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The i of m '
under the Village Incorporation Act is as follows:
Beginning ar Carnar No. 1, which besrs N 85°00° E 1.540
miles from U.S.L.M. No. 2246; thence by metes and bounds:
§ 42°00° W 1.30 miles to Corner No. 2

N 48°00° W 3.20 mites to Corner No. 3

N 42°00° € 1.30 miles to Corner No. 4
§48°00° £ 3.20 miles to Corner No. 1

the true point of beginning, containing 4.16 square miles,
maore or less.

Climate
Climatic data on winds, precipitation, temperature, and
snowfall (Figure 5) allow engineers to design buildings strong enough
to withstand heavy winds and deep snow, select type and thickness
of insulation to reduce heat loss, and estimate fuel requirements.
Climatic data are also needed to determine the type of clothing
needed to protect the human body against extreme temperatures.

Chill Factor—If the air temperature is below body temperature, a
person loses heat to the atmosphere. When the wind blows, the
rate of heat loss increases; therefore, air temperature and wind
velocity are the two environmental factors which affect body heat
loss. Wind chill data (Figure 6) were developed by combining wind
and temperature measurements into numbers which express equi-
valent chill temperatures.
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| distortions 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.

Environmental Considerations for Community Development

Community development must consider all environmental
factors that affect the engineering design and location of structures,
including climate, topography, soils, permafrost, erosion, and
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Snow Load—Snow load data are used in the design of structures
to determine the strength needed to withstand the weight of packed
snow. The U.S. Army Cold Regions Research and Engineering
Laboratory has estimated local ground snow loads in pounds per
square foot (psf) for many areas of Alaska. The design load selected
depends on the expected use, life span, and geographic location
of the building. For example, a five-year life could be selected for a
temporary facility. A structure that can withstand 56 pounds of
snow per square foot is considered safe for five years in Kivalina.
A building with a life expectancy of 25 years must be able to with-
stand a snow load of 77 psf; 88 psf for 50 years; and buildings with
an anticipated life of 100 years or more, such as hospitals and other
long-lasting, permanent facilities, should be able to withstand 95

psf.
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Wind Speed—Information on wind speed and direction is necessary

Heating Degree Days—Annual fuel requirements for a heated

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; 95 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.

In locating buildings, consideration must be given to the dir-
ection of wind to minimize snowdrifts (Figure 7).

Large building

Along-wind road—usually clear

Building
Building
Building

Upwind road—usually tlear

Parking
Blocked road

(a.)

(b.) vailing storm winds are from left.

Large
buildings
downwind

Road usually clear

Buildings

Road usually clear

Storage & parking
(linear along wind;
discourages drifting)

Upwind road—usually clear

Note: Snowdrifts make a difference. Site plan (b) is
laid out to minimize drifting, maximize access. Pre-

Source: Eb Rice, 1975. Building in the North. University of Alaska.

building can be calculated from heating degree days informatior.
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
(85 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
Kivalina 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.

Figure 7
Snowdrifts and Wind Direction

Figure 8

Heating Degree Days—Kivalina.

2800

2400 ' .

2000-12'_. )

wo4 | |

DEGREE DAYS

12004
8004

4004

T S A A R e il e
MONTHS

A rectangular 430-square-foot home insulated with fiberglass requires about
50 gallons of fuel oil for heating during January in Kivalina. 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.

Topography and Soils
Kivalina lies on a flat sand and gravel spit. The spit is 11 feet
above sea level at the airport. A well log indicates that sand and
fine gravel exist to a depth of 18 feet and are underlain by frozen

clay and gravel.

Permafrost—Permafrost (permanently frozen ground) is present on
the mainland as well as beneath the thawed spit. Vertical ice lenses
occur in frozen silts southeast of the village and throughout much of
the lowland east of Kivalina Lagoon. If the village were ever ex-
panded to the mainland, permafrost would have to be protected
from thawing. 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 should be properly
insulated or placed in utilidors so that a minimum of heat would
transfer from the pipes to the adjacent ground. Frozen clays beneath
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2. Partly-grown wedges

1. Initial crack 3. Mature Ice-wedges

Vertical ice wedges are common in fine-grained permafrost. Intersecting
wedges form the characteristic patterned ground visible in the lowlands.
The above diagram shows how the wedges grow.
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the village are naturally protected by the thick layer of sand and
fine gravel in the spit.

Erosion and Flooding—Storm surges and wind-driven waves can
cause coastal flooding at Kivalina. According to the U.S. Army
Corps of Engineers, 20 to 30 percent of the village was flooded in
1970. In spite of flooding and storms, very little beach erosion has
occurred. In order to maintain the stability of the coastline, removal
of sand and gravel should be restricted to the mainland side of the
spit.

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.
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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
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 below 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 Kivalina is located on a spit at the mouth of the Wulik
River. The topography of the area is extremely flat and permafrost features are evident
on the mainland. The coast is exposed to storms and the village is unprotected from
winds and waves. This kind of data is very important in the development of community ©
~ growth and expansion 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 quation for c!isposition of wag&

) - AIArlza @nsidered ;uitablé
g 2

; :%_ for village expansion

—— - — Townsite boundary

Note: The entire area is underlain
by continuous permafrost

Extensive erosion at Kivalina is prevented by the deeply penetrating beach grass roots. Destruction
of this protective mat would expose the underlying sands for removal by wind and waves.





