Environmental Considerations for
Community Development

Community development must consider all environmental
factors that affect the engineering design and location of structures,
including climate and geological setting—topography, soils, perma-
frost, erosion, and flooding.

Climate
Climatic data on winds, precipitation, temperature, and snow-
fall (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
equivalent chill temperatures.

Figure 6
Wind Chill Temperatures
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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 select-
ed 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 87 pounds of
snow per square foot is considered safe for five years in Shungnak.
A building with a life expectancy of 25 years must be able to with-
stand a snow load of 132 psf; 152 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
172 psf.

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 62 miles per hour should be chosen; 70 miles per hour for a
structure with an expected life of 25 years; 75 miles per hour for a
50-year life; and 82 miles per hour for a structure with a life ex-
pectancy of 100 years or more.

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

‘These interpretations were made
. tions. Detailed on-site inyestiga

(a.)

Large building

Along-wind road—usually clear

usually clear

Building
Building
Building

Upwind road

Blocked road

Large

buildings

downwind

Road usually clear

Buildings

5

Road usually clear

Storage & parking

(linear along wind;

thwind road—usually clear

(b.)

diseourages-driftingl——

Figure 8

vailing storm winds are from left.

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

Figure 7
Snowdrifts and Wind Direction
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i§ Insulation around pipes prevents freeze-up and protects the sur- [
rounding frozen ground from melting. These urethane foam §
insulated pipes will be used in the new housing scheduled for B8
construction in 1977, p i

Heating Degree Days—Shungnak

Community Base Map—Maps are needed to show land use, ownership, location of i
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 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

The photograph to the left 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 Shungnak has no roads leading into the community
~ and that the river has changed its bed many times in the past, as reflected by the vegeta-
" tion patterns and remnants of stream channels presently occupied by lakes. The ter-
rain reflects the presence of permafrost and the topography of the area is generally flat.
Changes in vegetation reflect drainage patterns and soil conditions. 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 com-
munity, such as flood, erosion, source of water supply, and location of waste disposal

Heating Degree Days—Annual fuel requirements for a heated build-
ing can be calculated from heating degree days information. Struc-
tural heating usually begins when the air temperature is near 65
degrees F, the index temperature. |f a particular day has a mean
temperature of 50 degrees F, 15 heating degree days accumulate

in steep spots along the bluff.

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.

K Earth station (RCA)

® Phone

(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 Shungnak are shown in Figure 8. This information, combined
with an inventory of types, sizes, and insulative qualities of build-
ings, can determine the amount of fuel required for a specific time
period in the village.
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A rectangular 960-square-foot home insulated with fiberglass requires about
85 gallons of fuel oil for heating during January in Shungnak. 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.

River erosion is not a serious problem at Shungnak. Some slumping oceurs in
sandy soils along the bluff as a result of spring runoff and thawing.

G Flood Data
= U.S. Army Corps of Engineers. Preliminary
P ] draft 1975. Compiled from aerial photos

dated 6-27-65 by the Bureau of Land Manage-

ment, Division of Engineering, Branch of
Photogrammetry. 2-27-67. Assumed grid.
Assumed elevation.
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. Area that would be inundated by a
¥ 4 flood with a frequency of approxi-
mately 100 years.

Direction of flow

® Flood hazard work was performed
by the Alaska District Corps of
Engineers at the request of and
funded by the Federal Insurance
Administration.

® The flood hazard area shown here-
on is based on meager data, plus
a minimum of historical flooding
information and should be consid-
ered as preliminary.

® The major flooding that occurs at
this location is the result of spring
ice jams.

Any levees or dikes were consid-

ered in delineating the approxi- .
4
Y mate 100 year flood.
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The description of the municipal boundaries approved by the State
under the Village Incorporation Act is as follows:
Beginning at the NE corner of the SW % of Section 3,
Unsurveyed T17N, RBE; Kateel River Meridian,
Alaska; thence W to the NW corner of the SE ¥
of Section 6, UTIZN, R8E; thence § to the SW
corner of the NE % of Section 18, UTI7N, R8E;
thence E to the SE corner of the NW % of Section 22,
UT17N, RBE: thence N to the paint of beginning,
containing 8 square miles maore or less.
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' Note: This community base map has been prepared from low altitude aerial photographs which contain unavoidable
distortions in scale. Property and utility information have been generalized from many sources and may contain zj
i

minor inconsistencies. This map should not be construed as a survey.



