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3.3 EXISTING SITE – KIVALINA “DO 
NOTHING” 

Evaluation of the existing village site has 
two alternatives: 1) the ‘Do Nothing’ 
Option, where the existing conditions are 
allowed to remain without alteration, and 2) 
a site modification program, whereby the 
site is raised to elevate it above the level of 
the storm surge, the seaward side of the spit 
is armored against storm wave erosion, and 
the lagoon side of the spit is armored against 
further erosion on that side. 

The “Do Nothing” alternative will leave the 
village in the same condition it is currently 
in.  The shoreline will continue to erode, 
shrinking the village until residents are 
forced to move or be displaced by the ocean.  
Residents will almost certainly be forced to 
abandon the village as the ocean reclaims 
the barrier island. 

The “Do Nothing” option would leave the 
existing water and wastewater utilities 
unchanged.  The ability of the residents to 
maintain sanitary and healthy conditions is 
restricted by a limited supply of water that 
must be individually hauled to each home.  
Only the school and clinic have running 
water and sewer systems.  Furthermore, 
government funding agencies will not fund 
sanitation projects in quite justified fear that 
the investment will be destroyed by the 
village’s exposure to storms, erosion, and 
flooding. 

Clearly the “Do Nothing” option is not a 
viable alternative for the people of Kivalina.  
The imminent threat of erosion and 
flooding, the village’s overcrowding and 
lack of room to expand, and the health 
dangers associated with the existing water 
and sewer systems eliminate the possibility 
of  leaving the village in its current state. 
Rebuilding the existing site presents 
problems with funding and infrastructure 
development and protection.  The village of 
Kivalina should be relocated to a new site 

for the health and well-being of its 
population.   

3.4 EXISTING SITE – KIVALINA 
IMPROVEMENTS 

3.4.1 � Location and Site Description – 
Kivalina Improvements 

See Section 2 for a description of the village 
location.  

3.4.2 � Site Development – Kivalina 
Improvements 

Alternatives to make the Kivalina site 
habitable involve a program of engineered 
improvements to raise the elevation of the 
village above the storm surge, install erosion 
protection and armoring along the seaside of 
the village, and construct needed grading, 
sanitation, and building improvements. It 
should be noted that the existing Kivalina 
townsite has little potential for community 
expansion in response to community growth, 
compared to any of the other sites.  
Developable land is restricted on three sides 
by water, and by the airport on the north side 
of the townsite.  There is insufficient land to 
meet community growth needs at this site. 

The high point of the village is at a 10 ft. 
elevation. To be above the projected storm 
surge, the village would have to be raised to 
elevation 16.5 feet. In rough numbers, and 
assuming that no improvements will be 
made to elevate the runway, the amount of 
gravel needed to raise the entire village 6.5 
feet would involve an area 1,800 ft long by 
600 ft. wide. This includes the area from the 
runway to the north to Singauk Entrance, as 
well as filling part of the lagoon. The 
outside of the spit for the entire perimeter of 
the village would be armored for about 
4,285 lf and would require over 31,000 
yards of rock. Twenty-four new homes can 
then be added. 

With the village site raised above the storm 
surge and the edges armored against wave 
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erosion, a buried utility system could be 
installed in the village to carry water to 
every building and convey sewage away to a 
treatment plant. Utility piping buried below 
the storm surge elevation would be anchored 
to prevent floating and constructed of a 
watertight material to ensure no infiltration 
occurs. 

Placing gravel over an already developed 
site requires the work to be done in phases.  
Completing the work in a single 
construction season requires coordination of 
gravel delivery and offloading, placement 
and relocation of buildings.  Gravel would 
be barged to the site, offloaded, and placed 
concurrently.  Gravel deliveries would be 
spaced out to allow time for the buildings to 
be moved onto the newly raised gravel 
section. 

Optimally, each building would only be 
moved once.  Raising the village could 
potentially be done by placing gravel and 
armor rock from the north to the south in 
sections.   As each section of gravel is 
installed, the nearby houses can then be 
moved onto the gravel pad, leaving an area 
with no structures for installation of the next 
section of gravel. At the same time, armor 
rock could be placed along the water edges.  
This “leapfrog” method of raising the 
finished grade elevation and moving the 
buildings would continue to the south end of 
the site.  

However, some buildings in the village are 
not structurally sound enough to be moved 
and would need to be replaced.  Other 
structures, such as the water tanks, store, 
school, and power plant either provide 
essential services or are too large to move 
easily.  These buildings must be moved or 
elevated by more complicated means.  

The economic implications of moving the 
existing water tanks must be analyzed.  It 
may be more economically feasible to install 
a temporary water storage system, dismantle 

the existing tanks, raise the site, and erect 
new tanks that would be larger, better 
insulated and more well-protected.  

The same is true for the school. The existing 
structure was constructed in the mid ‘70’s, 
and is due for replacement.  A local site 
raising could be performed after the existing 
school is torn down. The raising and 
armoring of the existing site should take 
place over the period of a single summer, so 
the existing school may not need to remain 
in service during construction. Since a new 
school would take more than a single year to 
construct, a replacement, such as modular 
units, would have to be installed while the 
new school is under construction.  

It may be possible to raise the existing 
school and install a new foundation as 
described above. This would allow the 
existing school to remain in service while a 
new school is being constructed. Because of 
the tight space on the spit, any new school 
would have to be built on an area raised to 
the finished grade elevation of the village 
and extended to the west to add additional 
buildable land.  This process would involve 
removing the existing teacher housing and 
replacing it with new, consolidated housing. 

The modular units could then be moved and 
used for other purposes in the village, 
whether it is housing or public/community 
buildings.  

Immediately after the gravel is placed and 
the buildings moved onto the new gravel 
pad, excavation for water and sewer lines in 
the new pad could begin. A system of water 
and sewer mains and services could be 
installed and remain unused until a water 
treatment system and sewer treatment 
system could be constructed and connected, 
probably in the year following the 
gravel/armor rock placement.  

The process of raising the existing village 
site may require an enormous amount of 
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cooperation, coordination, and funding to 
ensure a continually efficient construction 
process. 

3.4.3 � Infrastructure Development – 
Kivalina Improvements 

3.4.3.1 Water – Kivalina Improvements 
A piped water system has been selected for 
any new town site, including improvements 
to Kivalina.  Based on developing a system 
in Kivalina, continued use of the Wulik 
River is proposed as the water source.  An 
infiltration gallery located approximately 2 
miles east of Kivalina could be developed to 
ensure year round water.  For a piped 
distribution system, a year around water 
source, with storage, treatment plant, and 
distribution mains are proposed per Section 
3.1, Non Site Specific Alternatives.  Water 
mains within the village site could be buried 
below ground, while water transmission 
mains from the water source would have to 
be constructed above ground away from any 
ice-rich permafrost.  Circulation and the 
addition of heat is required to keep the water 
lines from freezing. 

3.4.3.2 Wastewater – Kivalina 
Improvements 

Improvements to the current site’s sanitation 
facilities are limited by funding restrictions; 
the U.S. Environmental Protection Agency 
(EPA) and VSW will not fund any sanitation 
facilities that cannot be relocated to the new 
town site.  Because piped utilities are being 
planned for the new town site, a flush and 
haul system would not be relocated; 
therefore the EPA and VSW have cancelled 
existing funds planned for upgrading the 
existing sewage lagoon to prepare for the 
installation of a flush and haul system at the 
existing town site.   

Limited space on the island makes it 
difficult to place a lagoon system. In 
addition, flooding from storms would affect 
a lagoon system.   Due to space constraints 

at the village site, this report recommends 
pretreatment using a package treatment 
plant, followed by discharged to a buried 
drain field.  An alternative to a drain field is 
discharging directly to the Chukchi Sea.   
Sludge could be discharged to a sludge 
disposal pit located at the landfill.  Refer to 
Section 3.1, Non Site Specific Alternatives 
for more detailed discussion of each 
component of the system. Discharging to a 
buried drain field has been a problem in the 
past. 

The soils consist of sandy soil or beach sand 
typical of barrier islands in the region.  
Golder (1997) found the top of the 
permafrost approximately 12 ft below the 
surface.  A well drilling log (1976) indicates 
permafrost between 18 and 58 ft.  Due to the 
high permeability of the soil, depth of 
permafrost, and the failure of currently 
installed systems serving Kivalina, a 
subsurface disposal field should not be 
considered. 

USACE (1998) discusses sizing and location 
of the disposal field.  From EPA 
recommended application rate, the disposal 
field would be 20,000 sq. ft, or 
approximately one-half acre.  The proposed 
location of the disposal field would be in the 
northern half of the proposed new landfill.   

3.4.3.3 Solid Waste – Kivalina 
Improvements 

Kivalina’s current Class III municipal solid 
waste landfill does not comply with ADEC 
or FAA regulations. Specifically, the landfill 
is located approximately 1,984 feet to the 
north end of the Kivalina Airport runway. 18 
AAC 60.305 requires a minimum 5,000 feet 
set back limit separating the airport runway 
end from a municipal solid waste landfill. 
This close proximity to the runway creates a 
hazard to aircraft when scavenging birds are 
attracted to the landfill. Bird strikes are 
extremely dangerous to aircraft and can 
quite easily cause an airplane to crash. 
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Limited space and continued erosion at the 
existing site makes it impossible to meet the 
minimum 5,000 feet set back requirement.   

3.4.3.4 Fuel – Kivalina Improvements 
Except for the location of marine headers 
and fill pipeline routings, the information in 
3.2.6: Fuel applies to all potential sites 
equally. 

3.4.3.5 Heating – Kivalina 
Improvements 

The information in 3.2.7: Heating applies 
equally to all sites. 

3.4.3.6 Electricity – Kivalina 
Improvements 

3.4.3.6.1 Generation 

Electricity for the community is supplied by 
AVEC. Electric usage (2002 statistics) for 
the existing community was 1.17 M kWH 
with peak load of 263 kW and an average 
load of 134 kW at any given hour. The 
usage numbers are based upon a community 
of 383 persons without plumbing. The usage 
numbers include the power for private 
buildings, community buildings, commercial 
buildings, school buildings, churches, the 
community clinic, the National Guard 
Amory, the community Washeteria and the 
AVEC station power.  

Presently, AVEC serves the community with 
three generators: 229 kW, 203 kW, and 271 
kW.  The Washeteria also has its own 12 
kW backup generator. A fourth 337 kW 
generator is currently not being used for 
power generation and is in need of 
replacement. Of the three other generators 
on line, the 229 kW is the newest and was 
installed in 1996.  The 229 kW generator 
has clocked about 33,000 hours; typical 
retirement time for generator drivers has 
been 100,000 hours at best. Extrapolating 
actual usage hours from the typical 
retirement time, there are about eight years 

of life remaining on the newest of the AVEC 
generators.     

3.4.3.6.2 Distribution 

Overhead primary distribution is used 
throughout the community. Pole-mounted 
transformers convert 3-phase primary 
voltage to secondary 3-phase and single 
phase low voltage (208/120 volts 3-phase or 
240/120 volts single phase) for building 
electrical services. All electrical services are 
metered, with demand type metering used 
for commercial and larger community 
buildings.   

3.4.4 � Access – Kivalina Improvements 
The only access to the village is by boat, air, 
and snow machine (during the winter).  
There are no roads to the village.  Regularly 
scheduled air transportation service is 
provided by several small air carriers local 
to the region. 

Access by boat is from the Chukchi Sea. 
There are no dock facilities at the existing 
village site.  All boats either anchor in the 
lagoon or the Chukchi sea, or tie up to 
shoreside deadmen. 

3.4.4.1 Access for Subsistence Activities 
– Kivalina Improvements 

The community has immediate access to the 
sea and all points inside the lagoon by boat.  
Singauk Inlet at the South end of the village 
spit affords a passage between the lagoon 
and the sea. Generally rougher waves on the 
sea side of the village make tying up in the 
lagoon the safer choice. 

The lagoon is the main access to the 
Kivalina river to the north of the village and 
the Wulik River immediately south of the 
site.  The lagoon itself is approximately 14 
miles long and an average of 1 mile wide. 
Since the lagoon fronts the entire length of 
the existing village, direct access is available 
to all members of the community. 
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3.4.4.2 Goods & Supplies – Kivalina 
Improvements 

All goods and supplies, including bulk fuel, 
are brought into the village by barge or 
aircraft.  During the summer months when 
the sea is ice free, shallow draft barges can 
access the lagoon through Singauk Inlet and 
offload cargo in the relatively protected 
saltwater inlet. Vessels with too deep a draft 
to enter the inlet can tie up on the shore near 
the village.  The seaside mooring is exposed 
to the wind, waves and storms off the 
Chukchi Sea, so delivery that must be made 
to this side is weather dependent. All cargo 
off loaded can be taken directly into the 
village, which fronts the barge mooring area. 

Barge service for goods and bulk fuel is 
delivered once a year during the summer. 

Small packages and mail are brought in 
daily by air.  The airstrip also serves as a 
means of emergency evacuation in case of 
illness or injury. During periods of fuel 
shortages, fuel has been flown into the 
community. 

3.4.4.3 Air Transportation – Kivalina 
Improvements 

The village has a 3,300 ft long gravel 
runway, maintained by the ADOT&PF, at 
the immediate north end of the village. The 
runway’s location is convenient, but it 
restricts expansion of the village.  Currently, 
the runway is in violation of FAA 
regulations as it abuts the existing solid 
waste dumpsite to the north without the 
required 5,000 feet distance between the two 
facilities. There is no immediate solution to 
this problem. 

3.4.4.4 Roads & Streets within 
Community – Kivalina 
Improvements 

The road layout within the community is 
essentially an ‘oval,’ with two roads running 
parallel to each other at the third points of 

the width of the village.  These roads are 
joined at the south end by a curved gravel 
trail that has become banked as years of 
four-wheeler traffic has pushed the loose 
sands and gravels to the outside of the turn. 
The rest of the roads have no distinct layout 
and were formed as residents simply took 
the shortest path to their destination.  

3.4.4.5 Roads Outside the Community – 
Kivalina Improvements 

There are no roads outside the community.  
There is a trail that is an extension of the 
North end of the gravel runway that 
provides access to the solid waste dump site.  
Beyond that there are primitive four-wheeler 
trails that allow access to the north end of 
the lagoon and points beyond. 

3.4.5 � Native Allotments 
There are no Native allotments in the 
vicinity of the existing townsite (see Figure 
2). Expansion of the existing Kivalina 
townsite is not constrained by Native 
Allotments. 

3.4.6 � Site Costs – Kivalina 
Improvements 

A construction cost estimate to redevelop 
the existing site has been prepared.  Design 
and construction administration are not 
included in the costs.  The estimate includes 
adding fill to the entire village site, adding 
erosion projection, creating new fill sections 
for immediate growth, and adding 
infrastructure similar to the proposed 
relocation sites.  The cost estimate to rebuild 
Kivalina within the existing site is $196.2 
million. Detailed costs are included in 
Appendix A.  A summary is included below: 
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Site work and 
Airport Construction 

$109,600,000 

Erosion Protection $7,151,550 

Construction Camp $902,670 

Power and Fuel $5,292,000 

Move Buildings $1,125,000 

New Buildings $52,690,000 

Water/Sewer System 
and Landfill 

$19,473,814 

Transportation 
System 

N/A 

Total Cost $196,200,000 








