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5 y base map has been prepared from low altitude aerial photographs which contain unavoidable
uif,fdistortions in scale. Property and utility information have been generalized from many sources and may contain
~ minor inconsistencies. This map should not be construed as a survey.
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Environmental Considerations for

Arctic Lighterage Company barges bring ger Community Development

Service cable

each year between July and mid-September - ' i S Land Use

- : g N R adksentinl Community development must consider all environmental
R I VER . el v N : %" ' " - Public factors that affect the engineering design and location of structures,
= - ; '-\;” ( iy, ; : i including climate, topography, soils, permafrost, erosion, and

3 i : Cae” , flooding.
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insulation to reduce heat loss, and estimate fuel requirements.
Climatic data are also needed to determine the type of clothing
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Wind Chill Temperatures

Wind Speed—Information on wind speed and direction is necessary
to design and orient airports and other structures. It has been
estimated that for a structure with an expected life of 10 years a
structural design that could withstand extreme wind speeds of at
least 80 miles per hour should be chosen; 90 miles per hour for a
structure with an expected life of 25 years; 100 miles per hour for a
50-year life; and 105 miles per hour for a structure with a life
expectancy of 100 years or more.

Location of buildings must also consider the direction of wind
to minimize snowdrifts (Figure 7).

Heating Degree Days—Annual fuel requirements for heating a build-
ing can be calculated from heating degree days information.
Structural heating usually begins when the air temperature is near 65
degrees F, the index temperature. If a particular day has a mean
temperature of 50 degrees F, 15 heating degree days accumulate (65
minus 50). For the entire year the heating load is the sum of the
daily degree days. The degree days for each month of the year for
Noorvik are shown in Figure 8. This information, combined with an
inventory of types, sizes, and insulative qualities of buildings, can
determine the amount of fuel required for a specific time period in
the village.
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A rectangular 500-square-foot home insulated with fiberglass requires about
50 gallons of fuel oil for heating during January in Noorvik. This estimate is
based on four-inch-thick fiberglass in the walls and floor, six inches in the
ceiling, and a desired temperature of 70°F inside the home. Fuel consumption
could be reduced by adding more insulation, minimizing window sizes, and by
installing a subfloor to trap air between the floor and crawl space. Heaters
should also be adjusted for efficient burning. Assistance in construction can
be obtained from data developed by Dr. Eb Rice, University of Alaska, Fair-
banks.

Figure 8
Heating Degree Days—Noorvik
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Figure 7
Snowdrifts and Wind Direction
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Community Base Map—Maps are needed to show land use, ownership, location of
utilities, and to plan for future village improvements. These maps can be prepared by
either surveying the land on the ground or through enlargement of aerial photos or by a > o
combination of both. Air photos can be taken at various heights. The height determines
the extent of the area covered by the photograph.

The Community Base Map was prepared from a photograph taken at a height of
1,800 feet and enlarged to a scale of 1:2,400 (1 in. = 200 ft.). This map was used to
locate the present utilities, residential development, and various community services and
can be used in the future to evaluate the area for village expansion and to locate new
construction.

The photograph to the right was taken at a height of 8,400 feet or one inch equals
1,400 feet. From this height the village as well as the land around it can be clearly eval-
uated. This photograph shows that Noorvik has no roads leading into the community
and that the river has changed its bed many times in the past, as reflected by the
remnants of stream channels presently occupied by lakes and vegetative succession. The
terrain reflects the presence of permafrost, and the topography of the area is very flat.
This kind of data is very important in the development of community growth and expan-
sion as well as to understand some of the environmental conditions that are presently
affecting the community, such as flood, erosion, source of water supply, and location

for disposition of waste.
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Note: The entire area is underlain
by continuous permafrost

Ice-rich silt

Heat conducted to the ground through improperly designed foundations has
melted the permafrost and caused some older buildings to settle.

Topography and Soils

Site selection and foundation design of buildings are directly
affected by the strength or bearing capacity of soils, topography,
drainage, erosion, and the presence of permafrost.

Noorvik lies on the old levee of an ancient floodplain of the
Kobuk River. The river has now eroded a deeper channel and
deposited a modern floodplain at the foot of the bluff below the
village. This floodplain has numerous lakes and channels.

Most of Noorvik has been built on frozen sandy silt. The
riverbank consists of locally thawed sandy silt, while sand and silty
sand occur on river bars and lowlands. The back swamp areas inland
from the levee consist of frozen silt and silty clay.

Permafrost—Permafrost (permanently frozen ground) is continuous
under most of the area. Major engineering problems arise when
permafrost occurs in fine-grained, poorly drained material. These
sediments can contain large amounts of ice. If the ice melts, the soil
will become unstable and may move. Polygonal ground is present
wherever the tundra has not been disturbed by grading, suggesting
that vertical ice lenses occur in the frozen silts.

Permafrost should be protected from thawing whenever new
structures and utilities are built in the village. The most common
methods of protecting permafrost are to place a thick gravel pad
between the structure and the frozen ground to limit heat transfer or
to raise buildings on pilings to allow air circulation under the
structure. Utility pipes have been insulated and placed in utilidors so
that a minimum of heat transfers from the pipes to the ground.

Erosion and Flooding—Noorvik stands on the concave side of a bend
in the Kobuk River and is not endangered by river erosion. Local
residents indicate, however, that portions of the bluff slough off
each spring in areas free of vegetation.

Recently, fuel storage tanks have been constructed on the
floodplain at the base of the bluff. These structures are subject to
flooding, and their relocation should be considered. A few old
buildings remain on the floodplain, but the bulk of the village is
located on high ground.

The most important thing to remember when building in
the Arctic is that successful design requires site investigation and
the advice of competent engineers because of the special conditions
in the North. Neglecting these considerations can lead to complete
failure of structures.



