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CONVERSION FACTORS

Multiply By To obtain

centimeter (cm) 0.3937 inch

millimeter (mm) 0.03937 inch

millimeter per year (mm/yr) 0.03937 inch per year

meter (m) 3.281 foot

kilometer (km) 0.6214 mile

square kilometer (kmz) 0.3861 square mile
kilometer per hour (km/hr) 0.6214 mile per hour

cubic meter per second (m3/s) 35.31 cubic foot per second

In this report, temperature is reported in degrees Celsius (°C), which can be converted to degrees Fahrenheit (°F) by

the following equation:

°F=18(°C) +32

VERTICAL DATUM

Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929—A geodetic datum derived
from a general adjustment of the first-order level nets of the United States and Canada, formerly called Sea Level

Datum of 1929.
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Ground Water

Permafrost controls ground-water movement on the Arctic Coastal Plain. During the brief
summer thaw period, the upper 0.5 m of the subsurface is thawed and ground water may be able to
flow, but during the rest of the year, the near-surface ground water is frozen, unable to move.
Because permafrost is often virtually impermeable, it acts as a confining layer, restricting down-
ward movement of water. The presence of this shallow confining layer similarly impedes down-
ward infiltration of petroleum products and similar hazardous wastes. Such wastes may remain at
the surface or within the shallow subsurface. The permafrost isolates the near-surface flow system,
including surface water and ground water within the active layer, from deeper intrapermafrost and
subpermafrost aquifers. The subpermafrost aquifers are below the permafrost and have a salinity
of several thousand parts per million (Hopkins and others, 1955). Beneath the ocean and deep
lakes, thermal taliks (thaw bulbs) may penetrate the entire thickness of the permafrost (Williams,
1970).

Deep rock layers that lack interstitial water can be highly permeable, exhibiting virtually the
same permeability and porosity as host rock in its unfrozen state. Briny ground water can flow
through, or at least reside in, such an environment (James Cowan, U.S. Geological Survey, written
commun.,1995).

Environmental Susceptibility

The tundra environment in the Deadhorse area is much more susceptible to damage by human
activity than are soils in more temperate environments (McCarthy, 1994). For example, distur-
bances resulting from vehicle traffic or construction activities can cause long-term changes to the
tundra. Such changes are often the result of damage to vegetation, compaction of the surface
organic mat and underlying soils, or a combination of these factors. Vegetation and the surface
organic mat help to insulate underlying permafrost. If this insulating layer is damaged or destroyed,
the thermal regime in the soil will be altered and the depth of seasonal thaw may increase substan-
tially. Thawing of ice-rich permafrost may lead to considerable subsidence of the local land sur-
face. In the flat terrain of the Deadhorse area, even small changes in land-surface elevation can
have large effects on drainage patterns. The formation of new lakes where surface disturbances
have occurred is common. Once a lake has formed, the thermal regime of the underlying perma-
frost is further disturbed by heat from the water. Thawing of permafrost beneath the lake may
occur, resulting in further subsidence of the lakebed and gradual expansion of the lake. This pro-
cess is similar to the natural cycle of lake formation, expansion, and drainage—referred to as the
thaw-lake cycle—which occurs commonly on the Arctic Coastal Plain (Edwards and Brigham-
Grette, 1990; Kidd, 1988; Harry and French, 1983; Billings and Peterson, 1980).

Lakes in the Deadhorse area are susceptible to freeze concentration (McCarthy, 1994). As the
lake freezes, impurities in the water tend to be excluded from the ice and are concentrated in the
remaining unfrozen water. Because of this phenomenon, water quality in lakes and lagoons gener-
ally decreases throughout the winter and spring as the ice cover grows and the volume of unfrozen
water decreases. In lakes and lagoons that remain partially unfrozen year round, water quality is
generally poorest just prior to the thaw season, when the volume of unfrozen water is smallest.
Water-quality problems in the Arctic are further exacerbated by the limited availability of water.
Annual runoff on the Arctic Coastal Plain averages about 110 mm (Dingman and others, 1980),
and a large part of this limited runoff occurs during the brief snowmelt period, typically no more
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than 2 weeks in duration. A considerable portion of this snowmelt runoff occurs while lakes and
lagoons are still covered with ice. As a result, a portion of the annual inflow to surface-water bodies
commonly flows over the ice cover and leaves through the outlet of the lake without mixing with
the water beneath the ice. Dilution of the water remaining beneath the ice with fresh snowmelt
water is reduced (McCarthy, 1994).

The arctic environment also has a limited capacity to attenuate contaminants in soil and
active-layer water (McCarthy, 1994). Low soil temperatures restrict the activity of microorganisms
and reduce rates of biodegradation. The presence of near-surface permafrost also decreases the
ability of the environment to attenuate contamination by restricting the downward flow of water,
thereby reducing the dilution of contaminants. The environment in the Deadhorse area is clearly
sensitive to both physical disturbances and chemical contamination resulting from human activity
(McCarthy, 1994).

Floods and Hydrologic Hazards

The buildings and runway at the Deadhorse FAA facilities have been built up above the sur-
rounding tundra on gravel pads and effectively avoid most flood hazards. According to the U.S.
Army Corps of Engineers, the entire area is within the 100-year flood plain of the Sagavanirktok
River, but the flood hazard to the FAA facilities is rated low because of the construction practices
(U.S. Army Corps of Engineers, 1993; Harlan Legare, U.S. Army Corps of Engineers, oral com-
mun., 1995).

Additionally, the Deadhorse FAA facilities may be affected by the westward migration of the
Sagavanirktok River. Deposition and erosion of channel sediment is a continuous process that
affects the position of the braided channel. U.S. Geological Survey maps made in 1955 and updated
in 1975 indicate westward movement of the river channel.

Drinking-Water Sources

The presence of deep, continuous permafrost in the Deadhorse area limits the use of ground
water as a source for drinking water. Potable ground water is not known to exist in the deeper
underlying sedimentary rocks below the permafrost (Williams, 1970; Hopkins and others, 1955).
Ground water sufficient for development has been obtained from thaw bulbs below rivers. With-
drawal of ground water in taliks, however, has dewatered the overlying water body (Nelson and
Munter, 1990). Williams (1970) and Hopkins and others (1955) have also indicated the possibility
of obtaining ground water from lakes deeper than 2 m.

Drinking water is currently supplied to the Deadhorse facilities by hauling surface water from
the Sagavanirktok River to the facilities (Ecology and Environment, Inc., 1992; FAA Flight Ser-
vice Center personnel, oral commun., 1995). Water-quality data for the west channel of the Saga-
vanirktok River is in the appendix. Potential spills of hazardous waste at the Deadhorse Airport
pose little danger to the present drinking-water source. Alternative drinking-water sources are lim-
ited but may be found in other surface-water sources such as from rivers or lakes that have a depth
greater than 2 m, from the desalinization of seawater, or in thaw bulbs beneath the Sagavanirktok
River or large lakes.
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SUMMARY

The Deadhorse FAA facilities are located on the Arctic Coastal Plain, 12 km south of
Prudhoe Bay, Alaska. Continuous, thick permafrost underlies the entire area. The relatively flat
land surface remains mostly saturated during the summer. Ground water exists only in the upper
0.5 m for a few months each summer and is frozen the rest of the year. The Sagavanirktok River
flows within 500 m of the Deadhorse FAA facilities and is its source of drinking water. Alternative
drinking-water sources may be available from other large surface-water bodies or in thaw bulbs
beneath them. The river poses a low flood hazard to the FAA facilities.
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APPENDIX

Surface water-quality data near Deadhorse, Alaska
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