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Executive Summary

The existing airport and related facilities at Hooper Bay are in need of repair. The runway
is missing approximately 570 of pavement from the center section, the airport access road
exists as & footprint and coastal erosion has continued to play & large role in the remaining
design life of the existing airport. The existing airport access road experiences flooding
during seasonal storm surge events, which isolates the village from the airport. The
existing airport could experience a major failure in the next 7-10 years. This report
explores alternative solutions for improvements to the Hooper Bay Airport.

This study examines the viability of site alternatives for a regional hub airport
recommended by the Yukon-Kuskokwim Delta Transportation Plan using information from
various reports and the findings of a field trip conducted specifically for this study. This
study identified a need for an interim project to repair the immediate concerns at the
airport, namely the damage to the runway and the airport access road. The preliminary
cost for the interim project is estimated to be $2,063,684 and has been programmed for
construction during the summer of 2005.

This report also explores more permanent solutions te reconstruct or relocate the existing
airport. Both of these options locate the airport and its related facilities on higher ground,
minimizing snow drifting, which has been a maintenance concern at the existing facility.
The estimated reconstrustion alternative is estimated to cost $22,148,082. If reconstructed
at the existing location, the airport would continue to experience ongoing maintenance
concerns associated with coastal erosion. The access road would also have to be built to
resist anticipated storm surge events. This reconstruction option weould not meet the
minimum separation distance recommended by FAA between the runway and the existing
sewage lagoons/landfills.

A relocation alternative is estimated to cost $24,319.274. This alternative constructs a new
airport on higher ground outside of the flood plain, potentially eliminating the concerns with
coastal erosion and storm surge events. The relocation would also be more compatible
with future expansion such as a crosswind runway and it would provide the recommended
distance from the village and sewage lagoons/landfills.

This report recommends proceeding with project development of permanent improvement
solutions for the Hooper Bay Airport. All of the alternatives noted above have been
addressad in this study and breakdowns of each cost estimate are located in Appendix V.
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Design Criteri

This section discusses the design aircraft, the airport reference code and other design
related criteria in support of the general airport layout shown in Appendix | and the cost
estimates shown in Appendix V. The following subsections discuss and summarize the
proposed differences in primary feature dimensions noted in the following table:

PRIMARY FEATURE DIMENSIONS

Runway 13 = 31 Near Term Mid Term Ultimate
Feature FEET FEET FEET
Aircraft Design Group B-ll B-II B-lil
Runway Length 4500 4500 4500
Runway Width 75 75 100
Runway Safety Area Width 150 150 300
Runway Safety Area Length Beyond

Ry £8 foty gth Beyond| 5 300 600
Runway Object Free Area Width 500 500 800
Taxiway Width * 50 50 50
Taxiway Safety Area Width * 118 118 118
Taxiway Object Free Area Width * |[186 186 186
RPZ Length 1000 1000 1000
RPZ Inner Width 500 500 500
RPZ Outer Width 700 700 700
Approach Inner Width 500 500 500
Approach Outer Width 3500 3500 3500
Approach Length 10,000 10,000 10,000
Approach Slope Angle 34:1 34:1 34:1

Standards based on FAA Advisory Circular 150/5300-13, Tables 2-4, 3-1, 4-1. Assume
Non-Precision Instrument Approach with Visibility Minimums >3/4 Mile. Runway
dimensions are based on the main runway (crosswind ultimately possible).

' Runway lengths based on Tables 3-14 & 3-17 (Y-K Plan) with the DC-6 as the ultimate
design aircraft. Near and mid-term designs utilize the DC-6 as well since it assumed that
occasional operations will take place with frequency less than 50 operations per year.

2 Near & mid-term taxiway designs based on occasional DC-6 use.

The airport embankments will be constructed as an overlay of the existing ground. The
existing soil classification and possible material sources will be discussed later in this
report.
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Design Aircraft & Airport Reference Code

According to FAA Advisory Circular 150/5325-4A, Section 1.2.a, a family or group of
airplanes should be selected for design aircraft when considering airport size. Hooper Bay
is presently served by air taxis operating from Bethel using a variety of aircraft including but
not limited to the DeHavilland Twin Otter (DHC-6-300), Piper Navajo (PA-31), Beechcraft
1900 and Cessna Caravan (C-208), the largest of which meet the B-ll aircraft design
category. However, the Y-K Plan outlines the need to increase the airport to a USPS mail
hub, which will ultimately be sized to accommodate large cargo aircraft such as the
McDonnell Douglas DC-6 (B-Ill) flown by Northern Air Cargo and Air Cargo Express.

In the near to mid-term, it is expected that the DC-6 will be used occasionally with less than
50 operations per year. With this in mind it is recommended that the runway length and
taxiway dimensions accommodate the occasional use of the DC-6 (B-lll aircraft design
group), while the rest of the airport follow the B-Il aircraft design group until more frequent
operations warrant an expansion of the facilities. The following sections apply these
choices to the standards proposed for this airport.

Wind Coverage

Wind data was
collected from the
Hooper Bay
automated weather
observation station
(AWOS) and was
obtained through the
National Climatic
Data Center. The
data included wind
velocity and direction
observations at 1-
hour intervals
between  January
1994 and December
2003. Using this
data, wind analyses
were performed for
runway orientations
in accordance with
AC  150/5300-13,
Appendix 1. The
wind rose shown
right depicts the
annual data overlain with optimized summer (May — October), winter (November — April) &
annual orientations (12 month composite).

WIND COVERAGE:

% BATED COh 15-KNOT
CROSSWIND COMPOMENT
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A 16-knot crosswind component was used for all analyses to accommodate the ultimate B-
|1l design group. The optimized heading based on true north was analyzed using summer,
winter & annual wind observations to determine if there was significant seasonal variance.
As indicated in the wind rose, the seasonal orientations vary by 61°. It should also be
noted that the orientation based on the annual data falls below the FAA recommendation
of 95% coverage. This indicates that a crosswind runway should be evaluated in the
ultimate design. Due to the seasonal variance, it is unclear at the time of this report what
the optimal orientation will be. This will be decided during the design phase of the project.

Proposed Runway

As previously stated, it is recommended that the near and mid-term lengths shall be 4,500,
which support the DC-6 aircraft recommended by the Y-K Plan. This length meets and
exceeds the length recommended by the design program, “Airport Design for
Microcomputers” in AC150/5300-13 for 100% of small aircraft of less than 10 passengers.
The ultimate runway length shall remain at 4,500 per the Y-K Plan. As discussed in the
wind coverage section above, the need for a crosswind runway will be evaluated in the
ultimate design. Runway construction will primarily consist of a silt and sand embankment.
The depth of the embankment was designed to minimize snow drifting and assist the
surfaces in keeping clear of snow during storm events. Typical section examples and a
general airport layout have been included as Appendices |V & |, respectively.

Proposed Taxiway

Two taxiways will be constructed as part of the initial development connecting the runway
to the apron. Typical section examples for the proposed taxiway can be found in Appendix
V. The taxiways will meet the ultimate safety area and surfacing widths required for
design group B-lll standards. Near and mid-term developments will provide the ultimate
dimensions to increase operational safety in adverse conditions such as crosswinds over
icy surfaces. The embankment height will minimize snow drifting and assist the surfaces in
keeping clear of snow during storm events.

Proposed Apron

The proposed apron shall provide an airside parking area of approximately 135,000 square
feet. The aviation support side shall also be 135,000 square feet, which will include a total
of five 150" by 150" aviation support lots and a 150" by 150 SRE building pad. The
combined areas will result in an apron covering an area of 270,000 square feet. DOT/PF
Statewide Leasing recommended the proposed aviation support area dimensions to
accommodate the postal hub recommended by the Y-K Plan. Near and mid-term
development will provide the ultimate B-11l design group dimensions to increase operational
safety in adverse conditions such as crosswinds over icy surfaces. The proposed apron
design will also include the setback required for the B-lIl design group. The embankment
height will minimize snow drifting and assist the surfaces in keeping clear of snow during
storm events. Typical section examples for the proposed apron can be found in Appendix
IV. Aircraft tie-downs are also proposed for the apron for transient small aircraft.
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Environmental
Wetlands: The area surrounding Hooper Bay is predominantly wetlands. Although all of
the potential sites for relocation attempt to maximize elevated topography, all will have
some impact on wetlands. Due to the importance of wetlands for a variety of resources
(bird habitat, subsistence resources, etc.), minimization and avoidance of impacts to
wetlands will be an important consideration for all potential sites.

Fish and Wildlife: Based on knowledge obtained from local residents, blackfish are
present in many of the ponds and sloughs throughout the area, therefore a Fish Habitat
Permit would be required for any work below ordinary high water (OHW) in a pond or
slough containing blackfish. Whitefish are also present in Napareayak Slough, which
would also require a Fish Habitat Permit for any work below OHW. National Marine
Fisheries Service does not manage these species; therefore Essential Fish Habitat
Consultation will not be required.

Numerous species of migratory birds use wetlands areas for nesting; therefore clearing will
most likely be prohibited from April 15 - July 15. Impacts of habitat loss to these species
will need to be evaluated as well. Consultation with USF&WS will be necessary for
impacts to migratory birds. A bird survey may also be required for Stellar's and Spectacled
Eiders as described in the following section.

Threatened/Endangered Species: Stellar's Eiders and Spectacled Eiders are both listed
as Threatened Species and the north shore of the peninsula that Hooper Bay is located on
is designated as critical habitat for these species. Any relocation site would be closer to
this critical habitat than the current airport and any site may be considered potential habitat
for these species. Ellen Lance, endangered species biologist for U.S. Fish and Wildlife
(USFWS), has made the following recommendations:

e Formal consultation will likely be required and should be started at the earliest
opportunity.

¢ A bird survey would likely be required prior to construction to look for any nests in
the project area.

o If any nests will be disturbed, a take permit would be required from USF&WS.

s USFWS will also be evaluating the impacts of auxiliary airport features that attract
birds (lighting, beacons, etc.)

Cultural Resoturces: The village of Hooper Bay has existed at or near its present location
for several hundred years. The older part of town is considered a historic site and other
historic sites have been found north and south of the existing airport. Presently, no known
sites are located at or near any of the potential project locations. Due to the long history of
habitation in this area and the number of known sites in the general vicinity, a cultural
resources survey will be necessary for any new ground disturbed for this project. To date,
systematic surveys have not been completed outside of the existing town site.
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material site all pose unique problems:

o Transport overland from any distance beyond the immediate project limits will entail
either road building across sensitive thaw-unstable terrain (with consequent
increased quantity needs), or the establishment of a winter haul route.

¢ In-situ frozen silts can be extremely difficult to mine, and may require ripping
equipment. Depending on the time of year when the ripping is done, surface thaw
of ice-rich silts may cause liquefaction and create problems in working the site.
Delays into winter and sub-zero temperatures may cause refreezing of silts.

« Compaction in the embankment is problematic in frozen, ice-rich silts, with entrained
ice and snow and when those silts thaw and liquefy.

» Final configuration of a material site must be carefully planned and implemented to
mitigate continuing thaw of exposed faces and siltation problems into nearby
drainages.

Dunes along the Bering Sea coast are a possible source of embankment materials. The
dunes provide a natural protective barrier to storm incursions inland from the coast, so a
suitable location for extraction must not compromise the community and its facilities. A
field inspection of the coast was not performed, but a surface sample was obtained from
the dunes near the south end of the existing runway. A laboratory sieve analysis of the
dune sand revealed:

e 97% passing the #50

o 4% passing the #100

¢ 0.1% passing the #200

s Classified as SAND (SP) light gray, dry, loose, fine grained

In 1996, an independent sample collected by the Department’'s Coastal Engineering
Section yielded the following results:

o 96% passing the #50
e 0.7% passing the #200
s Flow rate = 55gm/sec/cm? (saturated at 21% moisture)

Coarse-grained surfacing material is unlikely to be available from local sources in the
vicinity of the project. Likely sources are:

o Platinum tailings sources and Calista Corp. quarry

o Cape Nome rock source

« Portage Mountain quarry at Kalskag, upstream on the Kuskokwim River
» Unalaska-Dutch Harbor rock quarries (Aleut Corp)

¢ Scammon Bay rock sources if available and/or accessible
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Design and Construction Considerations

1. Much of the region around Hooper Bay is underlain by permafrost. This condition
presents the potential for thaw settlement; frost action and differential thaw
subsidence. The most practical construction approach for permafrost terrain is to
minimize or completely avoid soil cuts. This dictates that the runway, taxiway, apron
and access road be designed as fill sections.

2. Local material sources are likely to be limited to fine-grained soils, ranging from
sand to silt particle sizes. These soils can be used for embankment material, but
such use is complicated by frozen conditions, ice content and compactibility
problems. Due to difficulties in transporting any loads across the tundra, or building
lengthy haul roads; sources might be limited to those in close proximity to the
airport. More distant sites could be practical if winter haul routes are used.

3. Surfacing materials of either gravel or crushed aggregate will not be available from
local sources.

Barge access is problematic at Hooper Bay. Barge landings would either be on the ocean
beach, with exposure to tidal range and surf action; or in the mud flats of Hooper Bay,
which is accessible to the village via a sinuous shallow, tidally dependent slough. The
additional handling procedure of lightering to smaller barges would likely be needed.

Right of Way

The land surrounding Hooper Bay falls within the boundaries of the Yukon Deilta National
Wildlife Refuge, but is presently owned by the Sea Lion Native Corporation. The U.S. Fish
and Wildlife Service owns subsurface rights north and east of T17N R93W Sections 25,26,
and 27, while the Calista Corporation owns the rights south and west.

A cursory review was completed to determine conflicts between existing native allotment
and the potential relocation sites. Sites 3 and 4 appeared to be the only sites with potential
conflicts. All other sites appear to be free of native allotments. Allotment number 50-2001-
0445 could potentially impact site 3, while allotment number 50-2001-0453 directly impacts
site 4. Property plats with respect to the potential sites and the property plan for the
existing facilities have been attached as Appendix VI.

Tt 1 it e . ———

Electric Utilities
According to the Hooper Bay Comprehensive Economic Development Strategy Plan,
Electricity is currently being provided to the village by the Alaska Village Electric Co-op
(AVEC) at a cost of 34 cents per kilowatt-hour, which is currently subsidized by power cost
equalization. AVEC recently upgraded their largest facility from 557 kW to 824 kW and has
the capacity to accommodate growth. AVEC is currently exploring the possibility of
installing wind generation equipment as a low cost option to fuel consumption. If the
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The following references were used as the design standards and guidelines in preparation
of this document:

AASHTO — Guidelines for_Geometric Design for Very Low-Volume Local Roads
(ADT<400), 2001, American Association of State Highway and Transportation Officials.

Alaska Airport Pavement Condition Report, 2003, State of Alaska, Department of
Transportation and Public Facilities.

Alaska DOT/PF Highway Preconstruction Manual, 1983, updated June 2003, State of
Alaska, Department of Transportation and Public Facilities.

Comprehensive Economic Development Strategy Plan, 2004, ASCG Inc.
EAA Airport Design Advisory Circulars, USDOT, Federal Aviation Administration.

Hooper Bay Long Range Transportation Plan, 2003, Ted J. Forsi Consulting Engineer.

Yukon-Kuskokwim Delta Transportation Plan, 2002, State of Alaska, Department of
Transportation and Public Facilities.

The following were involved in the preparation of this document:

Author: Mike Yerkes — DOT/PF Designer, Aviation Design Section
Environmental: Alisa Moffat — DOT/PF Environmental Analyst

Coastal Engineering: Ruth Carter-Steck — DOT/PF Coastal Engineer

Hydrology: Paul Janke — DOT/PF Regional Hydrologist

Geology: John Fritz — DOT/PF Regional Geologist

Right of Way: Bruce Shelt — DOT/PF ROW Agent

Planning: Todd Vanhove — DOT/PF Area Planner
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