engineer troops built a trail
suitable for pack horses 150 kilometers north from Valdez. The
U.S. Congress created the Board of Road Commissioners for

tion projects and identify some common challenges that often

Alaska in 1904; one of that commission's frrst major projects
was the so-called Valdez to Fairbanks wagon road, whose con-

arise in attempting to build projects in cold regions. Its primary

struction began in 1905. By 1907, the entire 596 kilometers was

thesis is that these early projects display many similarities with
those of the present day, despite improvements in equipment,

passable for dog teams, and in 1910 light horse-drawn wagons
could traverse the "highway." In 1913, the first motorized

more sophisticated design approaches, and modem manage-

vehicle traveled the entire route (Naske, 1986).

ment techniques.

In 1914, the Alaska Railroad was authorized by the U.S.

After a brief review of six Alaskan projects-the Bering

Congress and in 1915, after considerable ground surveying and

Strait telegraph line, Richardson Highway, Alaska Railroad,

other studies, President Wilson chose the route for the new

Davidson Ditch, Alaska Highway, and the DEW Line-several

"government railroad in Alaska." Its purpose was to provide

aspects of the construction process that are of special interest to

access from the ice-free port of Seward on Alaska's southern

the cold regions constructor are described. These considerations

coast to the vast and virtually untapped regions of interior

include problems in dealing with permafrost; the frequent lack

Alaska, terminating at Fairbanks. By 1920, 735 kilometers had

of qualified workers, their decreased efficiency in the cold, and

been completed. Today, the railroad contains a total of

the support services necessary to maintain a work force; the

758 kilometers of mainline plus 290 kilometers of branches,

need to operate and maintain equipment in the cold; long supply

sidings, and terminal track (Fitch, 1967; Deely, 1988).

lines due to Alaska's geographic location and its lack of many

The need for large quantities of water for gold mining opera-

construction materials; the importance of proper construction

tions in the Fairbanks area resulted in the construction of the

scheduling; and means by which constructors may take ad-

Davidson Ditch, built between 1924 and 1928 by the Fairbanks

vantage of cold conditions.

Exploration Company. The "ditch" consisted of an earthwork
ditch with a bottom width of 3.7 meters and a water depth of

1HE PROJECfS

approximately 1.1 meters; a series of inverted syphons to carry

lines. In the 1860s, an attempt was made to erect a telegraph line

water across 15 streams on its way between the upper reaches of
the Chatanika River and the Fairbanks area; and a 2,230-meter

between the United States and Russia via Alaska and the Bering

rock tunnel with a cross section of approximately 2 meters by

Strait Much field survey work was accomplished and some of
the line installed before the project was abandoned due to the

2 meters.
Construction of a "highway" between Dawson Creek,

successful iJlstallation of the Trans-Atlantic Cable and the

British Columbia and Delta Junction, Alaska was authorized in

Table 1 lists the six projects and their approximate time

resulting economic disadvantage of the Bering Strait route.

1942 to provide ground transportation to Fairbanks, at least for
heavy-duty vehicles and equipment, during the time that the
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Table 1. The Projects
1865
1967

•

Bering Strait
Telegraph Line

•

Richardson Highway 1899
1907
1910

Alaska Railroad

1914
1915
1923

•

•

Davidson Ditch

Alaska Highway

1924
1926
1928

1942
1943

DEW Line

1952
1953

Survey Begun
Project Abandoned
First Improvement
Passable for Dog Teams
Suitable for Light,
Horse-drawn Wagons
Authorized
Route Selected and
Construction Begun
Tanana River Bridge
Completed
Location Surveys Begun
Construction Begun
Water Reached Cleary
and Dome Creeks
Authorized and
Pioneer Road Completed
Improvements Completed
Preliminary Studies

Experimental Line Across
Northern Alaska
1955
Extended East to Baffin
Island
1959/60 Extended to Greenland
and Iceland
Pacific Theater of World War n was an increasing concern for
the United States. Not only was the project authorized in 1942,
but it was "completed," at least to pioneer road status, by the
end of 1942. Some of the initial route of 2,340 kilometers
followed existing trails but a large portion (1,930 kilometers)
was built through unsurveyed territory. The original road as
built in 1942 averaged between 4 and 5.5 meters in width,
although clearing was between 18 and 30 meters wide for most
of the length.
The DEW line (Distant Early Warning line) was built in the
•
1950s to provide a means for the U.S. military to detect enemy
aircraft approaching from the north. Initial efforts on this line
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were along the northern coast of Alaska on an experimental
basis. The experiment proved sufficiently successful that it was
extended, first to eastern Canada and then as far east as Greenland and Iceland (Tobiasson et al., 1974). The project consisted
of a series of antennas, together with a communications system
and support facilities.

I

SOME ASPECTS OF THE CONSTRUCTION PROCESS

Permahost
Permafrost, or perennially frozen ground, provides a stable
foundation for buildings and other objects placed into or on top
of the ground-so long as the ground stays frozen. However, if
the construction process or subsequent usage causes heat to
enter the ground in sufficient amounts, the permafrost will melt,
and, if it contains large amounts of moisture, will tum into a
muddy soup. The builders of the short-lived Bering Strait
telegraph project learned this first hand; an employee in the
Norton Sound area described some of the work as follows:
''The country is a complete bog. If you dig down on
the hills there two feet, you strike ice. We dug holes
with crowbars ... We dug three feet into the ground,
which consists of frozen dirt. In summer when the
surface thawed we found many of ... [the telegraph
poles] ... which were supposed to be firmly erected,
entirely loose." (Bancroft, 1970).
Col. Richardson, in preparing to direct construction work on
what was to become the Richardson Highway, quoted a 1895
report which said, "A serious detriment to the making of a road
in Alaska is the thawing of the ground beneath the moss. It has
been the universal experience that wherever the moss is cut into,
thawing immediately commences, and the trail which was passable becomes a ftlthy, slimy mess of mud, roots and broken
stone, a difficult route for men on foot, a slow and tiresome road
for loaded animals, and an impassable obstacle to any sort of
vehicle." Richardson reported that he had visited the creeks
around Fairbanks and "I will say that I never saw a worse road
than a portion of this one for wagons to pass over. Injury to
animals is frequent and I was told that one horse had actually
been drowned in one of the soughs (sic) on the 'road"' (Board
of Road Commissioners, 1905). Richardson believed that "corduroy" roads were appropriate for such areas, with the moss left
undisturbed and brush, poles, and gravel placed on top of the
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moss. In his report on the 1905-06 construction activities on the
Richardson Highway, Pillsbury concluded that, "The great
obstacle to road building in A1aska, outside of the heavy cost on
account of the high prices for labor and teams, is, however, the
permanently frozen ground" (House of Representatives, 1906).
Likewise, construction crews on the Alaska Railroad had to
contend with pennafrost, much of which had a high moisture
content that would subside in the summertime after the organic
ground cover was removed. Often, corduroy coverings were
placed over unstable ground; in other places ties were laid on
large logs running parallel to the rails to give the tracks some
flotation (Wilson, 1977). Frost action in the winter and thawing
in the summer continue to make maintenance of the railroad's
roadbed a major challenge to the present day.
Lippincott's 1925 report gave evidence of the presence of
permafrost along the Davidson Ditch right-of-way. He wrote,
"A piece of frozen ground was stripped on July 18. On July 23,
or five days later, it had been thawed to a depth of7..1o of a foot"

6

(Lippincott, 1925). Corduroy techniques were also utilized on
the Alaska Highway, in some cases consisting of whole trees
plus their branches laid side-by-side, covered with a gravel
layer (Remley, 1976).
People and Equipment

Shortage of skilled construction workers was often a problem in those early days. With World War I in progress, Morrison, in reporting to his superiors on the Richardson Highway,
wrote, "Mechanics are now practically unknown in this vicinity
and it is a certainty that it will be necessary at the beginning of
next season to make chauffeurs out of the laborers we may
have. Without a good mechanic to watch the drivers and
machines, the equipment is apt to be laid up for repairs for a
considerable part of the season" (Naske, 1986).
For those workers who were available, decreased efficiency
due to cold temperatures was a problem. On the DEW line
project, one worker was quoted as sayin&, "Working with these
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mitts is like eating grapes with boxing gloves" (Morenus,
1957).

provide and build their own. "At some locations, bunkhouses
were constructed and bunks were built out of poles in tiers

Providing sufficient support services for construction

across both ends of the room, similar in arrangement to post

workers was a consideration in those early days just as it is

office boxes. Usually about four feet square and eight feet deep,

today. The observer of the Bering Strait telegraph project,

they were known as 'muzzle loaders'" (Anderson).

quoted earlier, noted an interesting approach to meal provisions

chopped off a little, made a fire, and our supper was ready

In 1942, for the initial Alas1ca Highway construction, housing facilities were crude, especially at first, with workers living
in tents heated with wood stoves and sleeping in sleeping bags.
Later, some contractors assembled completed living units, including bunkhouse, tool store room, and mess hall, which were
fabricated at Edmonton, shipped to Dawson Creek by railroad,

immediately" (Bancroft, 1970).

and hauled to work sites along the route.

in the field: "When we started forth on journeys, we used to
cook an entire sack of beans into beml soup. Before it was
entirely cold, we would pour it into a bag, let it freeze, and take
it with us. When we camped at night, we took out an axe,

Anton A. Anderson, long time chief engineer of the Alaska

As is often the case today, early constructors tried to operate

Railroad, described the typical construction camp of the 1915-

their equipment as late into the winter as possible. In mid-

20 era. He told of tents without floors, pole bunks covered with

October 1927, a report on the Davidson Ditch project indicated

wild hay for mattresses and no bedding (you packed your own).

that the diesel shovels were about to be shut down for the

There was no smiling assistant camp steward to direct the new

winter. "The temperature along this section of the ditch is get-

arrivals to their quarters. The new arrivals generally had to

ting down to zero every night and the frost is getting so thick
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that it seriously delays the shovel, so that we will probably shut
this shovel down tonight ... shovel number three ... has had
seven or eight inches of frost to contend with and its opemtions
have been greatly slowed down" (Metcalf, 1927).
Remley (1976) described the tool and equipment opemtions
in December 1942 along the Alaska Highway. ''Not only the air
hammers but all metal tools and equipment tended to freeze and
tire quickly at such temperatures (-56.F). Metal parts cracked or
broke at the most inopportune times, and men usually deadlined
frozen equipment until the weather wanned up, because attempting to heat cold engines with a torch normally shattered
the steel. The only way to prevent the steel from freezing and
shattering was to keep it wann around the clock. Machines left
outside idled all night long and worked all day. Men repaired
tractors and trucks under tarps stretched over quickly-made
wooden frames, or inside tar paper shacks where fires could be
kept going day and night"
Long Supply Lines
Alaska's relative isolation and its lack of most types of
construction materials result in time consuming, often circuitous and expensive means for supplying construction
projects with mw and manufactured materials and construction
equipment. The steel pipe for the Davidson Ditch syphons was
manufactured in San Francisco, sent to Seward by steamer,
carried to Fairbanks on the new Alaska Railroad, transferred to
the narrow gauge Tanana Valley Railroad and carried to
Chatanika or other places where it was to be used (Biggar,
1963). For the Alaska Highway project, supply routes included
an overland route to the milhead at Dawson Creek and a water
route up Alaska's Inside Passage to Skagway and then by the
White Pass and Yukon Railroad to Whitehorse. Because of
urgent needs in other parts of the world during World War II,
the Army found it difficult to find ships to transport equipment
north to Skagway. Pleasure yachts, tugs, barges, and schooners
with such interesting names as Holiday, Cheerful, and Scottish
lAdy, were converted into a fleet for transportation of equipment and supplies. For protection against the Japanese in the
Pacific, a small "Navy," under the command of a Capt. Parker,
consisted of Parker's gunboat, plus "two destroyers, three coast
guard cutters, ten Catalinas, and an assortment of doctored
fishing boats" (Remley, 1976).
For the DEW line project, a massive air and sea lift was
organized. In addition, the use of "cat tmins" (bulldozers pull-
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ing sleds loaded with equipment and supplies) was an important
feature of the transportation system.
The act authorizing construction of the Alaska Railroad required that machinery, equipment, and material no longer
needed for construction of the Panama Canal be utilized on the
railroad project Thus, steam shovels, derricks, locomotives, flat
cars, structural steel, shop machinery, and other construction
and railroad equipment were acquired and shipped to Alaska on
a chartered vessel (Clifford, 1981). Whether the source was
Panama or elsewhere, the supply route to interior Alaska was
long and arduous. Until the project itself reached Nenana, supplies and equipment for the northern portion were sent either:
(1) from Seattle by water to the mouth of the Yukon to the
Tanana, and then up the Tanana to Nenana, or (2) by water to
Skagway, by railroad to Whitehorse, down the Yukon to the
Tanana, and up the Tanana to Nenana (Fitch, 1967).
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the underlying frozen ground will be thawed." His report also
emphasized the impact on cost of proper construction sequencing. "The cost of this work (shovel excavation) will largely
depend on the order in which it is done. Ground, when frozen,

cannot be dug with a steam shovel, but when thawed ... there
should be little additional expense in doing so" (Lippincott,
1925).
Tunneling work for the Davidson Ditch was accomplished in
the winter, primarily in 1926-27 with completion the following
winter. This schedule permitted tunnel workers to work inside
the relatively warm tunnel in the winter and to work outdoors on
other ditch work during the short sub-arctic summer.
Taking Advantage of the Cold
While the above discussion suggests the difficulty of working under cold conditions, there are some types of operations for
which cold conditions are an advantage. An example is bridge
building, for which river ice may sometimes be used as a working platfonn, both for pile driving and for the tempomry support
of the bridge superstructure. Pile driving at the Alaska
Highway•s Nesutlin Bay Bridge on Teslin Lake in the winter of
1942 was accomplished with equipment working through the
ice platfonn. The Alaska Railroad•s Tanana River Bridge was
constructed by placing foundation pilings through the river ice
and sinking them to required depth by the use of steam points.

The Scheduling Challenge
With such dramatic differences between seasons in Alaska,
the construction scheduler faces great challenges. Considemtions mnge simply from a short construction season to the
necessary lag time between stripping of overburden and gmding
and excavation after the frozen material has thawed. Pillsbury
observed, with respect to the Richardson Highway. that the time
element was very short for construction work expected to be
carried out during the same season as the road location (House
of Representatives, 1906). Morrison suggested that in one section, the surface should be stripped from gmvel pits at least two
months prior to the time they would be needed and, on another
occasion, that clearing should be done in one season and grading of that section be delayed until the following summer
(Naske, 1986).
A similar theme is reflected in Lippincott•s 1925 report on
the Davidson Ditch. "ln the case of frozen ground, this clearing
and stripping should be done well in advance and by so doing
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The structuml steel was supported tempomrily by falsework
placed on the river ice (Fitch, 1967).
Another advantage of cold tempemture operations is that
overland tmnsportation routes are frozen; thus, they are often
available for use in the winter even though impassable during
warmer weather. Fitch describes the supply effort on the Alaska
Railroad: "ln tenns of supply, winter was the most important
part of the year, particularly during the first years of the con-

struction project. Overland tmnsportation was possible in
winter with sleds and horses but was impossible in summer
except where wagon roads could be constructed or where rivers
and lakes could be navigated by small or medium-sized boats.

1n winter, hundreds of horses and many sleds were used to
tmnsport supplies and equipment to constructions camps in
advance of the summer construction season" (Fitch, 1967).
Likewise, much of the material and equipment for constructing the Davidson Ditch was distributed to the several sites along
the route over a winter trail in the early spring of 1926 (Keen,
1928). The official report of the Alaska Highway project, com-
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piled by the U.S. Public Roads Administration, stated in part,
"The northern winter produced one advantage-there was no
rutting of roads in hauling 15 and 20 ton loads and frozen
streams furnished the platform on which to do much of the
work" (Huntley and Royall, 1945).
CONCLUSION
We began with the suggestion that the challenges to today's

Biggar, J.R. June 1963. "New Life for the Davidson Ditch." Alaslrll
Sportsnum. pp. 20-22; 42.
Board of Road Commissioners for Alaska. 1905. Report Upon the Construction and MainteMnCe of Military and Post Roads, Bridges and
Trails inAlaslrll.

Clifford, H. 1981. Rails North. Seattle, WA: Superior Publishing Company.
Deely, N. 1988. Alaslrll Railroad: The Great Denali Trek. Vol. 1. Denver, CO: Sundance Publications, Ltd.

cold region constructor are similar to those found over the past

Fitch, E.M. 1967. The Alaska Railroad. New York, NY: Frederick A.
Prager Pubishers.

100 years in A1askan construction. Although today's equipment

House of Representatives. 59th Congress 2nd Session. Report on the

is larger and more powerful, it still must be started, kept run-

Board ofRoad Commissions for the Alaska Operations for the Season
of1906. Document No. 523.

ning, operated, and maintained at forty below. Although construction workers are better fed, clothed, housed, and
entertained, their efficiency still decreases at cold temperatures,
and their available numbers tend to decrease with decreasing
temperatures.
Although ships, trucks, and airplanes are larger, more
powerful, and faster, we in Alaska are still at the far end of a
very long supply line. Although we have computers to assist in
developing and maintaining construction schedules, we must
still abide by the effects of frozen waterways, breaking-up
waterways, thawed waterways, and a host of other seasonal
occurrences that will surely happen, but probably not on
schedule. We still build bridges by using river ice as a working
platform. We still conduct transportation and other operations
on the frozen tundra at locations impassable in the summer.
And, yes, we are still not able to float bulldozers or pipelines or
buildings on permafrost that has turned to mud.

H we described a pipeline as being of large-diameter steel
with a certain range of wall thicknesses, manufactured outside
Alaska and transported to the job site over a long and often

Huntley, T.A. and R.E. Royall. 1945. Construction of the Alaska Highway. Washington, DC: Public Roads Administration.
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Metcalf, G.W. 1927. Letter to N.W. Rice, Vice President, Fairbanks
Exploration Company. October 10,1927.
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circuitous route, placed in frozen soil that must be both ex-
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cavated and protected, and supported logistically by a pioneer
road, we might be describing portions of the Davidson Ditch,
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Radium Concentrations in Drinking Waters of the
Fairbanks, Alaska Region
by

George W. Kipphut and Susan F. Sugai
ABS'IRACT
Results of radium concentration measurements in drinking
waters from seventeen public and private water sources in the
Fairbanks, Alaska region are presented. This study adds significantly to the small amount of radium data available for
waters in interior Alaska, and reports the first measurements of
radium-228 for the region. Total radium concentrations
(radium-226 and radium-228) in all samples were well below
the limit recommended by the U.S. Environmental Protection
Agency. In the Fairbanks region, radium-228 appears to be the
predominant radium isotope in drinking waters. Most radium
monitoring programs do not measure radium-228. Monitoring
strategies based only on radium-226 measurements could significantly underestimate total radium concentrations.
ThiTRODUCTIONANDBACKGROUND
Radium (Ra) is a naturally occurring radioactive element
usually present in low concentrations in drinking water. The
potential health hazards associated with Ra are related to a
unique combination of its geochemical properties, its utilization
in the human body, and to the type and amount of energy
released by its radioactive decay. These concerns are reflected
in the limit for total Ra in drinking water recommended by the
U.S. Environmental Protection Agency (EPA). For Ra. the limit
is 5 pico-curies per liter {pCi/L), or equivalently, 0.19 Becquere]JL {Bq/L). This is the lowest limit for any naturally
occurring radioactive element
The research reported here focuses on the accurate measurement ofRa isotopes (Ra-226 and Ra-228) in public and private
drinking water sources in the Fairbanks, Alaska region. The
principle objective was to determine whether the EPA limit of
5 pCi/L was exceeded. A secondary objective was to determine
whether there were any simple relationships between Ra concentrations and groundwater geochemistry. The primary sources of drinking waters in interior Alaska are groundwaters,

which have the potential for acquiring relatively high concentrations of Ra.
In general, surface waters (lakes and streams) have much
lower Ra concentrations than groundwater. This is due to the
fact that although uranium (U) and thorium (Th)-tbe sources
ofRa-are widely distributed in soils and rock, their concentrations are usually very low, generally on the order of parts per
billion. For water to contain significant amounts of Ra. it must
be exposed to a large volume of soil or rock. The slow percolation of groundwaters through porous media provides the ideal
environment for enriching water with Ra.
There is limited data available concerning Ra concentrations
in groWldwaters of North America, but the results of a large
survey in the southeastern United States indicate the possibility
that many groundwater supplies could exceed the EPA Ra limit
(King et al., 1982). There is very little published information
concerning Ra concentrations in fresh waters in Alaska. The
only published data for Rain waters of the central Alaska region
of which we are aware, is for the Yukon River at Pilot Station.
This site is approximately 200 kilometers from the mouth of the
Yukon River. The Fairbanks region is within the Yukon River
drainage basin. Measurements of Ra-226 made by the U.S.
Geological Survey (USGS, 1979) at Pilot Station varied between 0.03-0.19 pCiJL during the period 1975--1979. Radium228 measurements were not made. Our..study adds significantly
to Ra data a"vailable for interior Alaska.
METHODOLOGY
Water samples for radium analyses were collected during the
period October 1988-August 1989 from both public and private
water supplies in the greater Fairbanks, Alaska region. Sampling locations are indicated in Figure 1. Our methodology for
determining Ra levels in groundwaters utilized techniques
developed primarily for measuring very low levels of Ra
isotopes in ocean water. These techniques have been used successfully in Ra ground water studies elsewhere (King et al.,
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1982), but they are quite different from those routinely used by
EPA and state agencies to monitor Ra levels. The basis of the

method is described here: Radium isotopes are pre-concentrated
at the collection site by passing 100 to 1000 liters of untreated
water through small cartridges packed with commercial acrylic
fibers (Monsanto "Acrilan," type B-16). The fibers are coated
with manganese in the laboratory by soaking in potassium permanganate solution. These manganese-coated fibers have been
shown to extract Ra isotopes at high yields from raw water at
flow rates as high as 5-10 liters per minute {I./min) (Michel et
al., 1981; Moore et al.,1985). Two cartridges (3-cm diameter by

15-cm long) placed in series were used in this research. Each
cartridge was iiJ.led with 2-12 grams of fibers. Two liters of
deionized water were passed through the fibers immediately
before water samples were collected. A flow meter was used to
determine the exact volume of water sampled. A flow rate of
approximately 1 L/min was maintained. The fibers were
removed from the cartridges and sealed in small aluminum
containers. Radium isotopes were quantified by counting
gamma ray emissions from the radium nuclides or associated
nuclides. The high resolution germanium gamma spectroscopy
unit at the University of Alaska Fairbanks was used for the

12
THE NORTHERN ENGINEER, VOL. 22, NO.4

determinations.. The aluminum cans were counted twice; the

and mechanisms for leaching Ra from rock by water. The

frrst counting, usually within a few days after sample collection,

results of these studies were somewhat conflicting. Apparently,

was used to quantify Ra-228. Radium-228 was detennined by

the only consistent factor is that Ra mobility and concentrations

measuring gamma emissions of the daughter nuclide Actinium

in groundwaters are strongly affected by adsorption of Ra on

228. Radium-226 was detennined by a second counting at least

sedimentary surfaces.

30 days later, by measuring gamma emissions of the daughter

It is this last factor which may be important in explaining the

nuclide Bismuth-214. Efficiencies of Ra extractions by the

observation that Ra concentrations in Fairbanks groundwaters

fibers, and counting efficiencies for the gamma spectroscopy
system were determined by the processing of Ra standards

are very low. Radium is strongly bound and immobilized by

obtained from the EPA. By comparing the amounts ofRa col

groundwaters are generally rich in dissolved iron, and it is

lected by the frrst and second fiber cartridges, we detennined

possible that Ra concentrations are kept at low levels in this

that the first cartridge was extracting about 95% of the Ra from

manner. In the course of this research, it was learned that two of

iron-coated particles and sediments. Fairbanks area

the water samples. Radium concentrations reported here are

the public water supplies sampled during this project (Univer

based on measurements of the frrst cartridge, and have been

sity of Alaska and College Utilities) are treated so as to remove

corrected for this extraction factor.

iron by precipitation and flocculation. Most of the Ra initially
present in these waters would be expected to be removed during

RESULTS AND DISCUSSION
Radium concentrations were determined for four public
drinking water sources and thirteen private water supplies. The

treatment It is not surprising then that these waters had lower
Ra concentrations than most of the waters measured during this
project.

results are summarized in Table 1. Private water supplies are

Our Ra measurements provide the frrst information about the

not identified as to exact location so as to afford privacy to the

relative concentrations of the two Ra isotopes in Fairbanks area

individuals who permitted access to their water wells.

drinking waters. In most waters, Ra-228 is the predominant

All of the drinking waters studied in this project have total
Ra concentrations which are well below the EPA recommended

isotope. In fact, Ra-226 concentrations were below our detec

limit of 5 pCi/L. This was somewhat surprising since the limited
data on Rain groundwaters in other regions of the United States

implications for state and federal programs which are designed

suggested that the EPA limit would be approached or exceeded

much easier to measure with equipment available to most water

in a significant number of instances. Radium concentrations

analysis laboratories, and partly for this reason, most Ra

found in our study were not high enough to investigate relation

monitoring programs focus only on the measurement of this

tion limit in 9 of the 17 waters sampled. This observation has
to monitor Ra concentrations in drinking water. Radium-226 is

ships between Ra and water geochemistry. However, it is pos

isotope. Additional analyses for Ra-228 are usually made on the

sible that the geochemistry of interior Alaska groundwaters may

basis of high Ra-226 concentrations. However, our measure

• be partially responsible for the low Ra concentrations. A num

ments suggest that in the Fairbanks region, Ra-228 is the

ber of studies have focused on factors which control the con
centration of Rain groundwaters (Asikainen and Kahlos, 1979;

Ra survey in the southeastern United States (King et al., 1982).

King et al., 1982; Michel, 1984; Rama and Moore, 1984). One

Our results suggest that Ra monitoring programs for interior

of these studies (Helsinki, Finland) was in an area which has a

Alaska groundwaters must include methodologies for measure

geology similar to some regions of interior Alaska (Asikainen

ment of Ra-228. If this is not done, total Ra concentrations

and Kahlos, 1979). Another study investigated groundwaters of

could be significantly underestimated, and the accuracy of Ra

the southeastern U.S., which are similar to groundwaters of
interior Alaska in that both waters are characterized by unusual

monitoring programs compromised.

levels of hardness (calcium and magnesium). These studies

predominant Ra isotope. This observation was also noted in the
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Table 1.

Radium concentrations in public and private drinking water somces in the greater Fairbanks area.
All concentrations are in pCiJL.

Public Water Sources
1. University of Alaska
2. College Utilities
3. Fox Spring
4. Chena Wayside
(University Ave.)
Private Water WeDs
1. Chena Ridge #1
2. Chena Ridge #2
3. Chena Ridge #3
4. Chena Ridge #4
5.SummitDrive
6. Goldstream Road #1
7. Goldstream Road #2
8. Murphy Dome Road
9. Ester Dome
10. Skyline Drive
11. Birch Hill
12. Red Fox Drive
13. Auburn Drive

Ra-228

Ra-226

TotaiRa

0.06
0.05
0.41
0.11

B.D.
0.06
0.31

0.06
0.11
0.72

0.08
0.10
0.14
0.11
0.02
0.61
0.04
0.09
0.04
0.09
0.10
0.23
0.08

0.09
0.78
B.D.
B.D.
0.02
0.50
1.51
B.D.
B.D.
B.D.
B.D.
B.D.
B.D.

0.17
0.88
0.14
0.11
0.04
1.11
1.55
0.09
0.04
0.09
0.10
0.23
0.08

B.D.= Below Detection Limit (0.01 pCIIL); 1.0 pCIIL = 0.038 Bq/L;
for Ra-126, 1 pCIlL = 4A x 10-15 moles/L ; for Ra-118, 1pCIlL = 1.7 x 10-17 molesiL•

Research Center, University of Alaska Fairbanks. We thank the
many individuals who permitted sampling of waters at their
residences. Institute of Marine Science contribution 855.
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United States Arctic Research Policy-Facing the Arctic Challenge
by

Juan G. Roederer
THE CHAlLENGE OF BEING AN ARCTIC NATION

I

The United States is an Arctic nation, yet. most Americans
do not think of Arctic Alaska as part of the United States in the
same way that they think of distinctive geographical regions of
other states. For many, the U.S. Arctic remains a remote, in
hospitable, permanently frozen desert-not quite an integral
part of America. 1
People, however, live in the U.S. Arctic-and have lived
there longer than anywhere else on the American continent.
Moreover, the economic dependence of the United States on
Arctic mineral and living resources is increasing inexorably.
There are vast areas of pristine beauty to protect. And although
the worldwide military threat is diminishing rapidly, the com
mon border between the two superpowers in the Arctic will
remain a sensitive frontier during the foreseeable future. These
are some of the facts that make the United States an Arctic
Nation. 1
To be an Arctic Nation entails awesome obligations, but
also immense opportunities. The challenge is to devise a comse
in which opposing trends are reconciled, showing that arctic
resources can be extracted with minimum adverse impact on the
environment; that profit-motivated industrial operations are
possible within environmentally conscious communities; that
indigenous lifestyles can be preserved without relinquishing the
benefits of modern society; and that improved ttansportation
systems can be built with minimum disturbance to animal
migration routes.
Researc~ientific and technological, basic and applied,
interdisciplinary, engineering and industrial-is the key toward
the achievement of each one of these seemingly contradictory
goals.2
THE NEED FOR A NATIONAL ARCTIC RESEARCH
POLICY COMPARISON WITH ANTARCTICA
Historically, the responsibility for planning, funding, and
implementing arctic research has been divided between several
federal agencies, the state of Alaska, private industry, univer
sities, and national laboratories. As a result of this pluralist
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approach to U.S. science in the Arctic, individual studies are
proposed and supported separately, and their costly logistic
requirements must be funded in competition with research car
ried out under less-demanding environmental conditions in the
rest of the country. Environmental monitoring and fundamental
data gathering are the responsibility of public agencies whose
missions are separate and whose budgets may not reflect arctic
priorities. Applied research has often been proprietary; as in
dustrial activities increased in the Arctic, much scientific infor
mation and understanding of arctic processes has moved out of
the public domain.3
· During the past two decades there have been several high
level attempts to coordinate U.S. arctic research programs. For
instance, an Interagency Arctic Research Coordinating Com
mittee (IARCC) was established in 1967. The accelerated pace
of activities in the Arctic led to several U.S. policy decisions,
such as the NSDM (National Security Decision Memorandum)
144 issued in December 1971, which established inter alia that
the U.S. will support sound and rational development of the
Arctic, guided by the principle of minimizing any adverse ef
fects to the environment.
Unfortunately, mechanisms for the adequate implementation
of policy decisions were not developed at the same time. In
1978 the IARCC was fonnally dissolved and a 1982 study by
the Departments of Interior, Defense, and Energy4 concluded
that the intentions ofNSDM 144 have never been implemented
and that the U.S.lacked an explicit arctic research policy.
Several factors have contributed to the difficulty in estab
lishing and implementing a national policy for arctic research.5
With Alaska as the only "arctic" state of the Union, proposals
for an arctic research policy were viewed by many as intended
mainly for the benefit of Alaskans-ignoring the fact that there
are fundamental interests in the Arctic which benefit the entire
country, and that some of these interests lie in regions beyond
·our national boundaries. The private sector viewed with
suspicion any federal national research coordination efforts as a
potential venue for new or more stringent regulations, and the
Department of Defense was reluctant to tie its arctic research
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needs to public policy.

and social development; resource development; environmental

These obstacles stood in stark contrast to the situation

protection; national security; and international cooperation in

regarding Antarctica. Since the late 1950's, the U.S. has had

the Arctic. It further recommended that to assure productive

clear policy guidelines for a vigorous program of scientific

polar research, the United States government improve the coor

research in the south polar region, continued U.S. presence at

dination and effectiveness of federal arctic research programs

the South Pole, strict adherence to the 1959 Antarctic Treaty,

and provide stability and continuity of effort.

6

and assurance of peace on the Antarctic Continent. Antarctic

U.S. Senator Frank Murlcowski (Alaska) introduced a bill in

research is coordinated by the National Science Foundation,

1982, reflecting many Academy recommendations. The bill,

which acts as the federal lead agency and funds all logistic

cosponsored by Senators Ted Stevens (Alaska), Slade Gorton

operations of federally-approved research projects through a

(Washington) and Henry Jackson (Washington), was entitled

line-item congressional budget appropriation.

"The Arctic Research and Policy Act." In 1983, while this bill

It is important to point out other striking differences between

was being debated in Senate and House committees, a National

the two polar regions. While there exists an international treaty

Security Decision Directive (NSDD-90) was issued by the U.S.

on Antarctica, the Arctic is one notable area as yet largely

President, defming the basic elements of U.S. Arctic Policy,

untouched by formal international agreements (the Spitsbergen

namely to: (1) Protect essential security interests in the Arctic

Treaty of 1920 is geographically constrained). In contrast to the

region; (2) Support sound and rational development, while min

Arctic, there are no indigenous people in Antarctica, there is as

imizing adverse environmental effects; (3) Promote scientific

yet no nonrenewable resource development there, military ac

research in fields contributing to the knowledge of the Arctic, or

tivities are banned, and territorial claims are suspended as long

best conducted in the Arctic; and (4) Promote mutually benefi

as the Antarctic Treaty remains in force. Even in the geophysi

cial international cooperation in the Arctic.

cal-biospheric aspects there are profound differences: An

The Arctic Research and Policy Act was signed into law in

tarctica is an uninhabited land and ice mass surrounded by

1984 and became the basic instrument for the development and

oceans; the Arctic is an ocean surrounded by populated con

implementation of national arctic research policy. 8 The main

tinents. Finally, whereas antarctic research is mainly driven by

purposes of the Act are to:

scientific curiosity, much arctic research is directed toward

Establish national policy, priorities, and goals and to pro

solving practical problems related to the northward expansion

vide a federal program plan for basic and applied scientific

of human activity and to national defense.

research in the Arctic;

Clearly, two distinct yet mutually reinforcing research
policies are needed: one for the Arctic and one for Antarctica. It

•

arctic research and to recommend arctic research policy;

is of fundamental importance to achieve the right balance-the
implementation of antarctic policy should not become "anti

Establish an Arctic Research Commission to promote

•

Establish an Interagency Arctic Research Policy Commit

Arctic" in terms of competition for research funds, and the

tee to develop a national arctic research policy and a five

knowledge and technology gained in arctic operations should

year plan to implement that policy; and

be transferred to U.S. activities in Antarctica.
THE ARCTIC RESEARCH AND POLICY ACT OF 1984

Designate the National Science Foundation as the lead
agency responsible for implementing arctic research
policy.

In 1981, the Polar Research Board of the National Academy
of Sciences established a Committee on Arctic Research Policy.
This committee issued a report entitled "A United States Com
7

mitment to Arctic Research," recommending that the govern
ment include a commitment to support scientific research in its
arctic territory and in other arctic areas of interest as a necessary
and integral part of its national policies for economic, technical,
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The Act assigns specific duties to the Commission and the
Interagency Committee, and specifies procedures for the
development of the five-year arctic research plan. It also gives
the following defmition of the Arctic: "All United States and
foreign territory north of the Arctic Circle and all United States
territory north and west of the boundary formed by the Por-
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cupine, Yukon and Kuskokwim rivers; all contiguous seas,
including ihe Arctic Ocean and the Beaufort, Bering, and Chuk
chi Seas; and the Aleutian chain" (Fig. 1).
The Commission and Interagency Committee were estab
lished by Executive Order in January 1985, and the five com

Duties of the Arctic Research Commission by
the Act as amended in 1990:
•
•

Develop and recommend an integrated national
arctic research policy.

•

In cooperation with the Interagency Arctic Re
search Policy Committee, assist in establishing a
national Arctic Research Plan.

•

Review federal research programs in the Arctic and
recommend improvements in coordination among
programs.

•

Facilitate cooperation among federal, state, and
local governments with respect to arctic research.

•

Cooperate with the Governor of Alaslca with respect
to arctic research policy.

•

Recommend methods for improved logistics plan
ning and support.

•

Recommend methods for improved sharing and dis
semination of data and infonnation among public
and private institutions.

•

Recommend to the Interagency Committee the
means for developing international scientific
cooperation in the Arctic.

•

Offer other recommendations and advice to the In
teragency Committee as it may find appropriate.

•

Publish a biennial statement of goals and objectives
to guide the Interagency Committee.

•

Publish an annual report to the President and Con
gress.

missioners were appointed by President Reagan one month

later. In November 1990 the Act was amended9 to expand the
role of the Commission in certain areas and to increase its size
to seven voting commissioners.
ACCOMPLISHMENTS
A year after its appoinunent, the Arctic Research Commis
sion has identified fom priority areas for arctic research:
•

10

Research to understand the Arctic Ocean, especially the
Bering and marginal seas, sea ice, and sea bed, and how
the ocean and the atmosphere operate as coupled com
ponents within the arctic system;

•

Research to understand the coupled land and atmosphere
components of the arctic system;

•

Research to understand the high-latitude upper atmosphere
and its extension into the magnetosphere; and

•

Research to identify and resolve the major health, be
havioral, and cultW'al problems that derive from increasing
resource development, industrialization, and urbanization
of the U.S. Arctic.
During the last five years, based on public hearings and site

visits, the Commission published a series of detailed recom
mendations on logistic support for arctic research, arctic data
and information, arctic health issues, the scientific content of
the environmental impact statement process, arctic engineering
research, and U.S. research in Greenland. 11
In concert with the Arctic Research Commission, the Inter
agency Arctic Research Policy Committee developed a national

of the United States. The end effect of federal research policies

Arctic Research Plan which, according to the legislation, is

is usually measured in terms of budgetary increases for the
pertinent programs. One difficulty in the assessment of

updated bienniallyP A new journal, Arctic Research of the

budgetary change in this case is the fact that most agencies do

United States, is being published by the National Science Foun

not have regionalized line items in their budgets-arctic

dation; joint federal-state task forces have been established; and

projects are usually an integral part of nationwide programs.

symposia and workshops are being held on specific topics of

Over the past few years, however, agencies have made efforts in

arctic science and research support.

identifying that which is "arctic" in their budgets, and the Inter

After only six years it may be too early to quantitatively

agency Arctic Research Policy Committee was able to estimate

assess the long-term benefits of the new arctic research policy

funding trends. They reveal a gradual increase for all agencies

THE NORTHERN ENGINEER, VOL. 22, NO.4

17

from a total of 91 mil

have expanded the

lion dollars in FY 86 to

scope of the Arctic In
vestigations Program to

.

110 million dollars in
FY 90 for arctic re
search.12 Unfortunately

include studies relating

after taking inflation

jury,

into account, this mere

trauma and fetal alcohol

ly represents a constant

syndrome, in addition to

to the prevention of in

level of funding.

the ongoing program on

Significant progress,

infectious diseases.

however, has been made
in

occupational

Last but not least,

coordinating

recognizing the national

programs among the

importance of arctic re

different federal agen

search

cies. In other words, al

heightened awareness of

though

the

and

the

arctic

arctic research needs on

research budget has not

part of the government,

increaed substantially,

seventeen universities

federally funded re

and institutes have

search is being done

joined efforts by estaJ>.

more cost-effectively,

lishing the Arctic Re

and in response to stated

search Consortium of

national needs. As an

the United States. In
response to an initiative

example, the president's

1991 fiscal year budget
contains an interagency
program and related
budget cross-cut on
Arctic Oceans Re
search; 13 this is an im
portant first step toward
implementing the top

Continuous Permafrost
Discontinuous Permafrost
Treeline
Minimum Pack Ice Extent
Maximum Pack Ice Extent
Boundary of the Arctic as
Defined by the Act

of the Arctic Research

·····............

implement Commission recommendations on arctic logistics
and arctic data and information systems, such as the upgrade of
the Poker Flat rocket launch facility near Fairbanks, Alaska, the
acquisition of an ice-strengthened research vessel, and the

in 1986 with discussions
among the eight "Arctic
Countries"
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research priority recommended by the Arctic Research Com
mission. Concrete steps are being taken by federal agencies to

Commission launched

(with

sovereignty on land or
water north of the Arctic
Circle), the International

Arctic Science Committee was founded in August 1990 as the
· first truly international non-governmental body to promote and
coordinate arctic research among interested nations.

I ARCTIC RESEARCH PRIORITIES FOR THE NINETIES I
The challenges for scientific and engineering research in the

development of an Arctic Environmental Data Directory. The

Arctic are increasing dramatically. Environmental awareness

National Science Foundation has established a program in

and concerns have been heightened due to recent environmental

arctic social sciences, and is developing a major initiativ~.
called "Arctic Systems Science," within the frameworlc of the

disasters in polar and subpolar regions caused by human error,
and the widening recognition of the importantance of the Arctic

U.S. Global Change program. The Centers for Disease Control

in global change concerns.

18

THE NORTHERN ENGINEER, VOL. 22, NO.4

Recent events in the Middle East have caused yet another
''rude awakening" to the fact that the United States is dependent
on foreign oil far beyond what is acceptable from a national
security point o~ view-a fact that emphasizes the need to
develop with ubnost urgency a national energy policy which in
the shorter tenn includes expanding oil and gas development in
the U.S. Arctic in an environmentally safe manner.
A dramatic increase in the Bering Sea fishing industry and
increased national responsibilities following adoption of the
Exclusive Economic Zone brought new emphasis to the need to
understand the global ecosystems that control the fish stocks in
the U.S. Arctic.
Finally, political changes in the Soviet Union are surpassing,
in depth and speed, all preconceived scenarios and the resulting
decrease in military tension between the two superpowers is
converting the Arctic from a region of confrontation into a
region ofcooperation.
These recent developments all warrant a careful reassess
ment of the arctic research priorities adopted by the Arctic
Research Commission in 1986, as well as considemtion of new
priorities. During the first five years of the Commission, the
principal thrust of its recommendations has been directed
toward promoting basic reSearch to understand the Arctic as an
integml component of the global earth system. The Commission
now fmds that the time has come to also focus on issues relevant
to the Arctic as an integml component of the global economic
system.
Concerning natural resources, one must look at the "grand
system" in an integml way and move away from the ''individual
case approach" that has been followed thus far. Regarding en
vironmental issues, a central purpose should be to extricate our
country from the "crisis mode" of research and policy, which is
hurtful, particularly to the arctic regions and its people. To
evaluate past problems, to monitor key parameters, to anticipate
possible adverse effects, and to plan judiciously, should be the
guiding principles.
While these considemtions apply nationally, the Arctic
presents very special problems distinguishing it from all other
regions. These problems are related to the unique aspects of the
Arctic environment such as permafrost, sea ice, a large
amplitude photocycle, short and intensive growing seasons; the
small number of species in arctic ecosystems; and slow
recovery from environmental insult There is a serious lack of
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data and information concerning long-term changes, and a rela
tively small number of qualified and experienced arctic inves
tigators.
Under the above guidelines, the U.S. Arctic Research Com
mission has recently proposed a new set of priorities,14 without
invalidating the four basic research priorities formulated in
1986. These new priorities are summarized below.

I. Natural Resources
Federal agencies should play an important role in identifying
options and promoting the development of innovative and en
vironment-friendly methods and technologies of exploration
and extraction of oil, gas, and minerals; utilization of natural
gas, generation of electric power, and long distance tmnsmis
sion of electricity via coaxial cable or the use of microwave
space systems; fisheries; and marine tmnsportation. Pertinent
research should address (1) Access to, local utilization of, and
distribution of resomces in an environmentally sound manner;
(2) International networking for development and marketing;
and (3) Policy research on the role of the federal government in
resource explomtion, development and utilization.

ll. Environment
Distinguishing changes in the environment caused by human
activity from those caused by natural variability may be very
difficult; yet failure to do so may have serious economic and
political consequences. The Arctic is being exposed to increas
ing inputs of contaminants from lower latitudes due to atmos
pheric, riverine, and marine transport. The chronic
environmental disturbances from both natuml and human
origins can create cumulative impacts on the arctic food chain;
on the flux of greenhouse gases; and on the integrity of per
mafrost An integmted research progmm should be developed
to achieve a comprehensive and truly quantitative under
standing of circumpolar arctic ecosystems based on data from a
coordinated network of state-of-the-art environmental monitor
ing stations. In addition, a parallel effort to analyze, assess, and
reinterpret past environmental impacts is also very important.

m. Arctic Engineering
It is necessary to significantly improve the nation's arctic
engineering capabilities through a balanced, sustained, and
coordinated progmm of federal support ofpertinent progmms at
universities and national labomtories. Sirice it is difficult to
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closely coordinate public and private engineering research

to enjoy, and the culture of the arctic peoples is an asset of

projects for a variety of reasons, including proprietary and

which all Americans can be proud. Scientific and engineering

patent rights,'joint federal-private funding should be en

research provides the vital information needed to manage,

couraged whenever possible. The following are highest priority

protect, and enhance these values judiciously. Although much

items: (1) Development of oil spill prevention technology, in

of this research, by its very nature, will be carried out in Alaska,

cluding innovative containment and cleanup operations in ice

its end product will serve the nation as a whole.

infested waters and on permafrost terrain; (2) Development of

REFERENCES

methods for waste disposal and local air pollution control under
arctic conditions; and (3) Safe and efficient small-scale power

1

See for instance: W. E. Westermeyer and K. M. Shusterich, editors.
1984. "United States Arctic Interests." Springer Verlag. New York,
Berlin, Heidelberg, Tokyo.

2

J.G. Roederer. Summer 1991. ''Neglected Arctic gets attention of
world's scientists." Forum for Appl. Res. and Public Policy. Vol. 6,
No.2.

3

D.M. Hickok, G. Weller, T.N. Davis, V. Alexander, and R. Elsner.
1981. United States Arctic Science Policy. Alaska Division of the
American Association for the Advancement of Science, University of
Alaska Fairbanks publication. Fairbanks, Alaska.

4

Departments of the Interior, Defense, and Energy. 1982. A Study of
United States Arctic Research Policy and the Possible Role of the
Naval Arctic Research Laboratory. Special ReporL Washington D.C.

generation and energy storage for remote villages in the Arctic.
IV. Science and Engineering Education
A better understanding of the importance of science and
technology will help arctic residents better assess their
problems and find solutions. This can only be achieved with
well-prepared science teachers at all grade and high school
levels, modem teaching equipment, and strong leadership in the
school system administration. At the national level, better
preparation of students in colleges and universities is necessary
to build the strong cadre of arctic scientists and engineers that

5

J.G. Roederer. Jan. 11, 1983. "Toward a United States arctic research
policy." EOS Transactions ofthe American Geophysical Union.

6

See for instance: National Research Council. 1986. Antarctic Treaty
System: An Assessment. Washington D.C.: National Academy Press.

7

Polar Research Board. 1982. A United States Commitment to Arctic
Research. National Research Council, Washington D.C.

8

United States Arctic Research and Policy Act of 1984, Public Law
98-373.

9

Arctic Research and Policy Act, as Amended, 1990. Public Law 101
609.

will be needed in the future. It is essential that the federal
government develop an appropriate educational component in
the U.S. Arctic Research Plan, with the specific goal of helping
local schools develop a scientifically and technologically well
informed citizenry in arctic Alaska, and helping universities
nationwide train a cadre of arctic scientists and engineers.

1

0united States Arctic Research Commission. 1986. National Needs and
Arctic Research: A Framework for Action. Special Publication.
Washington D.C.

CONCLUSIONS

11

The federal framework to coordinate arctic research estab
lished by the Arctic Research and Policy Act of 1984 has
functioned for the past six years. The Arctic Research Commis
sion and the Interagency Arctic Research Policy Committee
work well together and the development of the Arctic Research
Plan is proceeding satisfactorily within the limited resources

United States Arctic Research Commission. 1988-1990. Findings and
Recommendations, Numbers 1 to 6. Washington D.C.

12

United States Arctic Research Plan Biennial Revision: 1990-1991. In
Arctic Research of the United States, Vol. 3, 3-49. 1989.

1

~teragency Arctic Research Policy Committee. 1990. Arctic Oceans
Research. Report. Washington D.C.

1

4united States Arctic Research Commission. 1991. Goals, Objectives
and Priorities to Guide United States Arctic Research, Findings and
Recommendations, No.7. Washington. D.C.

available. Many of the science and logistic priorities have been
ABOUT THE AUTHOR

identified. It remains to marshal the commitment and the
resources to fully implement the pertinent recommendations.
It is also time to fully recognize our national and internation

JUAN G. ROEDERER is Chairman of the United States

Arctic Research Commission. Dr. Roederer also holds a joint

al responsiblities and opportunities as an Arctic Nation in a

appointment as Professor of Physics with the Physics Depart

competitive world. In striving toward this goal, the nation needs

ment and with the Geophysical Institute at the University of

to come to terms with the fact that Alaska is the only arctic state

Alaska Fairbanks.
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An Alaskan Engineer
by

Charles E. Behlke, P.E.
Earlier this year, the Alaskan engineering community was sad
dened by the death ofWoodrow "Woody" Johansen.

Transportation and Public Facilities.
As Fairbanks District Engineer, Woody presided over
several notable highway projects. these include design and/or

Woody was born at Eyak, Alaska, November 24, 1919. He
was valedictorian of his 1932 high school graduating class in
Cordova, Alaska. After graduation, Woody was employed by
the Copper River and Northwestern Railroad where his father
also worked. Woody's personal and intellectual abilities were
quickly recognized, and his mother, among others, encouraged
him to seek additional education.
In 1933, Woody entered the Alaska Agricultural College and
School of Mines in Fairbanks. Those were the days before

construction of the northern half of the Parks Highway, the
Hickel Highway from Livengood to Prudhoe Bay, much of the
Dalton Highway, and bridges over the Yukon River, Hurricane
Gulch, and the Nenana River at Moody. He was also respon
sible for the design and construction of much of the rebuilding
of the principle highway system in the Fairbanks District, once
in the 1950's and 1960's, and again in the 1970's when the

student loans, and Woody worked his way through school,
sometimes leaving for brief periods to refurbish his dollar supp
ly. In 1940, he graduated from the (by then) University of
Alaska with Bachelor of Science in Civil Engineering and
Bachelor of Civil Engineering degrees.

Woody was a charter member of the Alaska Section of the
American Society of Civil Engineers. In 1952, he played a key
role in the founding of the Alaska section and the Fairbanks
sub-section. He was also a Registered Professional Civil En
gineer in the State of Alaska.

After graduation from the University, Woody worked in
placer mining opemtions near Livengood, Alaska, and when
World War II began, went to work for the U.S. Army Corps of
Engineers at Fort RichardSon and Eielson Air Force Base.

I first met Woody while a young faculty member with the
Civil Engineering Department at the University. He was one of
the fmest men I have ever had the pleasure of knowing and

In 1942, Woody returned to the University of Alaska in
Fairbanks as a member of the Civil Engineering faculty. While
at UAF, he was a continuous inspimtion to engineering students
and the entire University faculty. Woody remained with the
University until 1952 (except for a· one year leave of absence
during which he received an M.S. degree in Civil Engineering
from the University of lllinois). By 1952, Woody had worked
his way up to Full Professor and Head of the Civil Engineering
Department.
During his tenure at the University, Woody worked several
summers with the Alaska Road Commission. When he left the
University, he became District Engineer in Valdez for that
organization.
Woody returned to the University in 1954, but left a year
later when he accepted the position of Fairbanks District En
gineer for the Alaska Road Commission (later known as the
Bureau of Public Roads). With statehood, the Bureau of Public
Roads was succeeded by the Alaska State Highway Depart
ment, and Woody became the frrst Fairbanks District Engineer
for the new agency. He remained there as District Engineer until
1979 when he retired from the (by then) Alaska Department of
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highway standards had changed greatly from those of tbe
1950's.

working with. He excelled as a professional engineer, as an
academician, and as a human being. He encouraged others to·
strive for excellence, and helped them to achieve it.
Woody died on January 14, 1991 and will be most fondly
remembered by all who knew him as an extremely competent
professional engineer, a supervisor who worked with the people
he supervised, a devoted husband and father, and a lifelong
outstanding citizen of Alaska-a truly fme human being. He is
survived by his wife of 49 years, Carolyn, and by their children
Martha and her husband Ed Anders, Tony and his wife Gail,
Carl and his wife Yulanda, John and his wife Cheryl, and
numerous grandchildren. In addition, he is survived by a sister,
Zorro Drake, and by brothers Anton and Lawrence Johansen.
ABOUT THE AUTHOR
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BACK OF THE BOOK
• CONFERENCES

June 11-13, 1991-Construction Claims
and Project Planning & Scheduling
Newport Beach, CA
Roy Wilson, President of Wilson
Management Associates, in cooperation
with the University of Toledo and Pepper
dine University School of Law will be
presenting this three day seminar. The f~t
two days will cover contracts, claim
evaluation, damages, and counterclaims.
The importance of having schedule con
trol throughout the entire project---con
cept, design, construction, a?d
start-up-will be discussed on the third
day.
This seminar will also be offered in
Orlando, FL, June 24-26, 1991. For more
information, call Eileen 0. Foxx at (516)
759-2300.

June 12-14, 1991-Third International
Symposium on Cold Regions Heat
Transfer-Fairbanks, AK
The overall purpose of this symposium

is to bring together researchers and en
gineers from all over the world who are
active in the areas of cold regions heat
transfer and thermal engineering. The
symposium will serve as a forum for the
exchange of ideas and experiences in cold
regions heat transfer research, as a means
to encourage the cooperation and stimula
tion of future research, and to allow inter
national fellowships to occur and
friendships to be made. The forum will
provide an environment for the review and
dissemination of recent scientific and
technical information related to all aspects
of heat transfer in cold climates.
For more information, contact
Stephanie Faussett, Symposiu~ C<?<>r
dinator Institute ofNorthern Eng~neenng,
Univer'sity of Alaska Fairbanks, Fair
banks, AK 99775; (907) 474-6113.
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June 12-14, 1991-Arctic and Marine
OilspiU Program (AMOP) 14th Techni
cal Seminar-Vancouver, BC, Canada
Environment Canada's 14th AMOP
Technical Seminar will be held in con
junction with the 8th Technical Seminar
on Chemical Spills and will feature papers
on cold region oilspill programs. The
forum will provide an excellent oppor
tunity for technology transfer among con
cerned professionals working in the field
of arctic and marine oilspills-their clean
up, prevention, and control.
For more information, contact Susan
Clarke, Seminar Coordinator, River Road
Environmental Technology Centre, Ot
tawa, ON KIA OH3, Canada; (613) 991
1573.

July 23-26, 1991-National Conference
on Irrigation and Drainage Engineer
ing & Ground Water in the Pacific Rim
and Lysimetry SymposiumsHonolulu, m
.
The conference will feature a prelimi
nary session, thirty-three concurrent ses
sions, and a poster session. Water quality
and surface/ground water interactions are
highlighted with 10 sessions devoted to
these topics. A field trip is planned to view
Hawaiian water resources projects. The
information presented will be of vital in
terest to anyone seeking to learn the latest
advancements in irrigation and drainage
engineering technology.
.._

For more information, contact ASCE,
East 47th Street, New York, NY 10017
2398; 1-800-548-ASCE.

Aug. 26 & 27, 1991-16th Conference
on Our World in Concrete & Struc
tures-Singapore
The conference theme is ''Extending
the Life of Concrete Structures" and the
conference purpose is to continue the
search for excellence in our world of con
crete technology and structures.

I

For more information, contact the con
ference director JohnS. Y. Tan, 150 Or
chard Road #07-14, Orchard Plaza,
Singapore, 0923; 7332922.

Sept. 23, 1991-Biotechnology and In
dustrial Wastewater Treatment
Montreal, Quebec, Canada
The one-day technical program will
feature recent research undertaken to
resolve major industrial wastewater ef
fluents and site contamination problems
within the framework of the Saint
Lawrence Action Plan.
For more information, contact Susan
Clarke, Seminar Coordinator, Unit 100,
Centre Asticou, 241 Cite des Junes blvd.,
Hull, PQ, KIA OH3, Canada

Sept. 24-28, 1991-llth International
Conference on Port and Ocean En
gineering under Arctic Conditions-St.
John's, Newfoundland, Canada
For information, contact Hanny Mug
geridge, Ocean Engineering Research
Centre, Memorial University of New
foundland, St. John's, Newfoundland,
AlB 3X5, Canada; (705)737-3312.

Oct. 30-Nov. 1, 1991-Canadian Waste
Management: WasteTech '91-Toron
to, ON, Canada
Canada and the U.S. are committed to
the goal of minimizing the amount of non
hazardous wastes needing to be disposed.
This goal must be pursued through
vigorous reduction, reuse, and recycling
of materials traditionally deemed as waste
and the development of environmentally
safe disposal options (e.g. landfills, waste
to-energy facilities). The theme of this
year's conference is "It's Time For Ac
tion."
For more information, contact Susan
Clarke, Seminar Coordinator, Unit 100,
Centre Asticou, 241 Cite des Junes blvd.,
Hull, PQ, KIA OH3, Canada
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Environmental Audits-Various Dates
and Locations
Since 1970, the number of pages of
environmental regulations at the Federal
level have grown from less than 500 to
over 9,000. This seminar teaches when,
what, and how to audit so that potential
compliance violations can be identified.
The seminar is sponsored by the Environ
mental Resource Center and will be taught
by David C. McGaw, P .E.
For more information, call Daralyn
Carroll at {919)822-1172 or 1-800-537
2372.

OSHAs Hazard Communication Stand
ard: Training for Trainers-Various
Dates and Locations
The Hazard Communication Standard
is a federal regulation mandating hazard
ous chemical information and training to
guard the health and safety of working
men and women as a routine part of on
the-job training. This seminar, sponsored
by the Environmental Resource Center, is
designed for a broad cross-section of
managers, foremen, or supervisors who
have the responsibility of training
employees.
For more information, call Daralyn
Carroll at (919)822-1172 or 1-800-537
2372.

• CALL FOR PAPERS
Nov. 12-14, 1991-14th International
Symposium on Wastewater Treat
ment-Montreal, Quebec, Canada
The principal objective of this sym
posium is to promote the transfer and ex
change of research and technologies
related to municipal and industrial was
tewater treatment, and to the treatment of
drinking water. This even reflects the
scientific and general public's interest in
the area of pollution control, wastewater,
and drinking water treatment.
Authors are invited to submit a detailed
summary (1 to 3 pages), accompanied by a
brief curriculum vitae, before June 14,
1991.

Papers will be selected on the basis of
their originality, contribution to the ad
vancement of technology, and relevance
to the conference. Selected authors will be
advised by July 15, 1991. Selected papers
will be published in the Symposium and
Workshop Proceedings and will be con
sidered for publication in the "Sciences et
techniques de l'eau" journal.
Abstracts and resumes should be ad
dressed to: AQ1E-Symposium '91, 407
boulevard Saint-Laurent, Suite 500,
Montreal, PQ, H2Y 2Y5, Canada; fax
(514)866-4020.

• NOTED
Water Books Catalog Available
A comprehensive book catalog, the
Water Books Catalog, is available from
agAccess containing almost 200 titles on a
wide range of water issues and applica
tions, including water law & policy,
quality, treatment, restoration, hydrology,
drought, and irrigation. For more informa
tion, contact Jeffrey Harpain, agAccess,
603 Fourth Street, Davis, CA 95616;
{916)756-7177.

CRREL & CERL sign CPAR with AK
Two U.S. Army Corps of Engineers
laboratories, the Cold Regions Research
and Engineering Laboratory (CRREL)
and the Construction and Engineering Re
search Laboratory (CERL) have signed a
Cooperative Research and Development
Agreement with the Alaska Department of
Transportation and Public Facilities and
the University of Alaska Fairbanks to
jointly conduct research into innovative
environmental cleanup procedures.
The project, which is a part of the Con
struction Productivity Advancement Re
search (CPAR) program, will research
cost-effective bioremediation techniques
to clean fuel-contaminated soil and
groundwater without resorting to exten
sive excavation.
Additional information and copies of
the booklet, CPAR Guidelines for Par
ticipation, may be obtained by calling
(603)646-4445, or writing to the U.S.
Army CRREL, ATIN: CECRL-PP (Peter
D. Smallidge), 72 Lyme Road, Hanover,
NH03755.
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Eskimo Curlew Sightings Reported
Ornithologists and birdwatchers have
recently sighted one of the rarest birds in
the world, the Eskimo Curlew, in Texas,
Nebraska, Mexico, Latin America, and
Barbados. The U.S. Fish & Wildlife Ser
vice is asking people to report sightings
immediately. The Eskimo Curlew,
thought to be extinct, was last observed in
Alaska around the turn of the century. Ser
vice biologists say that if the birds are
returning to Alaska to nest, they would be
seen during May, June, July, and August.
The Eskimo Curlew is a small
shorebird, resembling its larger relative
the Whimbrel. The Curlew has short
bluish-grey legs, a thin slightly downward
curved bill, and has a rich cinnamon color
upperpart and underwing. The Curlew's
head has dark brown stripes and central
crown strip.

If you see this bird, report the sighting
to your nearest U.S. Fish & Wildlife Ser
vice office or call (907)786-3505 in Alas
ka, (713)750-1700 in Texas, or
(308)381-5571 in Oklahoma, Kansas,
Nebraska, or the Dakotas.

President Bush Designates Stieglitz as
Meritorious Executive
The White House announced this week
the selection of Walter 0. Stieglitz, Alas
ka Regional Director of the U.S. Fish &
Wildlife Service, for the Presidential Rank
of Meritorious Executive.
Stieglitz, who holds both bachelor's
and master's degrees in zoology and
wildlife management from Southern Il
linois University, is a 30-year career
professional with the Service. He was
nominated for the honor by Secretary of
the Interior Manuel Lujan. This year, only
twelve others from the Department nation
wide won the recognition, which is
reserved for no more than the top five
percent of all federal Senior Executive
Service (SES) employees annually. No
other Alaskans earned the distinction this
year.
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