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1 INTRODUCTION 
The State of Alaska Department of Transportation and Public Facilities (DOT&PF) has 
retained PDC Engineers (PDC) to lead in the design, environmental, and planning studies 
for improvements to the Seward Airport. As part of the proposed project, Solstice Alaska 
Consulting, Inc. is providing public involvement, permitting, and biological assessments. 
Quantum Spatial, Inc. provided mapping and photogrammetry services. Hydraulic Mapping 
and Modeling is providing hydrologic and hydraulic modeling, and Shannon & Wilson, Inc. 
is providing geotechnical investigations. 

Seward, Alaska is located on the Kenai Peninsula at the north end of Resurrection Bay, 
approximately 75 air miles or 125 highway miles southwest of Anchorage. The State owns 
and operates the Seward Airport which includes a paved main runway (13/31), a paved 
crosswind runway (16/34), multiple taxiways, and two aprons. 

Most of the Seward Airport is located within the �loodplain of the Resurrection River Delta. 
The airport has �looded many times over the years. Both the main runway and Taxiway A 
have suffered regular damage from these events. Temporary repairs and construction of 
dikes and installation of culverts have been completed in an effort to keep the airport 
operational. 

1.1 Scope 
The scoping phase of the project included: 

 Review of historical information 
 Coordination with the community 
 Field reconnaissance 
 Collection and evaluation of data that would potentially impact airport development 

(land status, wind data, aircraft operations, terrain obstructions, topography, and 
environmental) 

 Detailed initial Geotechnical evaluation 
 Detailed hydrologic studies 
 Communication with DOT&PF functional groups to evaluate design elements 
 Development and evaluation of airport alternatives 
 Identi�ication of data gaps 

This scoping summary report documents this effort and recommends that two alternatives, 
Alternatives 1.1 and 2.2, be evaluated further during the environmental process. 

1.2 Project History 
The Seward Airport Improvement project has been in the planning stages since the 2008 
Airport Master Plan was developed. An Environmental Assessment was conducted as part 
of this plan and a �inding of no signi�icant impact (FONSI) was obtained in 2008 for the 
recommended improvements. Since that assessment, the course of the Resurrection River 
changed and the main channel is now directed toward the main runway (13/31). As a 
result, the proposed project selected under the 2008 EA is no longer valid. This project was 
initiated in 2014. 
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1.3 Purpose and Need 
The Seward Airport Improvements project has two primary purposes. The �irst is to 
develop engineering solutions that will protect airport facilities from further damage 
caused by recurrent �looding from the Resurrection River. The second purpose is to correct 
de�iciencies that exist, based on the airport’s function and FAA design standards. 

The Seward Airport is located within the �loodplain of the Resurrection River; portions of 
the airport are within the de�ined �loodway. The main runway (RW 13/31) has been 
overtopped 18 times since 2011, resulting in damage to all the airport facilities. Erosion 
from the river and regular �lood damage require a continued maintenance effort to keep 
the runway usable. The purpose of the Seward Airport Improvements project is to provide 
a reliable working airport that satis�ies current FAA design standards for an Aircraft Design 
Group II (ADG II) facility and the state’s requirements for a Community Class Airport. These 
improvements should meet the near term aviation demands as well as plan for future 
demand. Speci�ically, the airport needs to: 

 Maintain a minimum runway length of 3,300 feet,(consistent with Community Class 
Airport standards) which will accommodate current and near term aircraft, including 
medevac operations 

 Meet the runway width and taxiway dimensional standards of ADG II 
 Construct �lood protection to prevent erosion damage from the 100-year �lood 
 Provide a minimum of 95% wind coverage for the ADG II aircraft 
 Include construction of a runway with suf�icient bearing capacity to allow for occasional 

operations by larger aircraft such as Beech 1900, Dash 8, and small charter type 
business jets 

 Provide reliable airport lighting for night operations 
 Mitigate approach obstructions and incompatible Runway Protection Zone (RPZ) uses 

to the extent practicable 
 Accommodate the need for aircraft owners to change out from �loats to wheels, if 

practicable 
 Ensure the airport has suf�icient service roads 
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1.4 Project Team 
Table 1 - Project Team 

CONTRACTING AGENCY 
DOT&PF 
4111 Aviation Dr. 
Anchorage, AK 99502  

Phone: (907) 269-0617 
 

Barbara Beaton Project Manager barbara.beaton@alaska.gov 
Joy Vaughn Consultant Coordinator joy.vaughn@alaska.gov 
Mark Boydston Environmental Analyst mark.boydston@alaska.gov 
Paul Janke Hydrologist paul.janke@alaska.gov 
   

CONSULTANT TEAM 
PDC Inc. Engineers 
1028 Aurora Dr. 
Fairbanks, AK 99709 

Prime Consultant 
Project Management, 
Engineering, Surveying 

Phone: (907) 452-1414 
Fax: (907) 456-2707 

Royce Conlon Consultant Project Manager royceconlon@pdceng.com 
Ken Risse Lead Civil Engineer kenrisse@pdceng.com 
Angela Smith Civil Engineer angelasmith@pdceng.com 
Erica Betts Environmental Analyst ericabetts@pdceng.com 
Patrick Cotter Planner patrickcotter@pdceng.com 
Craig Ranson Surveyor craigranson@pdceng.com 
Dennis Bogren Survey Coordinator dennisbogren@pdceng.com 
Solstice Alaska Consulting, Inc. 
2607 Fairbanks St., Suite B 
Anchorage, AK 99503 

Public Involvement and 
Environmental Support Phone: (907) 929-5960 

Robin Reich Public Involvement / 
Environmental Coordinator robin@solsticeak.com 

Hydraulic Mapping and 
Modeling 
1091 W. Chena Hills Dr. 
Fairbanks, AK 99709 

Hydrology/Hydraulic 
Analysis Phone: (907) 479-5227 

Ken Karle Hydrologist/Hydraulic 
Engineer kkarle@mtaonline.net 

Shannon & Wilson, Inc. 
5430 Fairbanks St., Suite 3 
Anchorage, AK 99518 Geotechnical Engineering 

Phone: (907) 422-3213 
Fax: (907) 561-4483 

Kyle Brennan Geotechnical Engineer klb@shanwil.com 
Quantum Spatial, Inc. 
2014 Merrill Field Dr. 
Anchorage, AK 99501 Aerial Mapping 

Phone: (907) 272-4495 
Fax: (907) 274-3265 

   

mailto:barbara.beaton@alaska.gov
mailto:joy.vaughn@alaska.gov
mailto:mark.boydston@alaska.gov
mailto:paul.janke@alaska.gov
mailto:royceconlon@fbx.pdceng.com
mailto:kenrisse@fbx.pdceng.com
mailto:angelasmith@pdceng.com
mailto:ericabetts@pdceng.com
mailto:patrickcotter@pdceng.com
mailto:craigranson@pdceng.com
mailto:dennisbogren@pdceng.com
mailto:robin@solsticeak.com
mailto:kkarle@mtaonline.net
mailto:glj@shanwil.com
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2 EXISTING CONDITIONS 

2.1 Airport Facilities 
The State of Alaska owns and operates the Seward Airport, which includes a paved main 
runway (RW 13/31), a paved crosswind runway (RW 16/34), multiple taxiways, and two 
aprons. Runway 13/31 is 4,249 ft x 100 ft and Runway 16/34 is 2,289 ft x 75 ft. The Seward 
Airport primarily serves the City of Seward, and residents of the area between Seward and 
Moose Pass. Local residents use the airport for travel to Anchorage and Prince William 
Sound. Tour operators use the airport as a base for sightseeing tours of Kenai Fjords 
National Park via airplane and helicopter. The number of operations at the airport is higher 
in the summer than in the winter.  

Most of the Seward Airport is located within the �loodplain of the Resurrection River Delta 
with about half of Runway 13/31 lying with the �loodway. The frequency with which 
Runway 13/31 has been overtopped by the Resurrection River has substantially increased in 
recent years. These instances were limited initially to the fall, but they are now occurring in 
the summer as well (June to November). Recent changes in channel morphology have 
rendered the existing riprap along the eastern side of the runway inadequate. Without 
additional protection, erosion and overtopping of the runway will continue; DOT&PF will 
keep pouring maintenance funds into repairs. 

Testing of the main runway embankment has shown an insufficient bearing capacity to 
support large aircraft. Frequent flooding is thought to have contributed to a weakened 
embankment under the pavement. As a result, landings by larger aircraft have been restricted. 

2.2 Community Characteristics 
Much of the information in Sections 2.2 – 2.5 is extracted from the 2008 Airport Master Plan, 
with updates as known. 

Seward is located on Resurrection Bay on the east coast of the Kenai Peninsula. It lies at the 
foot of Mount Marathon and is the gateway to the Kenai Fjords National Park. Seward is 
connected by highway to Anchorage, 125 miles to the north. Seward is a major transit site for 
the Alaska Railroad (ARRC). A 900 foot deep port located at the north end of Resurrection 
Bay serves cruise ships, cargo barges, and ocean freighters from Seattle and overseas. The 
ARRC is presently considering expansion of the facilities to serve projected demand. 

The Seward city limits cover 14.4 square miles of land and 7.1 square miles of water. Seward 
experiences a maritime climate and has a year round ice-free port. Seward is primarily a non-
Native community, although the Qutekcak Tribe is very active within the community.1 

                                                        

 

 
1 “Community Database Online”. State of Alaska, Division of Community and Regional Affairs. Web. 23 January 
2017. 
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2.3 Land Use and Land Ownership 
The Seward Airport is located on 302 acres next to the Resurrection River, at the head of 
Resurrection Bay. Other land uses in the area include a land�ill/transfer station 
approximately one and a half miles northwest of the west end of the airport, and a 
municipal sewage lagoon approximately three miles south of the airport. The airport is 
located east of the Seward Highway, and is about two miles northeast of downtown 
Seward. The airport is owned and operated by DOT&PF. The original deed for the airport 
property was obtained from the Alaska Railroad by the State of Alaska in 1907. 

The largest landowner adjacent to the airport is the Alaska Railroad Corporation (ARRC) 
which owns all of the property on the west side of the airport. The Civil Air Patrol (CAP) 
owns a large parcel of land to the northeast of the airport, but most of this parcel lies within 
the Resurrection River �loodplain making future development unlikely. The other parcels of 
land adjacent to the airport are relatively small and are owned either by individuals or the 
City of Seward. A privately owned parcel along the south boundary of the airport is 
completely surrounded by the airport, with the only land access to this parcel across 
airport property. 

2.4 Airport Vicinity Transportation 

2.4.1 Surface Access to the Airport 
The Seward Airport is served by a single access road. The road begins at the Seward 
Highway near the southernmost Resurrection River Bridge and runs southwest alongside 
the train tracks. The road then turns south and parallels the west side of the apron and the 
lease lots. The access road is paved, and is approximately 24 feet wide and 4,000 feet long. 
Because the access road crosses the Alaska Railroad tracks at the Seward Highway, it can 
be blocked when trains are inbound, outbound or switching. According to the 2008 Master 
Plan Study, community members report that the current airport entrance is dangerous due 
to limited visibility when entering the Seward Highway. There is strong support to �ind a 
better solution. 

There is limited space on the lease lots for parking, so tenants and tourists requiring access 
to the buildings on the lease lots, generally park on the apron in the vicinity of the buildings 
or along the shoulder of the airport access road.  It is the tenant’s responsibility to provide 
space for parking on their lease lots. Access to these buildings is gained by driving along the 
apron on the air�ield side of the lease lots. The 2008 AMP reported that this causes 
occasional con�licts between vehicles, aircraft, and pedestrians. This con�lict was most 
evident during the summer when tour helicopters were loading and unloading passengers 
at the north end of the apron. Updated interviews with airport users did not reveal 
continued concern, potentially due to reduced air traf�ic since the 2008 study was done. 

2.4.2 Available Utilities 
Communications - Interior Telephone (TelAlaska) and AT&T Alascom provide local 
telephone service; GCI and Interior Telephone provide long distance service. There are 
three different Internet providers. Seward has six radio stations along with three television 
stations. GCI Cable provides cable television service. There is one weekly newspaper in 
Seward, The Seward Phoenix Log. 
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Electricity - Electricity is provided by the Seward Electric System, which purchases power 
from Chugach Electric. Seward Electric System also owns high capacity generators to provide 
backup power to the community. Electricity is available to all lease lots on the airport. 

Wastewater - A city-managed public sewage system serves the majority of Seward. It 
carries wastewater to a treatment lagoon on Lowell Point, approximately three and a half 
miles south of the Seward Airport. A small portion of Seward households utilize on-site 
septic tanks. No public wastewater service is available on the airport. 

Water - Almost all homes in Seward have indoor plumbing, with only a small percentage 
lacking complete plumbing. Nearly all homes in Seward utilize the public water system, 
with a low percent of homes using an individual well. Water is supplied by city wells, where 
it is chlorinated before being distributed to Seward. No city drinking water is available at 
the airport, but water is available at the nearby coal facility of�ices and along the Seward 
Highway. 

Solid Waste Generation and Disposal - Solid waste is collected by the Seward Disposal 
Service and taken to the Seward Transfer Facility, which is located on Hemlock Street, 1.5 
miles northwest of the Seward Airport. From the Seward Transfer Facility, waste is hauled 
to the Central Peninsula Baling Facility in Soldotna. 

Fuel - The primary fuel supplier in Seward is Shoreside Petroleum, which has six fuel tanks 
with a capacity of 120,000 gallons each. The City of Seward has an additional 40,000 
gallons of fuel capacity, and there are 68,000 gallons of capacity available elsewhere in the 
community. A local �ixed-base operator, Seward Air, maintains 5,000 gallons of Jet A and 
5,000 gallons of 100LL fuel for purchase at the airport. 

2.5 Environmental Data 

2.5.1 Topography, Geology, and Soil 
Seward is located at the northern end of Resurrection Bay on the southeast coast of the 
Kenai Peninsula. This Bay is an extension of an eroded glacial valley in the Kenai 
Mountains, and is a deep �jord extending north from the Gulf of Alaska. Rising steeply above 
the bay, the surrounding Kenai Mountains climb to altitudes of nearly 5,000 feet. The 
waters and shores of the bay are ice-free year round. The City of Seward is particularly 
susceptible to earthquakes, tsunamis, and stream �looding, which may be aggravated by 
heavy rains, melt runoff, heightened tidal action, and severe winds. During winter months, 
deep snow and avalanches occasionally hamper transportation and emergency response 
time in the community. 

2.5.2 Hydrology 
The Seward Airport was constructed in the Resurrection River floodplain, on the delta at the 
river’s mouth. The river is a wide, glacial fed, braided river with low banks. Over time the 
river channel has moved back and forth across the floodplain, consistent with the behavior of 
a braided river. Wetland areas have developed where surface drainage is restricted, or in 
areas subject to tidal inundation. With depths of one to two feet, the groundwater table is very 
shallow in places. The airport has flooded 18 times since 2011; the frequency and severity of 
flooding has been accelerating. The result is more frequent and intense flooding events. Both 
the main runway and Taxiway A have suffered regular damage from these events. 
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2.5.3 Climate Data 
Seward has a maritime subpolar, or a subarctic climate, which is characterized by long, cold 
winters and short, cool to mild summers. Seward experiences moderate temperatures for 
Alaska and, due to its location along the Gulf of Alaska, high levels of precipitation. Average 
winter temperatures range from 17° to 38° F; summer average temperatures range from 
49° to 63° F. Annual precipitation averages 66 inches of rain and 80 inches of snowfall. 

3 AVIATION ACTIVITY AND FORECAST 

3.1 Forecast Elements 
Forecasts of future levels of aviation activity are the basis for making decisions in airport 
planning and future development. A comprehensive forecast includes elements of 
socioeconomics, demographics, geography, and external factors. Recent interest in Seward 
by the �ishing and marine industries has sparked anticipation of growing industrial 
development in the community. This forecast update for Seward Airport was �inalized in 
July 2015. Baseline data for the forecast was 2013. 

The FAA is providing the majority of the funding for the improvements, as a result, FAA 
regulations and guidance are used as the basis of this report. The methodology used in this 
forecast is based on the process recommended in FAA AC 150/5070-6B, Airport Master 
Plans, and in the supplemental FAA publication, Forecasting Aviation Activity by Airport. 
These documents provide national guidance for the development of airport master plans, 
and have been used since enactment of the Airport and Airway Development Act of 1970. 

The level and type of aviation activity anticipated at an airport, as well as the nature of the 
planning to be done, determine the factors to be forecasted. Generally, the most important 
activities for airfield planning are aircraft operations and the fleet mix. These factors aid in 
the determination of the design aircraft, which in turn defines the runway and taxiway 
requirements.  

Practical considerations dictate the level of detail and effort that should go into an airport 
planning forecast. Air traf�ic activity at Seward comprises single and twin-engine GA 
aircraft, medevac aircraft, military aircraft, and helicopters. Because this project centers on 
runway improvements, the forecast for Seward Airport (SWD) will focus on: 

 Aircraft operations – an aircraft landing or takeoff; one �light to and from the same 
location counts as two operations. 

 Based aircraft – the total number of active general aviation aircraft that use an airport 
as a home base. 

 Fleet mix – describes the makeup of the different aircraft in use at an airport. 

3.2 Previous Airport Forecasts 
Relevant forecasts of aviation activity at Seward are summarized below. 

3.2.1 Seward Airport Master Plan (2008) 
In 2008, the DOT&PF updated the Seward Airport Master Plan. This update forecasted 
aircraft operations and passenger enplanements as summarized in the following table. An 
annual growth rate of 1.2% was used to forecast future operations, enplanements, and cargo. 
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An enplanement is de�ined as a passenger boarding. 
Table 2 - 2008 Seward Airport Master Plan Aviation Forecast, Moderate Growth Scenario 

 2003 (Base) 2008 2013 2018 2023 
Enplanements 3,746 3,976 4,221 4,480 4,755 
Commercial Operations 2,912 3,091 3,281 3,483 3,697 
GA Operations 2,475 2,627 2,789 2,960 3,142 
Military Operations 75 — — — — 
Cargo (lbs) 4,000 4,416 4,876 5,383 5,944 

 

3.2.2 Alaska Aviation System Plan (2008) 
The Alaska Aviation System Plan (AASP) is a component of DOT&PF’s Statewide 
Transportation Plan. Most recently updated in 2008, the AASP contains forecasts of 
enplanements, cargo, operations, and based aircraft for 2015, 2020, and 2030. The AASP 
has a complex forecasting methodology that combines historical data with population 
projections, expendable income, and other economic considerations, as well as gradual 
transformation in the aircraft �leet. The equations for forecasting enplanements, cargo, and 
operations differ; growth factors are different for each period. The forecast for the 2008 
update was completed and published in 2011 using 2008 as the base year. Details of the 
methodology are documented in the AASP. 

Table 3 - Alaska Aviation System Plan Forecast, Seward Airport 
Seward 2008 (Base) 2015 2020 2030 
Enplanements 22 23 25 29 
Cargo None None None None 
Critical Aircraft Cessna 185 
Aircraft Operations 

Commercial 4,500 4,136 4,318 4,576 
GA 6,000 5,932 6,211 7,133 

Military 10 10 10 10 
Total Operations 10,510 10,178 10,539 11,719 
Based Aircraft 

Single engine 28 29 29 31 
Multi-engine 0 0 0 0 

Helicopter 0 0 0 0 
 

3.2.3 FAA Terminal Area Forecast 
The FAA Terminal Area Forecast (TAF) is the official FAA forecast for aviation activity for U.S. 
airports. The TAF for Seward Airport is summarized in Table 4 - FAA Terminal Area 
Forecast (2013) Seward Airport. The TAF includes passenger enplanements, aircraft 
operations, and based aircraft. A local operation is performed by a based aircraft, whereas an 
itinerant operation is performed by an aircraft not based at the airport; another term often 
used for itinerant operations is transient operations. 
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Table 4 - FAA Terminal Area Forecast (2013) Seward Airport 
Passenger Enplanements Itinerant Aircraft Operations 

Local 
GA Ops Total Ops Air 

Carrier 
Commuter/ 

Air Taxi Total 
Air 

Carrier 
Commuter/ 

Air Taxi GA Military 
0 9 9 0 4,500 4,000 10 2,000 10,510 

 

The U.S. Department of Transportation (DOT) is the main source of airport statistics. U.S. 
scheduled and non-scheduled certified air carriers, commuter air carriers, and small certified 
air carriers submit data to DOT on Form 41 Schedule T-100 (simply referred to as T-100 
data). The unusually low number of commuter/air taxi enplanements, compared to the 
number of operations, is likely due to the lack of scheduled commercial service to SWD. This 
indicates enplanements are most likely not recorded in the T-100 database, which could 
account for the low number. 

3.2.4 National Plan of Integrated Airport Systems (NPIAS) 
The NPIAS presents a �ive-year forecast of enplaned passengers and based aircraft. The 
current NPIAS forecast for Seward (for the years 2013-2017, using 2011 as the base year) 
is presented in Table 5. 

Table 5 - NPIAS Forecast Year 2017 

Enplanements 8 

Based Aircraft 25 

3.3 Operations 
The FAA requires master plan forecasts to incorporate the number of aircraft operations 
for various categories of aircraft. Passenger enplanement, cargo, mail, and freight data are 
also recommended. The governing Advisory Circular (AC) speci�ies that population, 
employment rates, and socio-economic factors be included, as any of these can also affect 
the forecast. 

Historical air traf�ic data for Seward were collected from FAA’s Airport Master Record 
Form 5010, the FAA TAF, the NPIAS, the USDOT Bureau of Transportation Statistics, the 
AASP, and the 2008 Airport Master Plan. Data also came from interviews with airport 
users, potential airport users, medevac providers, and Seward-based industry. Air traf�ic 
operations at Seward Airport are not recorded on site because there is no air traf�ic control 
tower. Because of this, GA activity is likely underreported. Also, local residents have 
reported that after the recent airport �looding events, aviation activity has slowed. The 
magnitude of this would be dif�icult to de�ine given the airport is not towered, and there 
are no reporting requirements. Aviation activity at Seward is predominantly unscheduled 
GA and air taxi �lights, with consistent medevac and occasional military use. 

There are two primary sources of aircraft operations for Seward Airport: the FAA’s 
Form 5010, Airport Master Record, and the FAA TAF. These data are presented in the table 
below. The FAA TAF for SWD dating back to 1980 has not changed (see Appendix A). The 
list has reported 10,510 operations for each year, broken down as shown in Table 6. 
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Table 6 - Aircraft Operations 
Source Air Carrier Air Taxi GA Local GA 

Itinerant 
Military 

Form 5010 0 4,500 2,000 4,000 10 
TAF 0 4,500 2,000 4,000 10 

 

3.3.1 Passengers 
Passenger traf�ic at Seward Airport (SWD) has remained low over the past decade. The T-
100 database shows fewer than 30 passengers per year since 2004 (see Table 7 – Historic 
SWD Commuter Passenger Enplanements, 1990-2013). 

It should be noted that scheduled passenger service was discontinued in 2002. 
Table 7 – Historic SWD Commuter Passenger Enplanements, 1990-2013  

Year Passengers Year Passengers 
1990 2218 2002 15 
1991 598 2003 0 
1992 1073 2004 20 
1993 127 2005 1 
1994 1073 2006 7 
1995 587 2007 26 
1996 846 2008 22 
1997 1373 2009 18 
1998 1331 2010 9 
1999 583 2011 22 
2000 512 2012 8 
2001 338 2013 0 

3.3.2 Freight and Mail 
The USDOT T-100 data show no history of freight or mail passing through SWD. Mail and 
cargo are most frequently transported via highway or rail. With the proposed expansion of 
the shipyard by Vigor Alaska, air cargo may increase in the future. See the Economic 
Activity discussion below. 

3.3.3 Based Aircraft 
The FAA Airport Master Record Form 5010 lists 25 single-engine aircraft based at SWD. 
This number concurs with previous forecasting efforts and interviews with airport users. 

3.4 Current Aircraft Fleet Mix 
Table 8 - Current (2013) Fleet Mix Using Seward Airport lists the types and Aircraft Design 
Group (ADG) of aircraft that landed at SWD at least once during the period from 2007 
through 2013. 
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Table 8 - Current (2013) Fleet Mix Using Seward Airport 
Operator Aircraft ADG Use 

LifeMed A-Star helicopter 
King Air 200 

N/A 
II Medevac 

LifeFlight King Air 200 II Medevac 
Guardian King Air 200 II Medevac 
Scenic Mountain Air Cessna 172 I Flight seeing/air taxi 
Seward Air Super Cub PA-18 I Personal 

Private Cessna 172 
Super Cub PA-18 

I 
I Personal 

Private Cessna 170 I Personal 
Grant Aviation B200 II Air Taxi/Charter 

Homer Air Cessna C206/207/209/210 
Stationair I Air Taxi/Charter 

Smokey Bay Air Cessna C206/207/209/210 
Stationair I Air Taxi/Charter 

Iliamna Air Taxi Pilatus PC-12 II Air Taxi/Charter 
Island Air Service Cherokee 6 I Air Taxi/Charter 
Alaska Central Express Beech 1900 II Air Taxi/Charter 
Era Aviation Beech 1900 II Air Taxi/Charter 
Frontier Flying Service Beech 1900 II Air Taxi/Charter 
Warbelow Cessna 172 I Air Taxi/Charter 
Wright Air Service Cessna 208 Caravan II Air Taxi/Charter 

 

US DOT T-100 data were acquired and reviewed (see Appendix A). No �lights for Seward 
were listed in the 2013 data. This is potentially due to recurrent runway �looding, and 
subsequent weight restrictions of 12,500 lbs, that was placed on the main runway. 

The Kenai Peninsula Aviation Superintendent provided a list of large aircraft, either 
meeting or exceeding the weight restrictions, which requested permission to land at 
Seward in 2013. 

 Lear 35 (ADG C-I): 11 requests 
 King Air 200 (ADG B-II): 16 requests 
 Gulfstream 5 (ADG C-III): 4 requests 
 DC-6 (ADG B-III): As needed 

The King Air 200 maximum landing and takeoff weight is 12,500 lbs., so this aircraft was 
unaffected by the weight restrictions. 

In addition to the above �leet mix, the U.S. Coast Guard has historically used SWD for search 
and rescue activities, and also for pilot training for short �ield landings with the C-130 (an 
ADG IV aircraft). Helicopters used include the H-60 and H-65. 

3.5 Socioeconomic Activity 

An analysis of socioeconomic activity is usually helpful in developing a forecast of aviation 
demand. Projected increases in population or economic activity can lead to increased use of 
an airport. 
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The following section highlights major factors anticipated to contribute to socioeconomic 
growth in Seward. These include: 

 Population forecasts 
 Possible relocation of Coastal Villages Region Fund (CVRF) Community Development 

Quota (CDQ) Fleet to Seward 
 Use of Seward as the homeport for R/V Sikuliaq, a marine research vessel 
 Vigor Alaska’s purchase and planned expansion of Seward Drydock 
 Tourism 

3.5.1 Population 
The population of Seward has grown steadily over the past 14 years to a current 
population of 2,754 (see Figure 1). The compound annual growth rate over this time period 
is 1.23%. This is higher than the Alaska Department of Labor and Workforce 
Development’s projected growth rate of 0.5% for the Kenai Peninsula Borough as a whole 
(Alaska Department of Labor and Workforce Development, 2014). 

 
Figure 1 - Historic Seward Population, 2000-2013 

 

3.5.2 Coastal Villages Region Fund CDQ Fleet 
The CVRF represents 20 western Alaska communities in the CDQ �ishery. The CDQ’s 
purpose is to: 

 Provide eligible western Alaska villages with the opportunity to participate and invest 
in �isheries in the Bering Sea and Aleutian Islands Management Area 

 Support economic development in western Alaska 
 Alleviate poverty and provide economic and social bene�its for residents of western 

Alaska 
 Achieve sustainable and diversi�ied local economies in western Alaska 
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The City of Seward has been actively trying to homeport the CDQ �leet in Seward rather 
than in Seattle. The CVRF has partnered with Seward to develop the Seward Marine 
Industrial Center (SMIC) support facilities. The SMIC will increase the available moorage, 
warehousing space, and upland areas to accommodate the CDQ �leet. 

If the CVRF decides to homeport in Seward, the airport could see increased activity during 
spring deployment of the CDQ �leet when crews return to Seward. Based on the number of 
ships in the CDQ �leet, the number of potential crew members, and an assumed percentage 
of commuters that might �ly into/out of Seward, this could result in an increase of 
approximately 500 enplanements twice a year. 

3.5.3 R/V Sikuliaq 
The City of Seward reported that the 
SMIC is the homeport for the 260-foot 
R/V Sikuliaq. This Alaska Region 
Research Vessel, commissioned in 
March 2014, is one of the most 
advanced university research vessels 
in the world. The Sikuliaq is owned by 
the National Science Foundation 
(NSF) and operated by the University 
of Alaska Fairbanks (UAF) as a part of 
the University-National 
Oceanographic Laboratory System’s 

academic research fleet. The Sikuliaq is the first vessel in the U.S. academic research fleet 
capable of breaking ice up to 2.5 feet thick, making it uniquely equipped for polar and sub-
polar research. 

According to the City of Seward, an increase in aircraft operations between Anchorage and 
Seward could occur to equip, supply, and man this vessel for its voyages. 

3.5.4 Vigor Alaska 
In early 2014, Vigor Alaska announced the purchase of Seward Ship’s Drydock. According 
to the press release, “the purchase will bring the strength of Vigor’s physical, �inancial and 
human capital to bear on the yard, which will empower the yard to land more projects and 
larger-scale projects, translating to more work and sustainable employment for Alaska 
residents. In addition, Vigor will leverage its existing strong public/private partnerships in 
Alaska to maximize opportunities for the Seward yard.” See Appendix A for the full article. 

Vigor Alaska has provided a letter of support for airport rehabilitation and improvements, 
stating that “Shipyards rely on timely and affordable transportation and logistics to be 
competitive in today’s economics.” Further, the letter says that Vigor’s operations depend 
on specialized production personnel who travel between their six other shipyards, as well 
as an array of support contractors, vendor technicians, and inspectors. Time is money. 
Vigor indicates the �ive-hour round-trip drive from Anchorage is problematic and poses 
dangerous winter driving conditions as well as closures due to avalanche. (See Appendix A 
for copy of the Vigor letter of support, dated January 2015). 
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It is conceivable that this industry buildup would increase demand for more frequent 
chartered air service, or even scheduled service between Seward and Anchorage. The 
aircraft type that may be chartered would depend upon whether the charter was to be 
cargo or passengers, and the number of passengers. 

3.5.5 Tourism 
Tourism is a major component of Seward’s economy. Cruise ships, the railroad, and personal 
vehicles all bring tourists to the community. Attractions include Kenai Fjords National Park, 
the Alaska Sealife Center, the Mount Marathon Race, and Exit Glacier. Tourist activities 
include flightseeing, sportfishing, hiking, wildlife cruises, and sled dog demonstrations. 

Seven main cruise lines served Seward in 2015: Holland America, Norwegian, Silver Sea, 
Celebrity, Regent, Crystal, and Royal Caribbean. Cruise ships in port can nearly double the 
population of the community. Many cruisers embark or disembark in Seward, with 
connections to/from Anchorage, Denali, and Fairbanks via buses or the Alaska Railroad. The 
number of scheduled dockings is up from 53 in 2014 to 63 in 2015, with an increase in 
passenger capacity from 67,912 to 91,230. The 34% increase in passengers appears to come 
not only from the 10 additional dockings, but also through a shift toward larger ships. 

Flightseeing activities generally consist of small �ixed-wing aircraft tours of the 
surrounding mountains, glaciers, and ocean. Typical aircraft are Cessna 172 or similar. The 
increase in passengers could cause an increase in the number of tourism-related �lights. 

3.5.6 Alaska Railroad (ARRC) Facility Improvements 
The ARRC is planning a substantial investment and improvements in the port and rail 
facilities adjacent to the airport. During project coordination meetings, ARRC staff indicated 
that if the airport had regularly scheduled flights, ARRC would prefer to have its crews and 
management teams that occasionally commute to/from Seward fly versus traveling by rail or 
highway. Travel time and safety were the primary reasons cited. The specific number of 
enplanements this would add is undetermined. 

3.5.7 Gas Line Construction 
Seward experienced significant activity during the construction of the Trans-Alaska Pipeline 
in the 1970s. Most of the pipe was shipped through the port of Seward. During a project co-
ordination meeting, ARRC staff predicted that if a new gas pipeline were constructed through 
Alaska, activity through the combined port/rail terminal would likely increase. This would 
also likely increase activity at the Seward Airport. This construction impact would be 
transitory. Short-term effects such as this normally do not drive long-term investment in 
airport facilities, especially if other (albeit less efficient) modes of transportation can meet 
the demand. 

3.5.8 Other Oil & Gas Related Activity 
Seward’s ice-free deep sea port and shipyard capabilities, combined with gas and oil 
exploration and potential development in the Outer Continental Shelf, make Seward a 
desirable port for use by oil companies such as Shell to maintain and store marine 
vessels. Like Vigor Alaska and the ARRC, Shell Oil has indicated air travel demand could 
increase with its presence. “An upgrade to the existing airport would permit Shell to 
factor charter air transportation of material and personnel more aggressively than in the 



Seward Airport Improvements June 2017 
 Scoping Report FINAL 

PDC Engineers Page 15 

past to support our current operations while introducing a strong planning factor for 
future operations.” (See Appendix A for Shell Oil letter of support.) 

3.5.9 Medevac 
The term "medevac" is an abbreviation for “medical evacuation.” This and other terms 
referring to a type of medical emergency response (e.g., “helicopter emergency medical 
service” and “air ambulance”) are used interchangeably in the United States. The value of 
air access to remote locations, or in the event of an emergency, is not generally recognized 
until it occurs. It is dif�icult to place an economic value on such capabilities. Often, the 
primary means of reaching a community immediately after a major act of nature such as a 
�lood, earthquake, wild�ire, or landslide is via air transport. 

Both �ixed wing aircraft and rotary wing aircraft (helicopters) are used in medical 
emergency response situations. Patients are �lown by �ixed wing aircraft for many different 
reasons ranging from the transfer of stable patients to critical medical operations. The �ixed 
wing environment differs from the rotary wing environment primarily because �ixed wing 
aircraft travel farther, faster, and higher. The �ixed wing aircraft is primarily a long-distance 
facility-to-facility transport and includes a range of multi-engine turboprop and small jet 
aircraft specially equipped and staffed to respond to patient needs while en route. Rotary 
wing service is typically engaged for moving a patient from an accident or incident scene to 
a trauma center, and for air transport of stable patients; helicopters are also suitably 
staffed and equipped for these missions. 

Not all medevac transport is associated with an emergency situation. Many medevacs involve 
medically appropriate hospital-to-hospital transports on a scheduled basis. Medevac service 
providers are actively engaged in both emergency response and critical care transport. 

Air transportation of patients between Seward and Anchorage is fairly common. Although 
Seward is connected to Anchorage via the highway system, the local volunteer ambulance 
service does not have enough staff to transport patients to Anchorage. Therefore, �ixed-
wing aircraft and helicopters are typically used for medevac transport. If air medevacs 
cannot operate due to weather conditions, a ground ambulance will be dispatched from 
Anchorage. 

Three medevac operators currently provide service to Seward: LifeFlight, LifeMed, and 
Guardian. LifeMed and Guardian are the most common medevac operators at SWD, with 
approximately 300 annual operations combined (see Table 9 – Medevac Operations at SWD). 

Table 9 - Medevac Operations at SWD 
Medevac 
Operator Aircraft 

Estimated Annual 
Operations 

LifeMed King Air 2001 60 
LifeMed A-Star Helicopter 140 
Guardian King Air 200 100 
LifeFlight King Air 200 40 

1 The King Air 200 is a fixed-wing aircraft. 
 

LifeMed and Guardian also utilize Lear Jets for medevacs. Since those aircraft require 
5,000 feet of runway length, they are not used at SWD. Discussions with medevac operators 
indicated that Lear Jets based in Anchorage would be utilized for approximately half of the 
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medevacs if the SWD runway were longer and the instrument approach capabilities were 
better. 

3.5.10 Commuter Travel 
Seward has not had scheduled air service since 2002. Recent contact with Alaska Airlines 
and RAVN Alaska, the two air operators most likely to offer commuter service, indicate they 
have no plans (within the foreseeable future) to offer scheduled service. When asked what 
would trigger the addition of SWD to their schedule, RAVN replied an increase in demand 
and a better approach to ensure they could offer reliable service. 

RAVN does provide charter service to SWD, generally in support of the cruise ship industry. 
Also, RAVN provides scheduled service to Homer and Kenai Airports. A brief analysis was 
conducted to compare and contrast Seward with Homer and Kenai to evaluate potential for 
future air service to SWD. 

Table 10 – Comparison with Homer and Kenai 
Community Airport Population Distance/Drive Time Commercial Flights 
Seward (+ Moose Pass) SWD  5,775 127 miles/2.5 hours 0 
Kenai (+ surrounding 
contributing communities) ENA 33,489 157 miles/3.25 hours 10 daily 

Homer (+ surrounding area) HOM  8,408 224 miles/4.5 hours 5 daily 
 

Homer and Kenai have better instrument approach capabilities than Seward. Homer has six 
published approaches, with as low as one mile visibility and minimum descent altitude of 
437 feet (389-foot height above touchdown). Kenai has six published approaches, with as 
low as one-half mile visibility and minimum descent altitude of 298 feet (200-foot height 
above touchdown). Seward has a single circling approach for aircraft approach categories A 
and B only, with as low as 1-1/4 mile visibility and minimum descent altitude of 2,660 feet 
(2,638-foot height above touchdown). 

The anticipated economic growth in Seward improves the probability of an air carrier 
increasing service to Seward. Improved approach procedures with lower minimums would 
also increase the likelihood of scheduled air service. Conversations with FAA Flight 
Standards representatives indicate an improved public approach would be dif�icult, if not 
impossible, to design in Seward. However, an improved special (private) approach designed 
for an individual carrier or for specially quali�ied aircrew and equipment may be possible. 
Such private approach procedures are expensive to design, so an air carrier or other 
sponsor would likely only pursue a private approach procedure if they felt reasonably 
assured that the cost would be outweighed by pro�it or bene�it. 

If a private approach was developed and the demand for air transportation increases 
sufficiently, carriers would most likely use charter aircraft to serve Seward again.  
(Scheduled air service was discontinued in 2002 due to a lack of demand.) . Demand may 
increase over the next 20 years to make scheduled service with the larger commuter 
aircraft that currently fly into Kenai and Homer a feasible option, at least seasonally. 
Kenai is presently served on a regular basis by the Beech 1900 (B-II) and Dash 8 (C-III) 
aircraft, and Homer is served by the Beech 1900. 
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3.5.11 Emergency Preparedness 
A larger runway could support emergency preparedness. The airport can provide essential 
access during emergency or disaster situations when other transportation corridors (rail, 
harbor, and highway) are unavailable. Reportedly, during the 1964 earthquake, the airport 
was minimally damaged but remained the only connection with the rest of Alaska for an 
extended time because the railroad, the Seward Highway, and the port facilities were 
completely destroyed2. 

The U.S. Coast Guard (USCG) has landed C-130s at Seward in the past and would continue 
to use this aircraft at Seward if the pavement strength allowed it to land. The C-130 is an 
ADG IV aircraft used for support of search and rescue and for medical evacuation of mass 
casualties. The C-130 is not forecast to meet the threshold of regular use (500 annual 
operations), nor can the FAA fund airport improvements for military aircraft.   However, 
the H-60 helicopters could also be used for mass casualty response. (See Appendix A for e-
mail, 8/14/2014, LT Robert Hornick, C-130 Assistant Operations Of�icer.) 

3.6 Design Aircraft and Future Aircraft Usage 
The most demanding aircraft (largest wingspan and longest required runway length) 
currently using the airport regularly is the King Air 200, which is used for medical 
evacuations. While the annual operations of the medevac aircraft alone do not meet the 
FAA threshold of 500, the King Air 200 is part of the family of B-II aircraft serving 
Seward. Other ADG II aircraft operating in Seward are the air taxi and charter aircraft 
listed in the fleet mix (Table 8). 

Air taxi, charter, and medevac operations can be expected to increase as the population 
increases. The population of Seward has historically grown at 1.23%. The population of 
the entire Kenai Peninsula Borough is forecast to grow at 0.5% annually. Seward has the 
potential to grow at a faster rate if the economic factors previously discussed begin to 
materialize (Vigor Alaska, tourism, Seward Marine Center, CDQ fleet, ARRC, and offshoots 
of gas and oil activities). Following consultation with the Seward Working Group, a group 
of local stakeholders advising the project team, it was decided that a 1.23% growth rate 
would be used, but that a higher growth scenario using 2% is conceivable. Table 11- 
Forecast Operations at SWD at 1.23% growth/2.0% growth shows both growth rates. 

3.7 Forecasted Operations 
With a 1.23% or 2.0% annual growth rate, SWD will see modest growth in aircraft 
operations (Table 11 presents forecasts with both growth rates), with general aviation 
continuing to be the dominant type of operation. 

                                                        

 

 
2 Barber, Skip. Seward Airport Master Plan, Phase II, Hydrology Report. Seward. July 25, 2006) 
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Table 11 - Forecast Operations at SWD at 1.23% growth/2.0% growth 

Operations Base Year 
2013 +5 Years +10 Years +15 Years 

Local GA 2,000 2,127 / 2,208 2,260 / 2,438 2,402 / 2,693 
Itinerant GA 4,000 4,252 / 4,417 4,520 / 4,877 4,805 / 5,387 
Medevac 200 213 / 220 228 / 2,43 243 / 268 
Air Taxi/Charter 4,500 4,783 / 4,969 5,085 / 5,485 5,406 / 6,056 

 

The base year data used in this forecast are consistent with the TAF. The TAF shows no 
change in aircraft operations at SWD throughout the planning period, however, this will 
likely not be the case. Table 12 summarizes the differences between the 1.23% growth 
forecast and the TAF. 

Table 12 - Forecast - TAF Comparison 
 2018 2023 2028 

Forecast TAF Difference Forecast TAF Difference Forecast TAF Difference 
Local 
GA 2,127 2,000 127 2,260 2,000 260 2,402 2,000 402 

Itinerant 
GA 4,252 4,000 252 4,520 4,000 520 4,805 4,000 805 

Air Taxi/ 
Charter 4,783 4,500 283 5,085 4,500 585 5,406 4,500 906 

 

4 FACILITY REQUIREMENTS 
The facility requirements depend on the critical design aircraft or group of aircraft. With 
the increasing economic activity and population in Seward, the �leet mix providing the air 
taxi and charter operations will likely include a greater percentage of the larger B-II 
aircraft. There is a good probability that over 500 operations of the B-II family of aircraft 
will result from the increasing activity and changes in the �leet mix. The Seward Airport 
facilities should meet the B-II facility standards. This would be consistent with the 2008 
Airport Master Plan and the approved Airport Layout Plan, which provides for an airport 
meeting the requirements for a B-II facility. A minimum runway length of 3,300 feet 
(consistent with a Community Class Airport such as Seward) to serve the existing based 
aircraft and medevac operations is recommended. Also recommended is the inclusion of a 
long-term plan to accommodate a runway length of up to 4,000 feet to support commuter 
aircraft such as the Beech 1900 and/or the Dash 8, should demand increase suf�iciently. In 
the short term, these aircraft will be able to operate on a 3,300-foot runway, with reduced 
loading. 

4.1 Aircraft Use at Seward 
The based aircraft at Seward are similar in design characteristics and could be served by an 
airport designed to the standards for ADG I, Approach Category A, with a runway length of 
3,300 feet or less for smaller (under 12,500 lb.) aircraft. In addition, the Alaska Aviation 
Preconstruction Manual identi�ies a minimum runway length of 3,300 feet for community 
class airports such as SWD. This is the minimum runway length under consideration. 
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According to local medevac operators, Seward routinely experiences about 200 annual 
�ixed wing medevac aircraft operations (Table 9 - Medevac Operations at SWD). By 
selecting the King Air 200 as the critical design aircraft, the airport design standards 
increase to ADG II. US DOT T-100 statistics indicated other ADG II aircraft using Seward 
Airport in the past 5 years include the Beech 1900, Cessna 208 Caravan, and Pilatus PC-12. 

Pilots and local of�icials expressed the desire for a runway that can accommodate small 
charter jets for tourism, emergency preparedness and search and rescue aircraft such as 
the Coast Guard C-130, and potential scheduled air service. FAA does not fund public 
airports to support military or other federal agency operations or aircraft. The Coast Guard 
needs to provide funding if this activity drives airport improvements. 

Anecdotal information indicates that up to 20 small charter jets per year have landed at 
Seward in the past. A 4,000-foot runway could support this occasional demand, if the 
aircraft is not fully loaded (see Appendix A for runway length information provided by 
NetJet). Beyond the current project planning horizon, further lengthening and widening of 
the facility could be considered. 

4.2 Wind Coverage 
Wind conditions affect aircraft in varying degrees. Generally, the smaller the aircraft the 
more it is affected by wind, particularly crosswinds. The FAA provides the following 
guidance on maximum crosswind components for small to medium-sized aircraft. 

Table 13 – Allowable Crosswind Components by Aircraft Design Group 

Aircraft Design Group 
Allowable 

Crosswind Component 
ADG I (Cessna 170, 185, 206) 10.5 knots 
ADG II (King Air200, 1900; 
Cessna 208, Grand Caravan) 13 knots 

ADG-III (DC-6, Dash 8, 737) 16 knots 
 

Wind coverage is the percentage of time crosswind components are below an unacceptable 
velocity. A runway oriented to provide the greatest wind coverage with the minimum 
crosswind components is preferred. The desirable wind coverage for an airport is 95%. A 
second (crosswind) runway is recommended when the primary runway orientation 
provides less than 95% wind coverage. 

Based on the current wind data available for Seward, a single runway oriented between 156 
and 204 degrees north azimuth provides 95% or greater wind coverage (for ADG I aircraft). 

 Runway 16/34 is oriented at 183 degrees, providing 98.6% wind coverage for ADG I 
aircraft, and 99.5% coverage for ADG II aircraft. 

 Runway 13/31 is oriented at 146 degrees, providing 91.1% coverage for ADG I aircraft 
and 96.0% coverage for ADG II aircraft. 
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4.3 Air�ield Requirements 

4.3.1 Runways 
Given the modest number of operations and slight growth anticipated in Seward, a greater 
growth factor in the forecast of operations would not show an increase great enough to 
warrant substantial changes in the facility requirements. 

A single runway can handle between 62,000 and 131,000 operations annually. This is 
based on VFR conditions, calculations with taxiway at midpoint, and the airport open for 
operation 8 to 12 hours per day for 5 to 7 days per week.  The Seward Airport experiences 
10,700 operations currently, signi�icantly less than 62,000.  Projected operations are 
14,404 in 15 years with a 2% growth forecast, also signi�icantly less than 62,000.  Thus 
operations can be accommodated by a single runway.   Parallel taxiway systems to help 
improve runway capacity and minimize user delays are typically not warranted until 
annual operations approach 20,000. In 2015 the forecast indicated 10,178 operations for 
Seward Airport. 

Facility requirements are listed in the table below for three potential groups and compared 
with the larger of the two existing runways. 

Table 14 – Runway Dimensional Standards for Various Scenarios 

Feature 

Current 
Based 

Aircraft 
Group 

Current 
Demand 

& Medevac 
(King Air 200) 

Recommended 
for Near-Term 
Development 

Growth Scenario & 
Emergency 

Preparedness 
(Beech 1900) 

Consider for 
Long-Term 

Development 

Existing  
RW 13-31  

Approach Category A B B B 
ADG I II II II 

Runway Length 3,300' (Note 1) 3,300' (Note 1) 4,000'/4,700' 
(Note 2) 4,249' 

Runway Width 60' 75' 75'  100' 
Visibility Minimums 1 mile 1 mile 1 mile 1 mile 
Crosswind Component 10.5 knots 13 knots 16 knots 13 knots 
Runway Safety Area 120' x 3,780' 150' x 3,900' 150' x 5,300' 150’ x 4,749' 
Object Free Area 400' x 3,780' 500' x 3,900' 500' x 5,300' 500' x 4,749' 

RPZ 1,000' x 500' 
x 700' 

1,000' x 500' 
x 700' 

1,700' x 500' 
x 1,010' 

1,000' x 500' 
x 700' 

Part 77 
Primary Surface 500' x 3,700' 500' x 3,700' 500' x 5,100' 500' x 4,649' 

Part 77 
Approach Slope  20:1 (Visual) 20:1 (Visual) 

(Note 3) 
20:1 (Visual) 

(Note 3) 20:1 (Visual) 

Table 14 Notes: 
1. Minimum runway length for community airports per Alaska Aviation Preconstruction Manual exceeds 

FAA AC 150/5325-4B (2,750 feet for 95% of �leet or 3,250 feet for 100% of �leet) and King Air 200 
published takeoff and landing distances. 

2. The 4,700-foot runway length is based on FAA AC 150/5325-4B for aircraft over 12,500 lbs. but less than 
60,000 lbs. (75% of �leet at 60% useful load). The FAA is circulating a Draft AC 150/5325-4C, which 
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recommends using manufacturer’s airport planning manuals for all large airplanes (over 12,500 lbs.). 
The Beech 1900D speci�ication and performance sheet lists a takeoff length of 3,737 feet. Discussions 
with the primary air carrier in Alaska using this aircraft indicated a need for a 4,000-foot runway to 
accommodate it. A 4,000-foot runway option is being considered, which would accommodate the Beech 
1900 and other large aircraft such as the Dash 8 and Sherpa. 

3. By de�inition, a non-precision instrument (NPI) approach runway means a straight-in approach is 
planned or has been approved (Part 77.2). SWD’s approach is currently a circling approach (RNAV 
[GPS]-A). Review of the FAA �light standards and local topography indicates a straight-in approach is not 
viable at Seward due to the mountainous terrain on all sides. 

4.3.2 Taxiways / Taxilanes 
Taxiways should be upgraded to meet the current standards. Major changes to taxiway 
standards have been made in the revisions to AC 150/5300-13 and AC 150/5300-13A since 
the design of the current airport. The critical aircraft (the wheelbase and distance between 
the cockpit and main gear of the design aircraft) as well as the airplane design group, 
determine the taxiway geometry.  Current guidance indicates the taxiway intersections 
with runways should avoid the middle one third of the runway length. ¶401.b(5)(d) de�ines 
as a “high energy” intersection that should be avoided. “By limiting runway crossings to the 
outer thirds of the runway, the portion of the runway where a pilot can least maneuver to 
avoid a collision is kept clear.” Taxiways A and D currently con�lict with this guidance and 
will be resolved during design. 

Further, taxiways providing direct access from the aircraft parking areas to a runway 
should be avoided (¶401.b(5)(g) and ¶503.). Taxiways C, D, E, and F currently con�lict with 
this guidance. Future layouts should consider correcting this de�iciency. 

The key dimensional standards that need to be considered in developing the layout of 
facility improvements are listed in the table below. 

Table 15 – Taxiway and Taxilane Design Dimensions Based on Aircraft Design Group 
(per AC 150/5300-13A; Table 4-1) 

Feature Near Term & Ultimate – B-II 
(King Air 200 & Beech 1900) Existing 

Runway to Taxilane Separation 240' 184' 
(Note 1) 

Taxiway Safety Area 79' 79' 
Taxiway OFA 131' 131' 
Taxilane OFA 115' 131' 
Taxilane Centerline to Fixed or Movable Object 57.5'  
Taxilane Wing Tip Clearance 18'  
Table 15 Note 1. Separation distance shown on 2008 ALP between Runway 16/34 CL and GA apron 
taxilane (A-I small requires 150 feet). 

To meet the dimensional standards above and preserve the existing BRL and GA apron size, 
a runway parallel to the apron (Runway 16/35) would need to have a runway-to-BRL 
separation of 394.5 feet; the existing Runway 16/35 is separated from the BRL by only 
300 feet. Additional separation may be needed to provide acceptable taxiway grades if the 
runway is raised and to correct the layout de�iciency of taxiways that provide direct access 
from the runway to aircraft parking areas. 
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4.4 Navigational Aids and Air�ield Lighting 
One set of VASI lights is installed on Runway 31. The previous master plan indicated the 
VASI should be replaced with PAPIs on both ends of all runways. This is not feasible at 
Seward, because of the terrain on the north end of the airport. Only the south end of each 
runway (Runway 31 and Runway 34) can achieve the PAPI Obstacle Clearance Surface, 
which extends 4 miles out from the end of the runway. 

The air�ield lighting system is old and should be upgraded and expanded to include 
taxiways and all runways. 

During any paving project, the runway and taxiway markings should be replaced with 
markings that meet current guidance. Seward Airport runways will continue to be marked 
as visual runways. SWD currently has a published GPS approach for Category A and B 
aircraft, but it is rarely used because of the high minimum descent altitude (2,660 feet). 
This published approach is not a straight-in approach, so the runway is not considered an 
NPI runway. There are no instrument approaches for Category C and D aircraft. 

Lower minimums would make the airport more reliable and would weigh into the 
consideration for a commuter air taxi service to start scheduled service into Seward. 
Discussions with the FAA about lowering the minimums, however, did not result in 
optimism that this would occur. The surrounding terrain is an onerous constraint to 
improving the approaches in/out of Seward. (See phone log, Appendix A, conversation 
dated 2/6/2015 with Kyle Christianson of FAA.) 

4.5 Other Facility Requirements 
A new sand storage building is needed; the existing building is in poor condition. 

The airport access road, Seward Highway, and the Alaska Railroad are all within the RPZ of 
Runway 13. A small portion of the RPZ of Runway 16 overlaps the access road. Although 
prior to FAA’s Interim Guidance on Land Uses within a Runway Protection Zone 
(9/27/2012) these transportation uses were acceptable, they are not encouraged. 
Additionally, due to their proximity to the end of Runway 13, these transportation features 
create an obstruction to that approach. Correction of these non-standard conditions should 
be considered to the extent practicable. 

5 ALTERNATIVES 

5.1 Initial Alternative Development 
Development of design alternatives requires an understanding of existing conditions and 
considerations that could impact the reasonableness of any alternatives. Information 
gained from site visits, data collection, public involvement, and coordination with airport 
stakeholders, combined with the facility requirements listed above, in�luenced the 
identi�ication and development of alternatives for the Seward airport. 

5.1.1 Considerations and Constraints in Developing Alternatives 
 Surrounding topography that limited the practicality of airport relocation (see map, 

right) 
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 The need to consider different runway lengths to provide various potential levels of 
service to the community 

 The Federal Emergency Management Agency (FEMA) de�ined �loodway, �loodplain, and 
coastal �lood zone (VE) designations, which affect layout and build elevations for the 
facilities 

 Adjacent built features (such as the railroad, roads, etc., at the northern end of the 
airport) that could cause substantial cost or be impractical to relocate 

 Adjacent privately owned property 
 Wind coverage (determining whether a single runway could provide 95% coverage) 
 Proximity of the port facilities of the Alaska Railroad Corporation (ARRC) and ARRC’s 

future plans 
 DOT&PF’s decision not to dredge or reroute the channel due to the maintenance cost of 

continued dredging, the unpredictability of the long-term changes this could cause, and 
the potential for unforeseen impacts to owners of adjacent property (such as properties 
across the channel) 

Other considerations such as cost, function, and environmental impacts of the various 
alternatives were used as evaluation criteria for comparing the alternatives against each 
other and the no-build alternative. 

5.1.2 Initial Alternatives 
Development of the alternatives began with �ive concepts initially developed for 
preliminary discussion at the 2015 November SWG meeting. These alternatives evolved as 
additional information was discovered, analysis was completed, or direction provided. The 
process of re�ining the original �ive concepts resulted in the eight alternatives presented in 
Table 16 below. 

Table 16 - Initial Alternatives 

Alt Main Runway Disposition Crosswind (CW) Runway 
Disposition 

Hydraulic Analysis 

1.1 

Raise the existing main 
runway (maintain existing 
length) - protect from 
overtopping and protect 
from erosion 

Raise north end to match into 
raised main runway 

Use Q100 with 2-foot freeboard on 
main runway. This option is within 
the Regulatory Floodway; consider 
impacts to properties due to 
potential for large WSEL increase. 

1.2 

Allow overtopping of main 
runway, but protect from 
erosion and allow reuse 
shortly after �lood event ends 

Depending upon the hydraulic 
analysis, improvements may be 
needed 

Use Q100 with 2-foot freeboard on 
CW runway. Depending upon the 
design storm, CW runway may need 
a grade raise and/or erosion 
protection. 

    

2.1 Allow breach 

Offset CW runway from apron to 
allow Design Group II; shift 
threshold south to avoid road 
and rail; widen to 75' (150' 
Runway Safety Area (RSA) and 
lengthen to 3,300' (3,900' RSA) 

Use Q100 with 2-foot freeboard on 
CW runway. Raise CW runway 
elevation; provide erosion 
protection; provide protection for 
the portion in the VE zone. 
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Alt Main Runway Disposition Crosswind (CW) Runway 
Disposition 

Hydraulic Analysis 

2.1a 
Protect from breach but do 
not raise the embankment 
height 

Same as above; maybe less 
erosion protection 

Use Q100 with 2-foot freeboard on 
CW runway. More erosion 
protection required to protect both 
embankments. 

2.2 Allow breach 

Offset CW runway from apron to 
allow Design Group II; shift 
threshold north to avoid VE 
zone impacts; widen to 75' 
(150' RSA) and lengthen to 
3300' (3900' RSA);  

Use Q100 with 2-foot freeboard on 
CW runway. Raise CW runway 
elevation; provide erosion 
protection. 

2.2a 
Armor to protect from 
breach but do not raise the 
embankment height 

Same as above; maybe less 
erosion protection 

Use Q100 with 2-foot freeboard on 
CW runway. More erosion 
protection required to protect both 
embankments. 

    

3.0 Allow breach 

Offset CW runway from apron to 
allow Design Group II; shift 
alignment to avoid ARRC on 
south end, shift north to reduce 
impact in VE zone; widen to 75' 
(150' RSA) and lengthen to 
4,000' (4,600' RSA) 

Use Q100 with 2-foot freeboard on 
CW runway. Raise CW runway 
elevation; provide erosion 
protection; provide protection for 
the portion in the VE zone. 

    

4.0 Allow breach 
Same alignment and north 
threshold point as Alt 3.0; 
lengthen to 4,700' (5,300' RSA) 

Use Q100 with 2-foot freeboard on 
CW runway. Raise CW runway 
elevation; provide erosion 
protection; provide protection for 
the portion in the VE zone. 

 

5.1.3 Initial Alternatives Analysis 
Once the layouts were de�ined, the next step was to determine the appropriate hydrological 
parameters, such as �lood frequency and freeboard (a measure of the relative height of the 
�lood line), to use to set the surface elevations of the runways. To establish these 
parameters, hydrologists from Hydraulic Mapping and Modeling (HMM), and DOT&PF 
drafted a series of technical memoranda and other coordination documents (see 
Appendix B) that were then discussed among the consultant team and DOT&PF. These 
actions culminated in the decision to use the 100-year (Q100) �lood frequency, and a 
freeboard of 2 feet. This decision agrees with Federal guidance. 

Another consideration identi�ied during discussion of the hydrological parameters was the 
closure of Runway 13/31. If Runway 13/31 were closed, the embankment could be either 
(a) armored to serve as a dike to help prevent lateral migration of the main channel, and 
therefore protect an improved and expanded Runway 16/34, or (b) it could be left as is, 
allowing future �lood waters to breach it. In either case, Runway 16/34 would need to be 
armored, because the closed runway would not be raised to prevent �looding. 
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5.1.4 Dropping of Alternative 1.2 from Further Evaluation 
Alternative 1.2 would reconstruct Runway 13/31 without raising the runway elevation. As 
compared to Alternative 1.1, this solution would reduce potential impacts to the mapped 
floodway, but at the cost of allowing the runway to be flooded on a frequent basis. This option 
was not carried forward for more detailed review because it was considered impractical: 

 The runway would be unreliable due to the frequent �looding. 
 Construction costs would be as much as 50% higher than for Alternative 1.1 due to the 

thicker embankment, the use of crushed rock wrapped in geotextile, and the installation 
of �loodwater erosion protection on the west side of the runway. 

 Maintenance and operation (M&O) costs would be substantially higher to cover 
frequent clearing of the debris after each overtopping event plus likely additional costs 
to repair pavement and airport lighting. 

An initial analysis indicates overtopping would occur for at least 12 to 21 days each year. 
However, this likely underestimates the overtopping duration because of the shortness and 
age of the discharge record period (1964–1968) and the fact that the years in that record 
were low-average years. 

5.1.5 Dropping of Alternatives 2.1, 2.1a, and 2.2a from Further Evaluation 
Initial concepts for the alternatives that expanded Runway 16/34 kept the railroad and the 
roadway on the north end outside of the RPZ. Subsequently, when consultation between 
DOT&PF and FAA determined this was a preference but not necessarily a constraint, 
alternatives 2.1 and 2.1a were dropped from consideration in favor of alternatives that 
shifted the runway embankment north, out of the coastal �lood zone (VE). Alternatives 2.1a 
and 2.2a also called for armoring the closed runway. These options were ultimately 
dropped because of the higher cost to armor both runways with no additional bene�it to the 
airport facilities when compared with options that armored Runway 16/34 only.  The 
alternatives that allow the river to breach the old RW 13/31 embankment allow a wider 
space for the river to traverse, lowering the potential �lood elevation. 

5.1.6 Dropping of Alternatives 3.0 and 4.0 from Further Evaluation 
Alternatives 3.0 and 4.0 would close Runway 13/31 and reconstruct Runway 16/34 to 
4,000 feet long. As compared to Alternative 2.2, these solutions would lengthen Runway 
16/34 to 4,000 feet and 4,700 feet, respectively. Based on the forecasted use of the airport 
in the near-term (0-5 years) and even mid-term (6-10 years), and in conversations with 
FAA, demand will not justify use of FAA Funds to lengthen the runway beyond 3,300 feet. 
Alternatives 3.0 and 4.0 would meet potential future demand for operations with the Beech 
1900 or for emergency preparedness, but exceed the needs of the current forseeable 
demand. Future planning will accommodate the 4,000 foot length but due to insuf�icient 
funding, it was dropped from evaluation for the EA. 

5.2 Alternative Re�inement and Consultant Team Evaluation Process 
As a result of the considerations discussed above, and in coordination with DOT&PF, it was 
determined that only the two highlighted alternatives (Alternatives 1.1 and 2.2) were viable 
alternatives to be carried forward with the no-build alternative for more detailed analysis. 
The more detailed development of these two alternatives was an iterative process. 

 HMM provided preliminary design �lood (Q100) elevations. 
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 PDC modeled the alternatives; based on the Q100 elevation and 2-foot freeboard, the 
alignment of Runway 16/34 shifted (Alternative 2.2) so that Taxiway grades would 
meet FAA standards. 

 HMM modeled the alternatives with HEC-RAS (a computer program that predicts the 
hydraulics of water �low), determined initial impacts to the �lood elevations (including 
coastal �looding effects from the 1%-annual-chance tide event, which govern up to 
Cross-Section E), and identi�ied potential scour velocities and depths. This resulted in 
further re�inement of the alternatives. 

 The scour depths and velocities resulted in preliminary recommendations for riprap 
size, thickness, and volumes (to accommodate scour). 

 PDC estimated earthwork quantities, including the excavations necessary to install the 
riprap. 

The key elements of the �inalized concept alternatives are presented below. All alternatives 
meet the dimensional and grading standards for Design Group II. Figures depicting each of 
the alternatives, including the extents of erosion protection and the riprap size and 
thickness, are attached for reference. 
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5.2.1 Alternative 1.1 
Alternative 1.1 (Figure 2) would reconstruct and raise Runway 13/31 above the 100-year 
�lood level (Q100) with 2 feet of freeboard, and install armor to protect it. The runway 
would remain 4,249 feet long, but be narrowed from 100’ to the B-II standard of 75’.  
Runway 16/34 would be raised on the north end to match into the new pro�ile for 
Runway 13/31. Taxiways B and C would be reconstructed to match into the new 
Runway 13/31 pro�ile, and entrance Taxiways A, D, and E would be eliminated in 
accordance with new FAA guidance that disallows taxiways entering the runway in the 
middle one-third of the runway. 
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Figure 2 - Alternative 1.1 

5.2.2 Alternative 2.2 
Alternative 2.2 (Figure 3) would close Runway 13/31 and reconstruct Runway 16/34. 
Alternative would shift Runway 16/34 to the east and raise it above 100-year flood level 
with 2 feet of freeboard (shifting the runway minimizes changes to the apron and adjoining 
lease area/buildings). Armor would be installed to protect Runway 16/34; since Runway 
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13/31 will likely be overtopped and could subsequently be breached, flood water will likely 
reach this embankment. Taxiways B would be relocated and Taxiway F would be 
reconstructed to match into Runway 16/34 location and grade changes. Taxiways A, D, and E 
would be eliminated in accordance with new FAA guidance. 

 
Figure 3 - Alternative 2.2 
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5.2.3 Evaluation 
Evaluation criteria were developed by the consultant team in conjunction with DOT&PF. 
The criteria were selected to aid in evaluating the important differences between each of 
the alternatives. The criteria can be broadly grouped into four primary categories: 

 Cost 
 Ability to serve the community’s needs 
 Engineering and user considerations or function 
 Environmental considerations 

A matrix of evaluation criteria, included in Appendix B, was prepared to help with the 
selection process. 

The construction cost comparison only considers the key differences between the 
alternatives under evaluation and does not include all costs that could be associated with 
construction. For instance, mobilization and demobilization would be similar for each of the 
projects and thus were not considered a differentiating item, whereas embankment items 
such as borrow, riprap, and pavement are substantially different between the alternatives. 

Right of Way costs are approximate planning-level estimates based on the additional area 
of �looding and the assessed value of the �looded property. 

No jurisdictional agency scoping had been completed at this point. Anticipated environmental 
impacts were based largely upon evaluations presented in the 2008 Environmental 
Assessment and the experience of the consultant team. 

The consultant team and the DOT&PF held two work sessions to compare the alternatives, 
reviewing each criterion and comparing each alternative against the no-build and against 
each other to ascertain the relative magnitude of difference. 

5.3 Alternatives To Be Carried Forward for NEPA Environmental Scoping 

To this point alternative development and evaluations have included coordination with the 
Seward Working Group and the public as well as detailed engineering evaluations and an 
environmental overview. The environmental overview was based on information 
presented in the 2008 EA, and with updates of more recent information that was readily 
available, see Environmental Section 6.0 below. Both Alternatives 1.1 and Alternative 2.2 
appear viable, although both alternatives have a number of potential impacts that rank 
more than negligible. The appropriate next step is to conduct formal Scoping (NEPA 
Scoping). This step will allow the jurisdictional agencies to comment on the severity of 
potential impacts and help in the determination if either alternative could be eliminated 
before advancing to the full Environmental Assessment. 
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6 ENVIRONMENTAL REVIEW 
As of January 2017, the initial environmental analysis included review of available 
environmental documents, of�ice and online research, a �ield visit, and coordination with 
agencies and the public. Table 6.1 summarizes the results of this work and indicates 
anticipated impacts from the two build alternatives and the No-Build Alternative. 

Table 17 – Environmental Checklist 
Environmental 
Impact Category 
(based on FAA 5050.4B) 

Potential Environmental Impacts 

Non-Issue Negligible Minimal or 
Moderate Substantial 

Air Quality  
No-Build 

 
1.1, 2.2   

Biological Resources 
(including �ish, wildlife, 
and plants) 

 
No-Build   

1.1, 2.2 
 
 

Climate   
1.1, 2.2 

 
No-Build  

Coastal Resources  
No-Build 

 
1.1, 2.2 

 
  

Section 4(f) 
 

No-Build, 
1.1, 2.2 

   

Farmlands 
 

No-Build, 
1.1, 2.2 

   

Hazardous Materials, 
Solid Waste, and 
Pollution Prevention 

 
No-Build 

 
1.1, 2.2   

Historical, Architectural, 
Archaeological, and 
Cultural 

 
No-Build 

 
1.1 2.2  

Land Use  
No-Build 

 
1.1 

 
2.2  

Natural Resources and 
Energy Supply  

 
No-Build, 1.1, 

2.2 
  

Noise and Noise-
Compatible Land Use 

 
No-Build, 

1.1, 2.2 
   

Socioeconomics   
1.1, 2.2 

 
No-Build  

Environmental Justice  
 

No-Build, 1.1, 
2.2 

  

Children’s Health and 
Safety Risks   

1.1, 2.2 
 

No-Build  

Visual Effects  
No-Build 

 
1.1, 2.2   
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Environmental 
Impact Category 

    

Potential Environmental Impacts 

(based on FAA 5050.4B) Non-Issue Negligible Minimal or 
moderate Substantial 

Wetlands   
No-Build 

 
1.1, 2.2  

Floodplains   
No-Build 

 
2.2 

 
1.1 

Surface Waters  
No-Build 

 
2.2 

 
1.1  

Ground Water 
 

No-Build 
1.1, 2.2 

   

Wild and Scenic Rivers 
 

No-Build, 
1.1, 2.2 

   
 

The following sections detail the rationale for the checklist designations in Table 6.1. These 
impact categories are based on FAA guidance documents FAA Order 1050.1F as well as the 
1050.1F Desk Reference. The level of supporting detail re�lects preliminary scoping efforts. 
Further analysis and documentation of impacts will occur as part of the Environmental 
Assessment effort highlighted in Section 6.4. 

6.1 Air Quality 
The study area does not fall within an air quality nonattainment or maintenance area. The 
proposed project is not likely to result in any permanent air quality impacts, as all disturbed 
areas will be permanently stabilized after project completion. Air quality degradation during 
construction may result from equipment exhaust and disturbed soil particles that become 
airborne. These impacts would be mitigated through the use of Best Management Practices 
(BMP) such as watering to minimize dust, and routine equipment maintenance. 

6.2 Biological Resources (including �ish, wildlife, and plants) 
The proposed alternative 1.1 could place �ill below ordinary high water (OHW) of 
Resurrection River and other streams to improve runways and taxiways. Temporary 
adverse impacts from construction would occur, such as increased turbidity and 
sedimentation. In alternative 2.2, DOT&PF will coordinate with and obtain appropriate 
authorization from the U.S. Army Corps of Engineers (USACE), NMFS, and ADF&G prior to 
work that may involve anadromous or resident �ish streams. Alternative 2.2 will impact an 
existing wildlife viewing area. Public comment was received over the loss of an area 
adjacent to the airport property that is utilized by migratory birds, and for bird watching. 

The U.S. Fish and Wildlife Service (USFWS) Information for Planning and Conservation 
(IPaC) website, reviewed on December 14, 2016, indicated that the following species of 
migratory birds could potentially be affected by activities in this location: 

 Bald Eagle Haliaeetus leucocephalus (season: year-round); 
 Black Oystercatcher Haematopus bachmani (season: year-round); 
 Fox Sparrow Passerella iliaca (season: breeding); 
 Kittlitz's Murrelet Brachyramphus brevirostris (season: breeding); 
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 Lesser Yellowlegs Tringa �lavipes (season: breeding); 
 Marbled Godwit Limosa fedoa (season: breeding); 
 Marbled Murrelet Brachyramphus marmoratus (season: year-round); 
 Olive-sided Flycatcher Contopus cooperi (season: breeding); 
 Pelagic Cormorant Phalacrocorax pelagicus pelagicus (season: year-round); 
 Rock Sandpiper Calidris ptilocnemis ptilocnemis (season: migrating); 
 Rufous Hummingbird selasphorus rufus (season: breeding); 
 Short-billed Dowitcher Limnodromus griseus (season: breeding); and 
 Short-eared Owl Asio �lammeus (season: breeding) 

According to the USFWS, in Southcentral Alaska the recommended time period for avoiding 
vegetation clearing on shrub or open habitat (shrub cover or marsh, pond, tundra, gravel, or 
other treeless/shrubless ground) is May 1 through July 15. Clearing and grubbing would not 
occur within the migratory bird window, except as permitted by federal, state, and local laws. 

Although migratory birds may temporarily avoid the project area during construction 
activity, the proposed project is not likely to result in permanent adverse effects to wildlife, 
due to pre-existing levels of development and disturbance at the airport. 

A search of the University of Alaska Southeast and USFWS Wetland Ecosystems Protocol 
website on July 21, 2016, indicated that there are four bald eagle nests within 1,000 feet of 
the proposed project area: 

 Nest No. 5/Object ID 1865 is located within the project area and about 365 feet 
northeast of Runway 13/31 at 60.1333, -149.4167. 

 Nest No. 14/Object ID 1873 is located approximately 290 feet east of the airport and 
about 789 feet northeast of Runway 13/31 at 60.1349, -149.416. 

 Nest No. 6/Object ID 1657 is located approximately 733 feet northeast of the airport 
and about 1,125 feet northeast of Runway 13/31 at 60.1321, -149.41. 

 Nest No. 11/Object ID 1661 is located approximately 911 feet north of the airport and 
about 1,677 feet north of Runway 13/31 at 60.1396, -149.4235. 

It is not anticipated that this project would directly disrupt nests; however, DOT&PF would 
coordinate with the USFWS to determine an appropriate course of action since some bald 
eagle nests are active and fall within the primary (330 feet) or secondary (660 feet) 
protection zones. 

The Short-tailed Albatross (Phoebastria albatrus), humpback whale (Megaptera novaeangliae), 
North Pacific right whale (Eubalaena japonica), and the sperm whale (Physeter microcephalus) 
are known to occur in Resurrection Bay, and for the Albatross also in nearby areas. DOT&PF 
does not anticipate the proposed project would impact or adversely affect these species as no 
direct impacts to Resurrection Bay are anticipated as part of the proposed project. 

6.3 Climate 
None of the Alternatives is associated with a signi�icant increase in Airport operations. 
Greenhouse gas emissions associated with increased air traf�ic is not expected. 
Alternative 1.1 would restore airport operations to previous levels, which would result in 
higher greenhouse gas emissions over the No-Build Alternative. Alternative 2.2 would 
result in a limited increase in airport operations because the 3,300-foot runway will limit 
operations by larger aircraft (Lear jets and C-130s). 
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The impacts of climate change would most affect the No-Build Alternative. The frequency of 
large storm events is increasing. A rise in sea-levels will increase the severity of storms at the 
Resurrection River delta. The hydrology and hydraulic report for this project took into 
account these future changes when recommending design elevations for both Alternatives 1.1 
and 2.2. 

6.4 Coastal Resources 
It is not anticipated that Resurrection Bay would be directly impacted by the proposed project. 
Alternative 2.2 would result in development in close proximity to the bay. Breaching of the 
main runway will likely result in deposition of existing material into the delta. Alternative 1.1 
would cause placement of fill into the river, resulting in a rise in the Base Flood Elevation 
(BFE). This would impact upstream areas along the Resurrection River, but would likely be 
negligible in the Bay. See Section 6.14.2 for more information on floodplain impacts. 

6.5 Department of Transportation 4(f) 
The proposed project area does not include any public park, recreation area, wildlife, and 
waterfowl refuge of national, State, or local signi�icance. It does not include land from a 
historic site of national, State, or local signi�icance. 

6.6 Farmlands 
The proposed project area does not include any farmland. 

6.7 Hazardous Materials, Solid Waste, and Pollution Prevention 
The nearest Active contaminated site is located 1,700 feet west of Airport Road and off of 
airport property. There are 3 ADEC contaminated sites listed as Cleanup Complete, and one 
as Cleanup Complete-Institutional Controls. Although the known risk of encountering 
hazardous materials is low with both Alternatives 1.1 and 2.2, there is a slight risk above that 
for the no-build, which would require no excavation or other earth disturbing activities. 

Table 18– Contaminated Sites In and Adjacent to Project Area 
Site Name File 

Number 
Contamination Type Approximate 

Location 
Activity 
Status 

Seward 
Military 
Resort 

2102.26.069 Contaminated soil and groundwater 
at the site from a broken 
underground storage tank supply line 

1,700 feet west of 
Airport Road 

Active 

ARRC Seward 
Rail Yard 

2332.38.002 Diesel range organic contamination 
from leaky heating oil underground 
storage tank 

880 feet west from 
the airport and 
1,166 feet west of 
RW 16/34 

Cleanup 
Complete - 
Institutional 
Controls 

ARRC 
Henderlong 
Building 
Seward  

2332.38.033 Benzene and toluene were found in 
soil  

600 feet southwest 
of the airport and 
1,265 feet from 
RW 16/34 

Cleanup 
Complete 

Harbor Air 
Service 

2332.38.005 Soil contamination from abandoned 
55-gallon drums 

270 feet west of 
RW 16/34  

Cleanup 
Complete 

City of Seward 
- Sewer Lift 
Station #4 

2332.26.014 Diesel range organic contamination 
from leaky underground storage 
tank 

2,000 feet 
northwest of 
Airport Road 

Cleanup 
Complete 
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6.8 Historical, Architectural, Archaeological, and Cultural Resources 
Based on a Cultural Resources Survey conducted in 2004 by Northern Land Use Research 
for the Seward Airport Master Plan effort, and presented in the 2008 Finding of No 
Signi�icant Impact, the following sites are in the vicinity of the airport property. 

 Site No. SEW-148, associated with the Seward Moose Pass Trail (previously Iditarod 
National Historic Trail), runs discontinuously adjacent to the railroad; portions of this 
trail fell into disuse after the completion of the Alaska Railroad in 1923. 

 Site No. SEW-007 is associated with the Russian Trail dating back from the Russian 
Period; the exact location of this site has not been identi�ied. Remnants of an old road at 
the southern end of the project area could relate to Site No. SEW 007. 

 Site No. SEW-835, the Naval Radio Station, is located on the eastern bank of 
Resurrection River, east of the project area. 

The State Historic Preservation Of�icer (SHPO) determined these resources to be ineligible 
for the National Register of Historic Places (NRHP). Alternative 1.1 will have less impact to 
previously undisturbed land and therefore less likely to affect undiscovered cultural 
resources. Alternative 2.2 will develop several acres of previously undisturbed land but 
previous investigations have not provided evidence to indicate a high likelihood of 
encountering undiscovered cultural resources. 

In accordance with the Alaska Historic Preservation Act, DOT&PF will coordinate with the 
appropriate agencies and entities to determine potential impacts to historic, 
archaeological, and cultural resources. 

6.9 Land Use 
The Seward Moose Pass Trail (previously Iditarod National Historic Trail) runs 
discontinuously adjacent to the railroad; portions of this trail fell into disuse after 
completion of the Alaska Railroad in 1923. 

The largest landowner adjacent to the airport is the ARRC, which owns all of the property 
on the west side of the airport. There is some concern from ARRC that development of 
Alternative 2.2 would result in airspace restrictions that could impact proposed marine 
freight development. 

The Civil Air Patrol (CAP) owns a large parcel of land to the northeast of the airport, but 
most of this parcel lies within the Resurrection River �loodplain making future 
development unlikely. The other parcels of land adjacent to the airport are relatively small 
and are owned either by individuals or the City of Seward. There is a private property 
bounded by the airport that is used by migratory birds and for bird viewing. The only land 
access to this parcel is across Airport property. This land use is generally incompatible to 
safe airport operations. 

There are no designated refuges, critical habitat areas or sanctuaries within or adjacent to 
the proposed project area. The Chugach National Forest is about 1 mile from the proposed 
project area. Kenai Fjords National Park is approximately 4 miles from the proposed 
project area, and Caines Head State Recreation Area is about 7 miles from the proposed 
project area. DOT&PF does not anticipate the proposed project would result in any adverse 
impacts to these parks, forests, or recreational areas. 
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6.10 Natural Resources and Energy Supply 
Both Alternative 1.1 and 2.2 would require asphalt and base material for construction. The 
No-Build Alternative has high maintenance and operation needs in order to repair storm 
damage to Runway 13/31. These efforts have included placement of riprap along the 
embankment of Runway 13/31, as well as repairs to the Runway surface. Future efforts 
would likely include resurfacing the runway. 

6.11 Noise and Noise-Compatible Land Use 
The projected operations for the Seward Airport do not approach the operational 
thresholds requiring a noise analysis. Land use of property adjacent to the airport includes 
a rail yard, harbor, river delta, and residential areas. The low level of activity at the airport, 
and an absence of noise complaints by residents, indicate that noise has not been a 
substantive issue in the area. 

6.12 Socioeconomic, Environmental Justice, and Children’s Health and Safety 
Risks 

The proposed project is not anticipated to adversely affect neighborhoods, community 
cohesion, or disadvantaged social groups. Alternative 1.1 would result in an increase to the 
BFE, and would likely require property acquisitions to mitigate for the increased �lood 
impact potential. Should this alternative be carried forward for further consideration, 
DOT&PF will evaluate whether any disadvantaged social groups are disproportionately 
affected by the increased �lood elevations. 

The No-Build alternative would result in either continued high cost maintenance, or the 
eventual decision by the DOT to discontinue or reduce maintenance, which could then 
result in the closure of portions of the airport. As the runway deteriorates, the facility 
would no longer be able to effectively meet the needs of the Community. This has the 
potential to affect the health and safety of residents where such services are needed. 

Alternatives 1.1 and 2.2 provide a working runway, which will allow the airport to resume 
regular operations. Alternative 1.1 supports use by Lear Jets, as well as large cargo and 
passenger planes which used the runway infrequently prior to the weight restrictions. 
Alternative 2.2 allows for occasional use by passenger planes, if not fully loaded and it does 
not preclude the future expansion of Runway 16/34 should demand increase. 

6.13 Visual Effects 
There are no visually-protected coastal areas, Wild and Scenic Rivers, sensitive wildlife 
species, Section 106 or Section 4(f) resources within or near the project area which could 
be affected by light emissions or changes to visual resources and visual character. None of 
the proposed upgrades to the airport lighting are anticipated to disturb nearby residences 
or create off-airport glare. 
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6.14 Water Resources 

6.14.1 Wetlands 
DOT&PF conducted a Wetland Delineation and Aquatic Site Assessment in 2004, to 
determine the presence and extent of wetlands for use in the 2008 Seward Airport Master 
Plan Environmental Assessment and Finding of No Signi�icant Impacts. DOT&PF �ield 
checked the 2004 delineation in September 2016, and updated wetland boundaries. 
Identi�ied wetland types include: Estuarine and Marine Deepwater (E1UBL); Estuarine and 
Marine Wetland (E2USN, E2USM, E2EM1P); Freshwater Pond (PUBH); Riverine (R3USC, 
R3UBH); and Freshwater Forested/Shrub Wetland (PFO1/SS1A, PSS1A, PSS1/EM1R, 
PSS1/EM1C). 

Placement of �ill in wetland areas is anticipated for the improvements at the airport. 
DOT&PF will design the project such that wetland impacts are avoided or minimized to the 
maximum extent practicable. DOT&PF will comply with mitigation guidelines for any 
impacts that cannot otherwise be avoided. For the purpose of the initial comparison, 
preliminary estimates of wetland impacts are 5 acres for Alternative 1.1 (see Figure 4) and 
13.5 acres for Alternative 2.2 (see Figure 5). Temporary work areas or vegetated buffers 
may be located in wetlands if other upland areas are not available. Any such impacts would 
be included as part of the USACE’s Section 404 wetland permitting process. 
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Figure 4 - Alternative 1.1 
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Figure 5 - Alternative 2.2 

6.14.2 Floodplains 
DOT&PF completed a �lood study for the proposed project, which is available for agency 
review. Alternative 1.1 would require placement of �ill within the regulatory �loodway, as 
well as the �loodplain, due to construction of the raised runway. Increases to the base �lood 
elevation (BFE) by as much as 4 feet would occur in some areas. This encroachment and 
subsequent rise in the base �lood elevation would result in a backing up of �loodwaters onto 
private properties along the Resurrection River. An additional estimated 159 acres of land 
would be subject to �looding during a 100-year storm event while approximately 50 acres 
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of land (west of the runway, mostly airport property) would be placed out of the existing 
�loodplain.  See Figures 6 and 7. The selection of Alternative 1.1 would likely require 
modi�ications to the effective FIRM and Floodway map. This would require a Letter of Map 
Revision (LOMR). 

Fill for Alternative 2.2 would fall within the �loodplain, but outside the regulatory �loodway.  
Alternative 2.2 would result in a BFE increase of less than 1 foot. The FIRM and Floodway 
map would not need to be modi�ied for this alternative. Alternative 2.2 would result in 
minor �lood increases to an additional 22 acres of land while reducing �lood impacts to 44 
acres of land currently within the 100-year �loodplain. See Figure 8. 

 
Figure 6 – 100-year �lood map for Existing Conditions 
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Figure 7 – 100-year �lood map for Alternative 1.1 
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Figure 8 – 100-year �lood map for Alternative 2.2 

6.14.3 Surface Waters 
Water quality degradation during construction may result from sedimentation of storm 
water runoff. Alternative 1.1 would require in-water work to provide increased armoring 
of the riverbank, and to provide appropriate embankment for the increased runway height. 
This may result in a temporary increase in turbidity. These impacts are anticipated to be 
mitigated by the use of BMPs, and implementation of a Storm Water Pollution Prevention 
Plan in accordance with the Alaska Pollutant Discharge Elimination System (APDES) 
Construction General Permit (CGP). There is no other pollutant input anticipated during 
construction. 

There are five potential receiving water bodies within the study area, which are shown in 
Table 19 below. None of these receiving waters has been labeled as impaired. Alternative 1.1 
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is anticipated to affect the Resurrection River and potentially Airport Creek depending on the 
extent of Airport embankment needed to raise Runway 13/31. Alternative 2.2 could impact 
Unnamed stream 231-30-10075 with the relocation of Runway 16/34. Resurrection Bay is 
not anticipated to be directly affected by either Alternative but Section 6.4 identifies possible 
impacts to coastal resources associated with Alternative 2.2. 

Table 19 – Anadromous Fish Streams in Project Area 
Stream Name AWC Code Location Anadromous Species and Use 

Airport Creek 231-30-10080-2003 
East side of the 
airport and adjacent 
to Runway 13/31 

Spawning habitat for pink salmon 

Unnamed 
anadromous �ish 
stream 

231-30-10075 

Southern end of the 
airport between 
Runway 16/34 and 
Runway 13/31 

Spawning habitat for pink salmon 

Unnamed 
anadromous �ish 
stream 

231-30-10080-2017 East of the airport 
and Runway 13/31 

Rearing habitat for coho salmon 
Spawning and rearing habitat for 
sockeye salmon 

Resurrection 
River 231-30-10080 East of the airport 

Spawning habitat for chum salmon  
Spawning and rearing habitat for Coho 
salmon 
Spawning habitat for pink salmon 
Spawning habitat for eulachon 
Chinook and sockeye salmon present 

Resurrection Bay N/A South of the airport 

Flathead sole present  
Pacific cod present  
Walleye pollock present  
All 5 species of Pacific salmon present 

 

6.14.4 Ground Water 
A review of the ADEC Drinking Water Protection Mapper on December 15, 2016 revealed 
many groundwater sources, and associated drinking water protection areas, established 
along the project corridor. The proposed project is not anticipated to impact local aquifers 
or established drinking water sources. 

6.14.5 Wild and Scenic Rivers 
No Wild and Scenic Rivers are located within or near the proposed project area. 

6.15 Agency Coordination 
An agency scoping letter was sent to State and Federal agencies on January 24, 2017. An 
agency scoping meeting was held on March 2, 2017 to initiate the NEPA process. 

6.16 Public Coordination 
The following sections highlight public coordination efforts undertaken for this project. 
Copies of meeting summaries, newsletters, mailing list, and phone logs are available in 
Appendix C. 
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6.16.1 Public Open Houses 
Two open house style public meetings were held during the project scoping effort. More 
than thirty-three people attended the �irst open house on September 11, 2014 from 4:00 
pm to 7:00 pm at the K.M Rae Marine Education Building in Seward. The goal of the public 
meeting was to provide information about the project and solicit initial thoughts, ideas, and 
comments. Meeting materials presented included project overview, details, current 
�indings, schedule, and request for public comments. Seven comment sheets were 
completed during the meeting, and additional verbal and written comments were received 
after the meeting. An article summarizing the meeting was published in The Seward 
Phoenix Log on September 18, 2014. 

More than twenty-two people attended the second public open house on April 20, 2016 
from 5:00 pm to 7:30 pm at the K.M Rae Marine Education Building in Seward. During the 
open house, information about the process to date; aviation demands, hydrology, and 
funding challenges; alternative evaluation processes; and viable alternatives was provided. 
Alternative 2.2 was presented as the engineering preferred alternative.  One comment 
sheet was received immediately following the meeting, one was submitted before the 
meeting, and several were submitted following the meeting. A Seward City News article 
summarizing the meeting was published on May 05, 2016. Copies of meeting materials for 
both public meetings including notes and comment sheets can be found in Appendix C1. 

6.16.2 Stakeholder Working Group Meetings 
A stakeholder working group (SWG) was formed and three meetings were held. 

The �irst meeting was held on November 19, 2014 from 11:30 am to 2:00 pm at the Seward 
Community Library. The meeting included representatives from ARRC, the City of Seward, 
Civil Air Patrol, Kenai Peninsula Borough (KPB) Seward/Bear Creek Flood Service Area, 
leaseholders, Federal Aviation Administration (FAA), DOT&PF Central Region Aviation 
Design, DOT&PF Maintenance and Operations, and the consulting team. The goal of the 
meeting was to introduce the project process, establish the SWG’s role, and reach an 
agreement on the draft of the “Aviation Activity & Facility Requirements” Technical 
Memorandum. 

The second SWG meeting was held on July 21, 2015 from 11:00 am to 12:00 pm by 
teleconference. This meeting included representatives from ARRC, the City of Seward, Civil 
Air Patrol, KPB Seward/Bear Creek Flood Service Area, General Aviation (lease holder), 
FAA, DOT&PF Central Region Aviation Design, DOT&PF Maintenance and Operations, and 
the consulting team. The goal of the meeting was to discuss the project’s status, address 
any questions, and reach a consensus on the �inal “Forecast of Aviation Activity & Facility 
Requirements” Technical Memorandum. 

The third SWG meeting was held on April 20, 2016 from 1:30 pm to 3:45 pm at the K.M. 
Rae Marine Education Building in Seward. This meeting included representatives from 
ARRC, the City of Seward, KPB Seward/Bear Creek Flood Service Area, FAA, DOT&PF 
Central Region Aviation Design, and the consulting team. Representatives from Civil Air 
Patrol, General Aviation (lease holder), and DOT&PF Maintenance and Operations were not 
in attendance. The goal of the meeting was to review the status of the project; present the 
results of the Hydrology Report; present alternatives developed to address identi�ied issues 
and needs; present the advantages and disadvantages associated with each alternative; 
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gather input on alternatives and their advantages and disadvantages; and gather input 
from SWG members on how to evaluate alternatives. Alternative 2.2 was presented as the 
engineered preferred alternative.  Copies of SWG meeting materials including notes and 
comment sheets can be found in Appendix C2. 

6.17 Environmental Assessment 
Based on the preliminary scoping completed for this project, an Environmental Assessment 
will be required to comply with NEPA. The following is a list of work planned to complete 
the environmental document. 

 Agency scoping meeting 
 Prepare new EA document 
 Permit preparation 
 Further �ield studies as needed 

6.17.1 Anticipated Permits and Authorizations 
This project may require the following permits: 

 APDES CGP for storm water discharge 
 ADF&G Fish Habitat Permit 
 ADNR Land Use Permit 
 USACE Section 404 Permit 
 KPB Multi-agency Permit 
 KPB Floodplain Development Permit 
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FAA Terminal Area Forecast: National Forecast 2007 (1) — Enplanements

LOCID: SWD — SEWARD 
Year F Air Carrier Air Taxi Commuter US Flag Foreign Flag Total International Enpl. Total Enplanements

1976 0 30 0 0 0 0 0

1977 0 0 0 0 0 0 0

1978 0 0 0 0 0 0 0

1979 0 0 1,172 0 0 0 1,172

1980 0 4,474 26 0 0 0 26

1981 11 4,500 111 0 0 0 122

1982 11 25 293 0 0 0 304

1983 0 13 423 0 0 0 423

1984 0 203 489 0 0 0 489

1985 0 5 514 0 0 0 514

1986 0 10 1,117 0 0 0 1,117

1987 0 4 924 0 0 0 924

1988 0 279 1,091 0 0 0 1,091

1989 0 600 1,877 0 0 0 1,877

1990 0 65 2,218 0 0 0 2,218

1991 0 0 598 0 0 0 598

1992 0 0 1,073 0 0 0 1,073

1993 0 0 127 0 0 0 127

1994 0 0 1,073 0 0 0 1,073

1995 0 0 587 0 0 0 587

1996 0 0 846 0 0 0 846

1997 0 0 1,373 0 0 0 1,373

1998 173 0 1,158 0 0 0 1,331

1999 0 0 583 0 0 0 583

2000 0 0 512 0 0 0 512

2001 0 0 338 0 0 0 338

2002 0 0 15 0 0 0 15

2003 0 0 0 0 0 0 0

2004 0 0 20 0 0 0 20

2005 0 0 1 0 0 0 1

2006 0 0 6 0 0 0 6

2007 * 0 0 6 0 0 0 6

2008 * 0 0 6 0 0 0 6

2009 * 0 0 6 0 0 0 6

2010 * 0 0 6 0 0 0 6

2011 * 0 0 6 0 0 0 6

2012 * 0 0 6 0 0 0 6

2013 * 0 0 6 0 0 0 6

2014 * 0 0 6 0 0 0 6

Page 1 of 2Federal Aviation Administration
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2015 * 0 0 6 0 0 0 6

2016 * 0 0 6 0 0 0 6

2017 * 0 0 6 0 0 0 6

2018 * 0 0 6 0 0 0 6

2019 * 0 0 6 0 0 0 6

2020 * 0 0 6 0 0 0 6

2021 * 0 0 6 0 0 0 6

2022 * 0 0 6 0 0 0 6

2023 * 0 0 6 0 0 0 6

2024 * 0 0 6 0 0 0 6

2025 * 0 0 6 0 0 0 6

Report created 5/13/2015 19:23

Page 2 of 2Federal Aviation Administration

5/13/2015http://tafpub.itworks-software.com/taf2007/OperationsListPrint.asp?TABLE_NAME=Enp...

A2



FAA Terminal Area Forecast: National Forecast 2007 (1) — Airport Operations

LOCID: SWD — SEWARD 
Year F Itn Air Carrier Itn Air Taxi Itn GA Itn Mil Local GA Local Mil Total Airport Ops

1976 0 2,500 4,000 5 1,000 5 7,510

1977 0 2,500 4,000 5 1,000 5 7,510

1978 0 2,500 4,000 5 1,000 5 7,510

1979 0 4,500 4,240 5 1,060 5 9,810

1980 0 4,500 4,000 5 2,000 5 10,510

1981 6 4,500 4,000 5 2,000 5 10,516

1982 6 4,500 4,000 5 2,000 5 10,516

1983 0 4,500 4,000 5 2,000 5 10,510

1984 0 4,500 4,000 5 2,000 5 10,510

1985 0 4,500 4,000 10 2,000 0 10,510

1986 0 4,500 4,000 10 2,000 0 10,510

1987 0 4,500 4,000 10 2,000 0 10,510

1988 0 4,782 4,103 10 2,052 0 10,947

1989 0 4,500 4,000 10 2,000 0 10,510

1990 0 4,500 4,000 10 2,000 0 10,510

1991 0 4,500 4,000 10 2,000 0 10,510

1992 0 4,500 4,000 10 2,000 0 10,510

1993 0 0 0 0 0 0 0

1994 0 4,500 4,000 10 2,000 0 10,510

1995 0 4,500 4,000 10 2,000 0 10,510

1996 0 4,500 4,000 10 2,000 0 10,510

1997 0 4,500 4,000 10 2,000 0 10,510

1998 0 4,500 4,000 10 2,000 0 10,510

1999 0 4,500 4,000 10 2,000 0 10,510

2000 0 4,500 4,000 10 2,000 0 10,510

2001 0 4,500 4,000 10 2,000 0 10,510

2002 0 4,500 4,000 10 2,000 0 10,510

2003 0 4,500 4,000 10 2,000 0 10,510

2004 0 4,500 4,000 10 2,000 0 10,510

2005 0 4,500 4,000 10 2,000 0 10,510

2006 0 4,500 4,000 10 2,000 0 10,510

2007 * 0 4,500 4,000 10 2,000 0 10,510

2008 * 0 4,500 4,000 10 2,000 0 10,510

2009 * 0 4,500 4,000 10 2,000 0 10,510

2010 * 0 4,500 4,000 10 2,000 0 10,510

2011 * 0 4,500 4,000 10 2,000 0 10,510

2012 * 0 4,500 4,000 10 2,000 0 10,510

2013 * 0 4,500 4,000 10 2,000 0 10,510

2014 * 0 4,500 4,000 10 2,000 0 10,510

Page 1 of 2Federal Aviation Administration
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2015 * 0 4,500 4,000 10 2,000 0 10,510

2016 * 0 4,500 4,000 10 2,000 0 10,510

2017 * 0 4,500 4,000 10 2,000 0 10,510

2018 * 0 4,500 4,000 10 2,000 0 10,510

2019 * 0 4,500 4,000 10 2,000 0 10,510

2020 * 0 4,500 4,000 10 2,000 0 10,510

2021 * 0 4,500 4,000 10 2,000 0 10,510

2022 * 0 4,500 4,000 10 2,000 0 10,510

2023 * 0 4,500 4,000 10 2,000 0 10,510

2024 * 0 4,500 4,000 10 2,000 0 10,510

2025 * 0 4,500 4,000 10 2,000 0 10,510

Report created 5/13/2015 18:57
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January 19, 2015 
Mr. Ron Long, Assistant Manager 
City of Seward   
P.O. Box 167 
Seward, Alaska 9966 
 
Re: Seward Airport Rehabilitation and Upgrade Project 
 
Dear Mr. Long:  

As the City of Seward’s lease holder and operator of the Seward Shipyard, I am writing in 
support of the Alaska Department of Public Facility’s (ADOTPF) Seward Airport Rehabilitation 
and Upgrade Project (Airport Upgrade). 
 
Vigor Alaska is committed to the expansion and improvement of the marine industrial support 
sector in Seward.  Shipyards rely on timely and affordable transportation and logistics to be 
competitive in the today’s economics.   
 
While the one hundred and twenty five mile drive from Anchorage to Seward Highway offers 
unmatched views of Alaska in all her beauty, the two and one half hour drive each way creates a 
competitive disadvantage to the Seward Shipyard. Seward’s location on Resurrection Bay is ideal 
for access by the many marine vessels operating in the region serving Valdez, Cook Inlet, the 
Aleutian Chain and western Alaska.  Seward’s location as it relates to road access to Anchorage , 
which is Alaska’s major shipping and logistics center, is problematic.  Aside from the five hour 
round trip drive, the Seward Highway is hazardous in the winter and subject to closure from 
avalanche hazard.   
 
As operators of one of Alaska’s largest shipyards, we depend on a wide array of production 
personnel, contractors and vendor technicians to accomplish complex and high volume vessel 
repair, maintenance and conversion work on time and on budget.   
 
Complex ship repair work often requires specialized production personnel for critical short term 
repair processes.  Vigor Alaska routinely dispatches production specialists from our six other 
shipyard locations in Oregon, Washington, and Ketchikan to Seward to support peaks in labor 
demand.  Vendor technical personnel are routinely required for major equipment installation 
and service.   
 
US Coast Guard (USCG) inspection and safety personnel stationed Anchorage currently require 
at least a full day to accomplish critical inspections of ship repair work that often require an hour 
or less to complete.  Critical ship repair production activities cannot proceed without USCG 
inspection and approval.   Inspection delays create cascading financial impacts for both marine 
vessel operators facing rigid schedule requirements and for Vigor Alaska facing strict contract 
requirements for timely completion of vessel repair work.  
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T he airport upg rad e proj ect w ill enab le sched uled  air service b etw een S ew ard  to A nchorag e and  
other m aj or A lask a cities f acilitating  the g row th im provem ent of  the states em erg ing  m arine 
ind ustrial support sector.  V ig or A lask a supports the S ew ard  airport proj ect to provid e a y ear 
round  saf e,  af f ord ab le,  and  ef f icient,  transportation link  f or our em ploy ees and  the m any  
technical personnel req uired  to cond uct com petitive ship repair and  m aintenance activities at 
the S ew ard  S hipy ard .  
 
 
S incerely :  

 
 

D oug  W ard  
D irector of  S hipy ard  D evelopm ent 

2 

3 8 0 1 N  T o n ga s s ,  P .O . B o x  9 4 7 0 ,  K et c h ik a n ,  A K  9 9 9 0 1 

P h o n e 9 0 7 .2 2 5 .7 19 9   /   f a x  9 0 7 .2 4 7 .7 19 9   /   v igo ra l a s k a .c o m  
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Ken Risse

From: Robert.D.Hornick@uscg.mil on behalf of Hornick, Robert D LT 
<Robert.D.Hornick@uscg.mil>

Sent: Thursday, August 14, 2014 12:18 PM
To: Ken Risse
Cc: Coulter, Nathan CDR
Subject: RE: PDC Engineering Facility Requirement - Seward

I do not know who does the pavement strength tests or who funds them. The LCN report I was stating came from an Air 
Force report. We just go by what is published in the AK aviation supplement.  
 
As far as the use of an airfield during a mass casualty or natural disaster, if the runway is still usable we would/can use 
the C130 as an air ambulance to get people to higher level of care quicker.  
 
As far as the chain of command, we normally get our direction through our district office in Juneau Alaska.  
 
The H60 / H65 helicopters have used Seward before, and usually they only require gas. As stated earlier the C130's have 
not been there in a while. I will not say we will never use Seward for SAR, as we never know what situation will present 
itself. Having Seward available for use by C130's only allows for increased flexibility/capability to respond.  
 
If Seward were rated for C130 use we would use it training pilots to land on shorter/narrower runways. Currently the 
only other field we use that is close to Sewards dimensions is Dutch Harbor and that is a 2 hr flight. You would probably 
see weekly flights stopping by for touch and go's. C130's would need no other services.  
 
Let me know if you have any more questions. 
 
 
LT Robert Hornick 
C‐130 Assistant Operations Officer 
Robert.D.Hornick@uscg.mil 
(W) 907‐487‐5586 
(C) 858‐752‐3103 
 
 
 
  
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: prvs=296a1c91b=KenRisse@pdceng.com [mailto:prvs=296a1c91b=KenRisse@pdceng.com] On Behalf Of Ken Risse
Sent: Thursday, August 14, 2014 10:12 AM 
To: Hornick, Robert D LT 
Cc: Coulter, Nathan CDR 
Subject: RE: PDC Engineering Facility Requirement ‐ Seward 
 
LT. Hornick, 
 
Thanks for the reply.    Can you tell me more about the way the Coast Guard would handle mass casualties or medical 
evacuations?   For instance, if there were an accident with a fishing boat, cruise ship or other vessel with a dozen 
injuries, would the Coast Guard C‐130 act as a medical ambulance moving mass casualties to hospitals in Anchorage or 
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other cities?   If there were a natural disaster, not at sea, such as an earthquake, fire or flood, would the Coast Guard 
respond under FEMA direction? 
 
For the pavement strength, you mentioned that it previously had an LCN of 14.  Do you go by the published pavement 
strength in the 5010 records (currently not available), or does the military test pavement strength at airports it plans to 
use?    
 
If there were no pavement strength limitations/restrictions, how many annual C‐130 operations would you expect at 
Seward in a typical year?   
 
Would Coast Guard search and rescue operations ever be based out of Seward?   If so, what airport facilities are 
needed? 
 
Thanks for your help. 
 
Ken Risse, PE, Senior Associate 
Civil Engineer  
 
PDC Inc. Engineers 
Planning Design Construction 
 
1028 Aurora Drive | Fairbanks, Alaska 99709 v 907.452.1414 | f 907.456.2707 | www.pdceng.com 
          "Transforming Challenges into Solutions" 
 
 
 
 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Robert.D.Hornick@uscg.mil [mailto:Robert.D.Hornick@uscg.mil] 
Sent: Wednesday, August 13, 2014 3:33 PM 
To: Ken Risse 
Cc: Coulter, Nathan CDR 
Subject: RE: PDC Engineering Facility Requirement ‐ Seward 
 
Ken, 
 Understand you are inquiring about Coast Guard operations at the Seward airport with regards to C130 operations and 
impacts.  
Since I have been here (2012) we have not used Seward due to the fact that it is no longer tested for the C130 bearing 
capacity. From what I have been told we used to operate there when it was certified for our weight.  
 
The real impact for Coast Guard operations is for expedient planning in case of mass casualty or Medical Evacuation that 
would allow a quicker response via C130 than an H60.  Additionally, if an H60 needed fuel and a fuel provider was not 
available at the airport the C130 could provide fuel. With the bearing capacity as it stands we would need a DOT waiver, 
which could take some time. The last report, before the 12,500 NOTAM restriction was established, is that the main 
Runway has an LCN of 14 equating to a max gross C130 weight of 100,000 lbs. With a runway length of 4500 we can 
normally operate at about 120,000 lbs, allowing enough fuel and gear to respond to the majority of situations.  
 
Let me know if you have any questions. 
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LT Robert Hornick 
C‐130 Assistant Operations Officer 
Robert.D.Hornick@uscg.mil 
(W) 907‐487‐5586 
(C) 858‐752‐3103 
 
 
 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Vojtech, Zachary R LT 
Sent: Wednesday, August 13, 2014 2:58 PM 
To: Hornick, Robert D LT 
Cc: DeAngelo, Daniel J LT; Coulter, Nathan CDR 
Subject: PDC Engineering Facility Requirement ‐ Seward 
 
Bob, 
 
I received a phone call from Ken Risse who works for PDC Consulting Engineers, contract work with Dept of 
Transportation. They are putting together a Facility Requirement Chapter for the Seward airport and would like to know 
the importance of Seward in regards to the Coast Guard. Specifically, they are deciding whether or not the DOT should 
shorten the runway or change the weight capability, but would like to know impacts to our C‐130 operations. 
 
Ken Risse's phone number is 907‐452‐1414 and email is kenrisse@pdceng.com. 
 
He will be completing this chapter by Friday, and would like to add our input to it before then. 
 
Thank you. 
 
Zach 
 
LT Zach Vojtech 
Air Station Kodiak 
w: (907)487‐5887 
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Alternative Evaluation

Main Runway Disposition

Crosswind Runway (CW) Disposition

Hydraulic Analysis

Advantage Disadvantage Advantage Disadvantage Advantage Disadvantage

Construction/Earthwork Cost - for comparison 
only -Not total project costs $13 million $11 million $16 million
Maintenance & Operations (M&O) Acts as a levee to protect the apron from 100-year 

flood
More snow removal and pavement surface  to 
maintain than others - assumes the erosion 
protection is stable/permanent and no additional 
costs for M&O within the design life.  More 
lighting and pavement markings to maintain.

M&O costs will be less; pavement and lighting for 
only one runway;new runway embankment acts as 
a levee to protect the apron from flooding

Maintain closed runway markings;   assumes the 
stabilization is permanent and no additional costs 
for M&O within the design life

M&O costs less than existing.  Only one runway 
with pavement and lighting  to maintain .   
Embankment acts as a levee to protect the apron 
from flooding

Similar to Alt 2.2; although slightly more because 
the longer runway requires additional 
maintenance due to extra pavement, markings, 
lights, etc.

Right of Way --preliminary costs only $1,300,000 $950,000 $950,000 

FAA Funding Eligibility Generally easier to get approval of work on 
existing facility

Two runways may be seen as unwarranted; 
Environmental Impacts could trigger scrutiny of 
funding

Should be eligible  None Should be eligible for FAA funding up to 3300' 
length.

4000' length would require other funding sources 
to supplement the FAA funding.

Medevac Longest runway - best for jets; also see wind 
coverage. Allows C-130 access in case of a mass 
casualty event (very infrequent need).

Serves the King Air 200, provides for basic 
medevac service

Too short for jets Longer than Alt 2.2, 4000' length preferable for 
King Air pilots

Too short for long-range jets with destinations 
outside of Alaska

Meets General Aviation Improves Runway.  Exceeds the forecasted 
aviation needs.

Improves Runway most often used and adds 
length.  Wider/longer runway  accomodates 
operational tolerance during occasional strong 
winds.

Improves Runway most often used and adds 
length.  Wider/longer runway  accomodates 
operational tolerance during occasional strong 
winds.

Search and Rescue Improves Runway Better Apron Access Eliminates Longer Runway Better Apron Access Shorter than Alternative 1.1

Economic Development Longest runway - supports occasional use by Lear 
jets, tourism opportunities, larger cargo and 
passenger planes; improves reliability (runway 
open under a greater range of conditions) and 
potential for aviation-related business 
development at the airport including Lear jets and 
commuter operations

No change to apron area, which limits use of large 
aircraft on the apron, thus limits business 
development.

Runway offset provides for larger aircraft (DG II) 
on the apron taxilane; provides more areas for use 
by larger aircraft and thus could provide FBO's 
with greater operational area

Runway too short for Beech 1900 commuter 
service

Runway offset provides for larger aircraft (DG II) 
on the apron taxilane; longer runway facilitates 
use by FBO's including commuter aircraft and 
some short range jets

Wind Two runways provide slightly better wind coverage 
for small aircraft.  Combined coverage DG II 
=99.93, DG I = 99.64

Longer runway (13/31) orientation is not as good 
as the "crosswind" runway.    RW 13/31 coverage 
DG I = 91.1%, DG II = 96.0%

Provides longer/wider runway for best wind 
coverage orientation; DG I = 98.6% ; DG II = 
99.53%.   A number of pilots seem to favor 
improving the cross-wind versus the main runway.

Slightly reduced coverage due to single runway but 
meets FAA guidelines for a single runway.

Provides longest runway for best wind coverage 
orientation; DG I = 98.6% ; DG II = 99.53%.  A 
number of pilots seem to favor improving the 
cross-wind versus the main runway.

Slightly reduced coverage due to single runway but 
meets FAA guidelines for a single runway.

Airspace/Runway Protection Zone (RPZ)/Approach 
Obstructions

Airspace:  Higher runway, slightly less penetration 
of airspace

RPZ:  Main runway has undesirable uses in the 
RPZ, (Public Road, Railroad)                                       
Approach:  Existing obstructions in the RW 13 
approach (road, railroad) would remain.   ARRC is 
planning barge loading/unloading facilities under 
the approach of RW 34 

Approach:  Horizontal shift of runway moves the 
RW 34 approach away from the proposed ARRC 
development; Closing the main runway 
significantly reduces RW 13 RPZ obstructions.

RPZ:  ARRC development for barge operations 
(jetty, access road) may occur in RPZ.                                

Approach:  Horizontal shift of runway moves the 
RW 34 approach away from the proposed Alaska 
Railroad development. Significantly reduces RW 13 
RPZ obstructions.

RPZ:  ARRC development for barge operations 
(jetty, access road) may occur in RPZ.   RPZ and 
approach extend into the planned ARRC barge 
basin.

Seward Airport 

Evaluation Criteria

Alternative Descriptions Alternative 3

Ability to Serve the Community's Needs

Cost

Safety, Engineering & User Considerations
(Items not covered by Costs)

Alternative 1.1 Alternative 2.2

Raise the main runway (maintain existing length and embankment width) - protect from overtopping and 
protect from erosion
Raise crosswind runway on north to match raised main runway.

Use Q100  with 2-foot freeboard on main runway. This option is within the floodway; consider impacts to 
properties due to change in the floodway.

Allow main runway to be overtopped by floodwaters

Offset CW runway from apron to allow Design Group II aircraft; shift threshold north to avoid VE impacts; 
widen to 75' (150' safety area) and lengthen to 3300' (3900' safety area) 

Use Q100  with 2-foot freeboard on CW; raise CW elevation; provide erosion protection

Offset CW runway from apron to allow Design Group II aircraft; shift alignment to avoid ARRC on south 
end, shift north to reduce impact in VE zone; widen to 75' (150' safety area) and lengthen to 4000' (4600' 
safety area)

Use Q100  with 2-foot freeboard on crosswind; raise CW elevation; provide erosion protection; provide 
protection for the portion in the VE zone

Allow main runway to be overtopped by floodwaters
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Main Runway Disposition

Crosswind Runway (CW) Disposition

Hydraulic Analysis

Advantage Disadvantage Advantage Disadvantage Advantage DisadvantageEvaluation Criteria

Alternative Descriptions Alternative 3Alternative 1.1 Alternative 2.2

Raise the main runway (maintain existing length and embankment width) - protect from overtopping and 
protect from erosion
Raise crosswind runway on north to match raised main runway.

Use Q100  with 2-foot freeboard on main runway. This option is within the floodway; consider impacts to 
properties due to change in the floodway.

Allow main runway to be overtopped by floodwaters

Offset CW runway from apron to allow Design Group II aircraft; shift threshold north to avoid VE impacts; 
widen to 75' (150' safety area) and lengthen to 3300' (3900' safety area) 

Use Q100  with 2-foot freeboard on CW; raise CW elevation; provide erosion protection

Offset CW runway from apron to allow Design Group II aircraft; shift alignment to avoid ARRC on south 
end, shift north to reduce impact in VE zone; widen to 75' (150' safety area) and lengthen to 4000' (4600' 
safety area)

Use Q100  with 2-foot freeboard on crosswind; raise CW elevation; provide erosion protection; provide 
protection for the portion in the VE zone

Allow main runway to be overtopped by floodwaters

User Function/Runway Reliability/
Level of Service (LOS)

 Uses existing VASI approach aids; Higher (above 
the flood) runway will improve the reliability of the 
airport; LOS is slightly higher because capacity is 
increased

Long taxi path; requires displaced threshold to 
meet RSA requirement.

Lengthens the runway along the orientation for 
prevailing winds;  meets the needs of the based 
aircraft; improves apron expansion opportunities; 
reduces congestion; provides full safety area; 
Higher (above the flood) runway will improve the 
reliability of the airport.  Shorter taxi path.

Large infrequent aircraft, such as Coast Guard C-
130 will be unable to use as well as some larger 
commuter aircraft.

Lengthens the runway along the orientation for 
prevailing winds; improves apron expansion 
opportunities; reduces congestion; provides full 
safety area.  Higher (above the flood) runway will 
improve the reliability of the airport.  Shorter taxi 
path.

Still limits use by infrequent large aircraft, but 
functions well for based aircraft, medevac, and 
future commuter aircraft; Single runway provides 
lower LOS than two runways

Long-Term Stability/Risks On existing embankments, which are stable except 
for erosion.  

Greater risk of flood damage since the river is next 
to the runway and the "model" has variables; 
climate change could affect river flow; additional 
sediment deposition unpredictable.  Requires 
reconstruction of runway to meet bearing capacity 
requirement

R/W provides flood protecton for apron.   Runway 
is sited further from the river, less potential for 
flood impacts.

Potential risk to downstream (ARRC) facilities if the 
river moves

Provides flood protecton for apron.    Runway is 
sited further from the river, less potential for flood 
impacts.

Potential risk to downstream (ARRC) facilities if 
river moves; is within VE zone and susceptible to 
tidal influence (greater potential effects from sea 
level rise).

Construction Considerations Riprap installation below water, in river channel, 
more difficult.  Construction likely delayed (as 
much as 2 years) by a CLOMAR/ LOMAR process 
with public hearings.

No riprap placement into river channel.  Results in 
easier installation.

Construction phasing will be most challenging. If 
excavation from abandoned runway is used for fill, 
both runways will be under construction 
concurrently.  

Same as Alt 2.2. Runway extends out into tidally influenced region. 
Requires extension of Riprap into the tidal zone.   
CLOMAR/ LOMAR may be required and could 
delay construction, but expected to be easier and 
quicker to obtain than Alt. 1.1.  Longer runway is 
more flexible for construction phasing.

Floodplain/Floodway Impacts Provides flood protection for apron since runway 
acts a levee. Raises Main RW 2 feet above 100-
year flood level.

In the floodway - increases the flood elevation by 
up to 4', impacts additional private properties.      
Permitting will face more obstacles due to public 
process and floodway impacts = expensive and 
time delays. Impacts the floodway - requires 
revision to the FIRM map.  Process includes public 
involvement.

Provides flood protection for apron since runway 
acts a levee. Does not impact the floodway - no 
change to the FIRM map needed.  Eventual breach 
of main runway would partially remove an 
obstruction in the floodplain/ floodway.

Greater chance for channel movement into the 
floodplain when flood waters breach the main 
runway.  In floodplain - increases the flood 
elevation by <1 foot (with coastal flooding 
considered); (however based on previous 
discussions by DOT with FEMA and City 1' rise is 
okay)

Provides flood protection for apron since runway 
acts a levee.  Eventual breach of main runway 
would partially remove an obstruction in the 
floodplain/ floodway.  Construction penetrates the 
VE zone, but is still more likely permittable than Alt 
1.1.

Greater chance for channel movement into the 
floodplain when flood waters breach the main 
runway.  In floodplain - increases the flood 
elevation by <1 foot (with coastal flooding 
considered); (however based on previous 
discussions by DOT with FEMA and City 1' rise is 
okay).  Does not impact floodway but a revision to 
the FIRM map needed to change the limits of the 
VE zone.

Fish Habitat Impacts Least impact to intertidal (coastal)  EFH area for 
salmon and marine fish species 

Requires in water work to place erosion 
protection; most impacts to Resurrection River 
mainstream, which is EFH for salmon species 

Fewer impacts to intertidal EFH than Alt 3. No 
impacts to Resurrection River than Alt 1.1.

More impacts to intertidal EFH than Alt 1.1. In instream impacts to the Resurrection River Greatest impacts to intertidal EFH; but is not 
within marine habit.

Wetlands Impacts No wetlands fill associated with RW 16-34. Most impacts to wetlands from fill in River to raise 
RW 13-31. May be difficult to permit because 
Clean Water Actequires selection of practicable 
alternative with least impacts. 

Most permittable. Fewer acres of impacts than Alt 
1.1. 

Similar wetland impacts to Alt 3,but less due to 
shorter RW).

Fewer acres of impacts than Alt 1.1. Similar wetland impacts to Alt 2.2 but more due to 
longer runway.   Fill for longer RW would be harder 
to justify.

Endangered Species Act (ESA)/Bald Eagle Farthest from Resurrection Bay where sea lions, 
otters and harbor seals are known to be located. 
Most acceptable under ESA and MMPA

Possible bald eagle nest impacts (based on 2004 
nest sites), more so than with other alternatives

Similar distance from Resurrection Bay as Alt 3. 
Less fill near or in the bay than Alt 3.

Fill in/near Resurrection Bay and possible bald 
eagle nest impacts 

Similar distance from Resurrection Bay as Alt 2.2. Least acceptable under ESA and MMPA. More fill 
than Alt 2.2 in/near Resurrection Bay.

Human (Socioeconomic) Impacts (ROW Impacts, 
Compatiable Land Use)

Greater reliability of main RW and keeping both 
runways provides Increased capacity, higher LOS.  
This option would provide additional protection 
for the ARRC facilities 

Flood plain impacts would impact more private  
properties adjacent to River and the affect their 
property values; portions of the impacted property 
are undeveloped and the properties  lack access. 

Flooding affects  reduced therefore less property 
impacts during Q100.   Longer RW 16-34, but not 
as long as in Alt 3.; 

Loss of main RW and short length of RW 16-34 less 
favorable to the City from Economic development 
potential standpoint.   Restricts access to  
floatplane takeout area.

Longer RW 16-34 than Alt 2.2; provides oppuntity 
for larger aircraft 

Loss of main RW; Restricts access to  floatplane 
takeout area.

Environmental Considerations
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Location 
DOT&PF; Central Region Office, Bat 
Cave conference room Date/Time January 12, 2015, 9:30 – 12:30 

Attendees DOT: Barbara Beaton, Joy Vaughn, 
Morgan Merritt, Paul Janke 
PDC: Royce Conlon, Ken Risse (via 
telephone) 
HMM: Ken Karle (via telephone)  

Client # AKSAS 54857 

PDC # 14075FB 

Project 
Name 

Seward Airport Improvements 

Prepared By 
Royce Conlon in conjunction with  notes 
provided from Barb and Joy 

Subject Draft Resurrection River bed rise report & alternatives for further evaluation  

 

Paul Janke provided written comments to the report which were discussed during the meeting.  Key topics 
discussed are summarized below. 

Review of Draft Resurrection River Bed Rise Report 

Ken Karle provided an overview of the report:   The data that was used included surveyed cross-sections (2007 & 
2014) and LIDAR.  Data for 1977 was also used but the location of the stream shifted between then and 2007.  
The analysis shows that the elevation of the thalweg downstream from the Seward Highway bridges lowered 
significantly from 2007 to 2014 at 13 of 15 cross-sections, with the maximum drop of 7.2 feet.  However, an 
analysis of volumetric changes to the floodplain surfaces using the LiDAR data sets showed that there was a 
small rise of the floodplain surface between 2006 and 2014. Also, a cross-section analysis that focused on the 
main bank-to-bank unvegetated channel showed small average increases from 2007 to 2014. The overall 
cumulative change is so slight the comparison of the data shows less than 1” between 2007 and 2014; this would 
result in less than 1’ over the course 20 years even though the common perception is that all braided streams are 
rising. 

The report also indicates that the dredge pile that was left in the floodplain upstream of the airport appears to 
have been a significant source of the sediment moving toward the airport, and may have played a significant role 
in making the flooding worse there. 

Paul mentioned that M&O has done some dredging near the south end of the long RW, which may have been 
responsible for the observed thalweg lowering from 2007 to 2014..  Ken K was not aware of it so that information 
was not part of his analysis.  Ken will talk to M&O (Carl High (gone till Feb) and Mike Rule) to get information 
about how much material was taken out.  The dredging could have potentially lowered the thalweg even upstream 
of the dredging location due to the “head cut.” 
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Paul is not comfortable that the report does not explain possible causes of why the runway has overtopped 
multiply times in a year, if it is not bed rise.  Paul acknowledged the stream could be in some kind of equilibrium, 
but is not comfortable with the contrast between this analysis which shows minimal bed rise and what he has 
observed at the southern end of the main RW embankment.  He has seen more gravel bars appearing and there 
has been a marked increase in the frequency of overtopping events in recent years.   He said that for many years, 
the runway was overtopped very infrequently and only at high tide.  In 2012 it was overtopped 10 times, 
sometimes during more moderate discharges and at lower tides.  (Royce noted that even though the average 
height of the floodplain has not risen much, looking at the graphs there does appear to be a significant amount of 
the floodplain that is higher.)  Also, could the difference in the water surface elevations at the time of the different 
surveys affect the results?  

There was discussion among the group, if the bed is not raising much, what is the mechanism that is causing the 
increase in overtopping events? (climate?)  It was noted that stream gauging data is not available for the river and 
determining if additional flow is the cause of the over topping would be a substantial effort, and maybe non-
conclusive.   

Paul is commented that he was impressed with the large bed load he sees coming down the river from upstream 
of the bridges.  (Dan Mahalak of KPB estimated it at 300,000 cy a year.)  Isn’t some of that that collecting in the 
delta?   (ARRC is seeing a large amount of sediment coming out of the river – reportedly 60,000 cu yds in one 
storm.)   

Paul also wants the report to be clearer qualitatively concerning the uncertainty introduced by, and the effect of 
various assumptions on the results…  Ken K. said the difficulty lies in the fact that the data represent widely 
spaced “snapshots” in time.  He said different hydrologists could arrive at widely different conclusions as to the 
amount of bed rise using the same data.   

Barb stated that they need to understand how reliable these results are because the speed at which the bed is 
rising impacts whether raising the RW is a viable option.  If in fact the bed is not rising very fast, it may be 
reasonable to raise the runway; otherwise, we would have to go back and raise the runway again too frequently. 

The design discharge for determination of flood elevations to set the embankment heights was discussed.  FAA 
guidance is written for stormwater, not rivers, and point to 10-year events, which seems too low. The State does 
not address the topic in the Aviation Preconstruction manual. Paul said Skip Barber’s analysis used a 25-year 
storm, but Paul could not find a rationale for it.  Paul says for highways next to rivers, the state uses a 50-year 
storm, but checks the 100-year level and often defaults that instead.  Bush airports often use a 100-year storm, 
but that is for safely so that people have high ground to escape to in an emergency.  Paul is going to research the 
topic and write a memo to issue a decision by the Department. Morgan suggested the flood frequency should 
consider “reasonable expenditure of FAA funds”, or at least that is what FAA will be concerned about.  

Morgan:  Could we make dredging an option if the community agrees to participate in funding?   (Paul is still 
concerned about liability.) 
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Alternatives for Evaluation:  The discussion moved onto the next steps in evaluating solution including which 
alternatives should be evaluated.    

Royce Conlon provided figures of current alternatives to facilitate discussion.  

Ken Karle needs the cross-sectional area of the proposed design to analyze the effects of improvements the VE 
flood zone.   He also needs some guidance on what “free-board” to consider.  If bed rise if slight 1’ maybe 
adequate; given the uncertainty, maybe we should use something more?  No conclusion was reached on this 
subject at the meeting.  

Paul said that if we abandon the long RW, we should let the river take it and just protect the crosswind with 
erosion control.  Is there a need to analyze the hydrology of the crosswind in those cases as if the long runway 
embankment is breached?  We may need to raise the crosswind some.  There was some discussion of slowing 
the erosion of the main RW embankment with measures that would be placed but not maintained (sheet pile? 
boulder filled trench?). If some sort of erosion inhibitor is used on the main runway, it should be placed so that 
they do not add to the volume of fill (thus does not affect the floodway.  It was commented that if the design lets 
the main runway be breached this could have some impact on the ARRC facilities (namely the proposed 
jetty).The cross sections show the area between the runways is lower than the main channel.  We may need to 
protect the runway embankment to control the channel.    

No decision was made as to whether or not protection of the main runway should be considered in the alternative 
evaluations.  

In discussing what runway length should be considered to meet the needs Morgan asked about medical 
evacuations and the community needs in case of emergency.  The Seward Preparedness plan does mention the 
airport, but does not mention the services/functions of the airport, it difficult to tie the communities plan with any 
minimum runway length.    

There was discussion about the hydraulic modeling needed to evaluate the erosion protection needed in the VE 
zone.  Ken K. indicated the current FEMA Flood Insurance Study (FIS) includes a detailed wave height analysis of 
coastal flooding at specific locations, including the Resurrection River. Royce thought Shannon and Wilson has 
some experience with this, she will check.  

Alternatives for analysis:  1.2, 2.1, 2.2, and develop Alt 3 (4000’ runway), depending on the best alignment from 
evaluation of 2.1 & 2.2, same with alternative 4 (4700’).   

Alt 1.1 was placed on hold, (Barb send e-mail on 1/20/2014 giving the go-ahead to include it in our evaluation.  
Here direction further indicated “We should look at the impacts to properties on the other side of the river as a 
result of raising the base flood elevation.  We may need to buy them out, depending on impacts.” 

Alternative 2.3 was eliminated because it would impact land use of the ARRC (a portion of the RPZ) is over the 
area planned by ARRC for barging operations.  

Each of the alternatives should show the adjacent land ownerships, so it is clear who may be impacted. 
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Open Issues: 

• The design storm for determining the discharge which established the flood elevation will be 
recommended by Paul.  Barb will then get FAA input on what to use.  

• How much freeboard (the amount above the design flood elevation) is needed to evaluate the 
alternatives?  The amount of freeboard is a function of the amount of bed rise and uncertainty in the flood 
frequency estimations. The amount of freeboard is still undetermined.  

• Whether or not the Alternative should include protection of existing main runway was not decided; ie 
whether or not to allow the main runway to be breathed. .  

• Whether or not the project scope should include further evaluation of factors that may have changed the 
design flows such as increased precipitation and/or temperature increase causing thaw of the upstream 
glaciers etc.  

Action Items: 

General  

1) Talk to the city and borough about how they would respond to public outcry about alt 1.1. <following 
the meeting, direction was provided to evaluate this alternative on 1/20/2015.> 

  Paul:  

1) Send Ken Karle Dan Mahalak’s data / information about the sediment load. 
2) Write memo about what design discharge and freeboard to use. 

Ken K:  

1) Provide map with section locations labeled to relate to runway and distance downstream from the 
bridge. 

2) Provide updated cross-sections with horizontal locations labeled; increase scale to show the 
differential better.  

3) Add historical photos showing the stockpile, if any and aerial photo prior to stockpile if available.  
4) Talk to Mike Rule and/or Carl High to get details about the dredging that was done. 

Royce: 

1) Confirm Shannon and Wilson can provide coastal design to protect the runway in the ZE zone.  
2) PDC to begin evaluations once design discharge is agreed upon.  

Reference Documents: 

1. Meeting Agenda, 1/12/2015  
2. Rate of Channel Bed Rise Analysis For the Resurrection River At The Seward Airport, dated December 

2014, by HMM. 
3. Memorandum from Paul Janke, dated January 12, 2015 Subject: Comments on Rate of Channel Bed 

Rise report by HMM. 
4. Graphics of the preliminary Alternatives 
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From: Royce Conlon
To: "Beaton, Barbara J (DOT)"
Cc: "Vaughn, Joy A (DOT)"; Ken Risse
Subject: RE: Seward Airport - Channel Bed Rise Report Notes
Date: Thursday, February 05, 2015 4:42:47 PM
Attachments: Alternatives for Consideration 15y02m01d.xlsx

Barb – good talking with you this afternoon – the follow summarizes our discussion:
 
You mentioned you received a copy of revised guidelines for flood plain management standards.  Paul was going to incorporate some of the guidance from this revised
standard into his draft memo from 1/23/2015 – also you will forward the revised standard to us for our edification.   This guidance suggested a 2’ freeboard which coincides
with what we suggested below.   
 
We discussed the 8 alternatives outlined in the spreadsheet sent on Monday (attached for reference); after discussion you are comfortable with PDC moving forward with
evaluation of Alternatives 1.1, 2.2a and 3 and with these alternatives being developed based on Q100 discharge flows and 2’ of freeboard.
 
I indicated we had established profiles for those three alternatives and refined the alignments (slightly); we will now apply the “template” (which is now called an “assembly”
in Civil 3D) to produce the 3D model of the runway embankment from which we will cut the cross sections to give to Ken Karle to superimpose in his HEC-RAS model.   You
asked what the typical section looked like in terms of embankment layers.   At this point we give Ken K. only the embankment outline; he will then run the model to determine
the velocities that are needed to determine the “rock requirements” needed to protect the embankment – concurrently we will work with S&W to provide us conceptual
recommendations of the embankment section.  
 
We discussed the budget constraints, by looking at only the 3 alternatives suggested and by reducing the effort for the evaluation work session; we should be able to stay
within the budget for the “scoping” phase. 
 
You mentioned M&O has indicated they feel the dike built in 2013 maybe failing and as such although the project is not programmed until 2018 it could be moved up if the
dike fails and causes an emergency.
I will work with Ken K and Kyle with S&W and get you a schedule for when we can have the hydro report and alternatives analysis complete.
 
Please let me know if I have missed any key item from our discussion.
 

From: Royce Conlon 
Sent: Monday, February 02, 2015 6:21 PM
To: 'Beaton, Barbara J (DOT)'
Cc: Vaughn, Joy A (DOT); Ken Risse
Subject: RE: Seward Airport - Channel Bed Rise Report Notes
 
Barb & Joy - thanks for the notes, I served on Grand Jury duty the last 2 weeks which took 5 full days out of my schedule, so thank you for your patience.
 
Attached are a compilation of notes of the 1/12/2015 meeting.  This compiles the notes from you, Ken K, Ken R and myself.   
 
I will call you once you have had time to review and digest the e-mail and attachments.
 
Also attached you will find a summary of the alternatives that I believe have been discussed for evaluation; the table shows 5 main alternatives with twists to 3 of the
alternatives for a total of 8.   Our original budget was established based on an assumption of up to 3 alternatives.  That being said, we can evaluate as many alternatives that
are needed, but presently I’m concerned we don’t have enough budget to complete the evaluation of even 3 alternatives without some other adjustments.    At the bottom of
this e-mail you can review my budget evaluation.   
 
Our suggestion would be that we start by evaluating three key alternatives (those highlighted in yellow on the attached spreadsheet) and depending upon the outcome of that
evaluation, we can discuss the need to evaluate additional alternatives.   We selected these three alternatives because they span the range of the 8 alternatives.  

·         Alt 1.1 would raise the existing runway elevation, it would potentially have the greatest impact on the floodway but we will then be about to document the elimination
of this alternative should the impacts turn out to be to severe;

·         Alternative 2.2 with the main runway abandoned as a runway but enhanced to protect it from being breached. (such as sheetpile or a large rock core being added to
the without adding fill) – This alternative would avoid both the floodway and the ZE zone. 

·         Option 3 extents out into the VE zone and provide an incrementally longer runway than the minimum 3300’, this alterative considered that the existing main runway
will be breached, thus causing the need for additional armoring of the crosswind runway.  With this alternative we will have to  make assumptions relative to the area

that might 1st be breached and the geometry of that breach in terms of width etc.
 
We developed this approach in concert with Ken Karle who is also concerned with having to many options for evaluation given his budget.   
 
Also for the purpose of the evaluations above, we propose to use the Q100 with 2 foot of freeboard; I will reply to the e-mail last week about the Q2 and Q5 separately.   
 
Budget Evaluation
 
Remaining budget for Task 2 (as of 2/1/2015)  = $51,500.  
 
Remaining tasks to be completed and associated budgets based on the original task/manhour breakdown:

·         Initial evaluation - $17,548
·         Technical Memo/Data gap summary - $9705
·         Evaluation worksession - $11,118
·         Scoping report Draft - $10,712
·         Scoping Report Reviews and Mtg with DOT - $7,369
·         Final Scoping Report - $3,575

Total estimated to be needed ……..$60,027  (thus $8500 short of the budget)
 
In addition we need a bit of time to incorporate the last changes into the Forecast and Facility requirements document, which will be a piece of the Draft Scoping Report.
 
On task that I think we can reduce, in order to stay within budget, would be to par down the evaluation worksession effort, we can trim that to include only essential staff and
reduce the meeting preparation time. 
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From: Beaton, Barbara J (DOT) [mailto:barbara.beaton@alaska.gov] 
Sent: Monday, January 26, 2015 2:17 PM
To: Royce Conlon
Cc: Vaughn, Joy A (DOT)
Subject: Seward Airport - Channel Bed Rise Report Notes
 
Hope you had a great weekend.  Attached are my notes and Joy’s from our teleconference.
 
Thanks,
 

Barbara J. Beaton, P.E.
Project Manager
Aviation Design
Alaska Department of Transportation & PF
4111 Aviation Drive
Anchorage, AK 99502
(907) 269-0617
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Executive Summary 
 
 
The Alaska Department of Transportation and Public Facilities wishes to make improvements at 
the Seward Airport, located on the Kenai Peninsula at the north end of Resurrection Bay. Most of 
the Seward Airport is located within the floodplain of the Resurrection River, on an alluvial fan 
at the river’s mouth.  The airport has flooded many times over the years, and the frequency and 
severity of flooding has been steadily increasing.  
 
Though much of the Resurrection River floodplain downstream of the Seward Highway has 
remained unchanged, significant elevation changes have occurred at some locations.  From 2009 
to 2014, LiDAR data indicates that sediment deposition of between 1 to 2 feet has occurred on 
both banks. Several smaller areas, notably on the right bank, also show deposition of 3 to 4.5 
feet.  The rise in elevation is thought by some to be responsible for more frequent flooding of 
Runway 13/31. In addition, some areas show a decrease in elevation, as large as 3 feet.   
 
This project has two primary purposes. The first is to develop engineering alternatives that will 
protect airport facilities from further damage caused by recurrent flooding, and the second is to 
correct airport deficiencies that may exist based on the airport’s forecast function and FAA 
design standards.  Based on existing conditions, data collection, public involvement, and input 
from airport stakeholders, three alternative design concepts were developed for the Seward 
Airport: 
 

1) Alternative 1.1-Reconstruct Runway 13/31, upgrade erosion protection, retain Runway 
16/34; 

2) Alternative 2.2-Reconstruct Runway 16/34, abandon Runway 13/31 and install armor to 
prevent embankment erosion and channel migration; 

3) Alternative 3.0-Reconstruct Runway 16/34, upgrade erosion protection, abandon Runway 
13/31 and allow flooding to overtop and erode over time. 

 
Four HEC-RAS hydraulic models were developed to analyze the water surface profile of flood 
events and determine the potential water surface elevation, scour depth and the range of 
hydraulic forces acting on the design alternatives. An Existing Ground (EG) model was 
developed by updating a 2010 FEMA HEC-RAS model with LiDAR topographic data and 
channel cross-section surveys acquired in 2014. The EG model was then modified with Civil3D 
surfaces to represent the runway geometries of the three design alternatives. The design flood for 
the hydraulic analyses was the 100-year (base) flood.  Additionally, the analyses considered 
coastal flooding from Resurrection Bay.   
 
Results from the hydraulic analyses included comparison graphs of the 100-yr surface profiles, 
floodplain maps, and estimates of channel velocities, water surface elevations, and increases in 
the base flood elevation from existing conditions. A summary of the results follows: 
 

• Alt 1.1 - Water surface elevations across the floodplain east of the runway are 
substantially higher than those of the EG model; the maximum water surface elevation 
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increase is 4.04 feet. Private parcels in the middle of the Resurrection River floodplain 
will be completely inundated during the 100-year flood. Some expansion of the eastern 
boundary of the floodplain will occur.    

 
• Alt 2.2 - The maximum water surface elevation increase is 0.78 feet. Private parcels in 

the middle of the Resurrection River floodplain will be partially inundated, and a slight 
expansion of the eastern boundary of the 100-year floodplain will occur.  

 
• Alt 3.0 - The maximum water surface elevation increase is 0.79 feet. Private parcels in 

the middle of the Resurrection River floodplain will be partially inundated, and a slight 
expansion of the eastern boundary of the 100-year floodplain will occur.    

   
FEMA regulations prohibit encroachments, fill, new development, and other development within 
the adopted regulatory floodway unless the proposed encroachment would not result in any 
increase in the 100-year discharge. Of the three proposed design alternatives, only Alternative 
1.1 involves development within an existing regulatory floodway. If selected as the engineering 
preferred alternative, this design would likely face substantial permitting obstacles and requires 
modification to the effective FIRM and Floodway Map.  
 
Alternatives 2.2 and 3.0 do not require encroachment within the Regulatory Floodway, and will 
result in BFE increases of less than 1 foot.  Impacts to private properties from the BFE increases 
are much smaller than with Alternative 1.1.  However, either of these alternatives may still 
require a Conditional Letter of Map Revision (CLOMR). 
 
Based on the hydraulic analysis, as well as applicable local and FEMA floodway and floodplain 
regulations, the engineering preferred design should be either Alternative 2.2 or 3.0.  The 
recommended design water surface elevation for the Seward Airport Improvements project is the 
water surface elevation during the discharge with a 100-year return interval plus a two-foot 
freeboard. 
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Project Location and Description 
 
The Alaska Department of Transportation and Public Facilities (ADOT&PF) wishes to make 
improvements at the Seward Airport (Figures 1 and 2).  The Seward Airport is located on the 
Kenai Peninsula at the north end of Resurrection Bay, about 75 air miles, or 125 highway miles 
southwest of Anchorage.  The State owns and operates the airport which includes a paved main 
runway (13/31), a paved crosswind runway (16/34), multiple taxiways and two aprons. Planned 
improvements may include runway/taxiway reconstruction, pavement rehabilitation, as well as 
installation of new airport lighting/electrical enclosure building, navigation aids, additional 
fencing and erosion control/armor protection.   
 
Most of the Seward Airport is located within the floodplain of the Resurrection River, on an 
alluvial fan at the river’s mouth.  The airport has flooded many times over the years. The 
frequency and severity of flooding has been steadily increasing, as the delta is aggrading and 
thereby reducing the elevation difference between the riverbed and airport surfaces.  
 
A major focus of this project will be to develop engineering alternatives that will protect the 
airport facilities from flooding damage.  This report includes an analysis of the hydrologic 
characteristics of the Resurrection River, and a hydraulic analysis of the alternative designs for 
runway embankments and erosion protection. 

Flooding History 
 
As noted, there is a long history of flooding and erosion problems at the Seward Airport.   
Descriptions of flood events go back at least as far as 1951, when Runway 13/31 was 
constructed.  Dozers uncovered subsurface springs, which flooded the new surface and led to the 
installation of subsurface drains.  Heavy rainfall and seasonal high tides led to additional 
construction delays.  Periodic flooding has occurred since then; however, the floods of 1986 and 
1995 remain noteworthy for their magnitude and resultant damage to the runway embankments.   
 
The 1995 flood shifted 90 percent of the Resurrection River’s flow into a channel adjacent to 
Runway 13/31 (ADOT&PF, 2008). The aerial imagery in Figure 2, taken in 2014, includes an 
overlay of the channel’s position in 1950.  During the 13 years from 1995 to 2008, the runway 
was overtopped about 4 times. During the 4 years from 2009 to September 2013, the runway was 
overtopped 15 times. These instances were initially limited to the fall but are now occurring in 
the summer as well (June to November). The increased frequency indicates that lower flowrates, 
rather than only major floods, are now capable of flooding the runway. 
 
Descriptions of the hydrology of the Resurrection River and the climate of Seward, Alaska are 
included in Barber (2006) and FEMA (2013).  The Barber report (2006) provides an extensive 
description of the hydrology, climate, geomorphology, and a detailed description of the sequence 
and effects of some of the major flooding events, including the 1986 and 1995 floods.  
 
A brief summary of flood events is found in Appendix A.  Aerial images of the Seward Airport 
from 1950 to 2014, including the 1950 channel overlay, are found in Appendix B.    
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Figure 1.  P roj ect location m ap.
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Figure 2.  Project aerial imagery, August 2014. Historic channel position overlay from 1950 USGS 
imagery. 
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Hydraulic History 
 
The U.S. Geological Survey (USGS) maintained a gaging station directly upstream from the 
Seward Highway crossing of the Resurrection River. Information from USGS Gage 15237700, 
which operated from October 1, 1964 to June 30, 1968, includes daily discharge data, daily, 
monthly and annual statistics, and 4 peak streamflows (USGS, 2015). A hydrograph of the 
gaging record is found in Figure 3. 
 

 
Figure 3.  USGS gaging record for Resurrection River. 

 
A hydrologic analysis was carried out in 2007 to establish peak discharge-frequency 
relationships for the Resurrection River. The analysis was conducted by Northwest Hydraulic 
Consultants, Inc. (NHC), which acted as a contractor to FEMA for the purposes of developing an 
updated Flood Insurance Study (FIS) for the Kenai Peninsula Borough (KPB). The analysis is 
described in a technical memo (NHC, 2007a). As no new stream gaging data has been collected 
in recent years, we utilized the existing FEMA flood frequency analysis.  
 
NHC only provided flood magnitude estimations for the 10-year through 500-year floods.  For 
this report, the 2-year and 5-year flood magnitudes were estimated using the techniques 
described in the NHC technical memo, and included in Table 1. 
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T a b l e 1. F lood  f req uency  estim ations f or Resurrection River ( T otal)  to S ew ard  H ig hw ay  
E s t im a t ed  P ea k  Fl o w  ( c f s )  

Q 2  Q 5  Q 1 0  Q 5 0  Q 1 0 0  Q 5 0 0  
1 1 6 6 3 *  1 5 9 4 3 *  1 9 2 3 0 †  2 6 1 9 0 †  2 9 1 6 0 †  3 6 5 7 0 †  

* estimated for this project using methods described in NHC (2007a).
† from NHC (2007a) for 2010 Kenai Peninsula Borough Flood Insurance Study 

Long-term records indicate that on the average, the greatest monthly precipitation occurs in 
September and October.  Discharge and flood records, such as Figure 3 and Appendix A also 
indicate that large floods generally occur in the later summer or autumn months. Coastal 
flooding is also an important climate characteristic of the Seward area, as high tides can increase 
the elevation and severity of Resurrection River flooding. Figure 4 illustrates seasonal variations 
in high tide levels, and indicates that extreme high tide levels are more likely to occur in the 
months from October through January. 

Figure 4 .  S easonal variations of  hig h tid e ex ceed ance prob ab ility  levels at S ew ard . F rom  N O A A  ( 2 0 1 5 ) . 

Fl o o d p l a in  S ed im en t  D ep o s it io n  

Some observers have noted that sections of the Resurrection River channel and floodplain have 
risen in elevation over time, especially in the area and downstream of where the main channel 
currently intersects Runway 13/31. Elevation rise has been attributed to large sediment transport 
rates in the Resurrection River during floods, and the subsequent deposition of that sediment 
within the channel and floodplain (Barber, 2006).  

The potential rise in elevation is thought by some to be responsible for more frequent flooding of 
Runway 13/31. Potential backwater conditions in the lower reaches of the Resurrection River 
during high tide have also been suggested as a cause of gravel and sediment deposition (Task 
Force Report, 1998). 

A study conducted by NHC in 2007 concluded that the bed elevation of the Resurrection River 
has remained fairly stable during the past 30 years. In a November 2007 memo prepared for 
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FEMA, NHC concluded that “Large depositional areas are not apparent along the Resurrection 
River in the area examined near the Seward Highway. Sediment probably has accumulated at 
various locations, but not in sufficient quantities to be revealed by the analysis completed here. It 
is likely that most sediment is transported through the reach and deposited on the delta in 
Resurrection Bay.” (NHC, 2007b). 
 
The selection of a design elevation to protect against flooding is dependent on accurately 
forecasting the change in the flood water surface profile during the course of the project design 
life.  Though some channels in braided river systems move horizontally and vertically with time, 
the primary Resurrection River channel has been adjacent to the runway for many years. 
However, the location where the river intersects the runway embankment has been moving 
upstream with time. As a result, the distance the river flows adjacent the runway has been 
increasing with time.  Additionally, the angle that the Resurrection River main channel initially 
intersects runway 13/31 has been increasing; in 2013 it was roughly perpendicular.  See the 
series of historic aerial images in Appendix B. 
 
Due to these changes and the braided nature of the river, the probability of runway embankment 
erosion adjacent to the river has been increasing with time.  In 2013, significant erosion on the 
runway 13/31 embankment occurred for the first time since erosion protection was installed in 
1996.  Also in 2013, significant groundwater flow was noticed under the runway embankment 
and at this location the embankment live load capacity was reduced (Paul Janke, personal 
communication).  As such, a new analysis was conducted to determine if the annual rate of 
sediment deposition and elevation change to the longitudinal profile of the Resurrection River 
channel could be established. 
 
The following data sets were assessed for use in this analysis: 
 
Table 2. Resurrection River topographic data sets. 

Year Data Available Data Acquired 
For 

Data Acquired 
From 

Vertical 
Datum 

Vertical 
Accuracy 

1977 cross-sections 1981 FEMA FIRM FEMA NGVD 29 Unknown 

2006 LiDAR FIRM update, 
unfinished 

Kenai Watershed 
Forum NAVD 88 2-4 ft 

contour 

2009 LiDAR 
2012 FEMA FIRM 

update 
2014 FIRM draft 

Kenai Peninsula 
Borough NAVD 88 2 ft 

contour 

2014 
LiDAR, surveyed 

channel 
cross-sections 

ADOT Seward 
Improvement 

Project 
PDC, Inc. NAVD 88 0.268 ft* 

 
*LiDAR Fundamental Vertical Accuracy at the 95% confidence interval. See Quantum Spatial, 2014. 
 
To estimate the rise of the lower Resurrection River channel bed over time in the vicinity of the 
Seward Airport, several methods were considered, including an analysis of the channel thalweg 
data over time and a comparison of floodplain elevation data over time.  However, problems 
with incompatible data sets prevented several proposed comparison methods. 
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For example, extensive and detailed surveys of the wetted channels along the cross-section lines, 
including the channel thalweg, were obtained in 2014 and used to supplement the 2014 LiDAR. 
Comparisons to historic thalweg elevations would have provided important information 
regarding channel stability.  Both a technical memo from NHC and the 2013 FEMA Flood 
Insurance Study (FIS) indicates that cross-sections used in the 2010 FEMA HEC-RAS model 
“were cut from 2 ft contours provided by the KPB, and augmented with in-stream survey and 
bridge soundings completed during the period of October-December 2007 (NHC, 2008).” 
However, we compared the FEMA HEC-RAS cross-sections to sections cut directly from the 
2009 LiDAR data and found them identical, even through the main channels. This indicates that 
the wetted channels were not surveyed, and that the main channel and thalweg elevations shown 
in the FEMA HEC-RAS cross-sections were in fact water surface elevations measured by 
LiDAR, which cannot penetrate water. The HEC-RAS cross-section locations are found in 
Appendix C, and the 2009 and 2014 cross-sections are plotted and found in Appendix D.   
 
Though cross-sections were originally scheduled to be surveyed to supplement the 2006 LiDAR, 
high water conditions prevented in-water cross-section surveys below the Seward Highway 
bridges (personal communication, Nick Cline, Cline & Associates, Seward). We were also 
unable to obtain detailed descriptions of how the 1977 cross-sections were obtained. Therefore, 
direct comparisons of the 2014 cross-section thalweg to the historic data sets were not possible.  
 
LiDAR data sets of the lower Resurrection River are available for 3 years: 2006, 2009, and 2014. 
Volumetric changes between the topographic surfaces would provide important information 
regarding sediment deposition.  However, the vertical accuracy of the 2006 LiDAR dataset was 
substantially less than the accuracy of the 2009 and 2014 LiDAR.  Therefore, the sediment 
deposition analysis consisted of an examination of floodplain elevation changes from 2009 to 
2014. 
 
Using a GIS, elevation values from the 2014 and 2009 LiDAR datasets were compared and used 
to create a gridded elevation layer that calculates and illustrates the elevation difference between 
the two layers.  As LiDAR cannot penetrate water surfaces, estimated elevation changes for a 
given area may be meaningless if water covered that area during the acquisition of either LiDAR 
dataset. Therefore, the wetted channel locations of both LiDAR datasets were blacked out of the 
gridded elevation difference map.  See Figure 5.  
 
Results show that though much of the Resurrection River floodplain downstream of the Seward 
Highway has remained unchanged, significant elevation changes have occurred at some 
locations.  Upstream of the runway/main channel intersection, some deposition between 1 to 2 
feet has occurred on both banks. Several smaller areas, notably on the right bank, also show 
deposition of 3 to 4.5 feet.  In addition, some areas show a decrease in elevation from 2009 to 
2014, as large as 3 feet. 
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Figure 5.  Elevation change from 2009 to 2014. 
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Between Runways 13/31 and 16/34, an elevation increase of 1 to 2 feet is observable upstream of 
the cross-taxiway. Sediment deposition in this area may have occurred following overtopping of 
Runway 13/31 by sediment-laden floodwater.  
 
It is important to note that when considering floodplain elevation changes over time, conditions 
immediately prior to the acquisition of the elevation data (in this case, LiDAR) may have varied 
significantly from 2009 to 2014. For example, the passage of a large flood will likely result in 
significant sediment deposition; however, the area of deposition on the floodplain may vary 
depending on if a high tide occurred coincident to the flood event. Though the elevation datasets 
are named ‘2009’ and ‘2014,’ it is important for the reader to remember that the datasets are 
snapshots in time, and direct elevation comparisons for different years should be considered as 
approximate. 
 
During the project team field trip to the Seward Airport on July 10, 2014, we observed the large 
pile of gravel sitting in the middle of the Resurrection River approximately 1600 ft upstream 
from the 13/31 runway.  This material is part of a 350,000 yd3 excavation that occurred 
following the 1995 flood as an effort to re-direct the river back to its pre-1995 channel.  It is 
unknown if the excavated 350,000 yd3 was placed in one pile or several. 
   
The pile is actively eroding as the main channel is scouring the toe, and a steep face of freshly 
exposed gravel was clearly visible.  See Figure 6. D. Mahalak (KPB) noted the possibility that 
material eroding from the large pile is likely being carried downstream, and may possibly be 
deposited near the runway embankment (personal communication, July 10, 2014).  
 
 

 
Figure 6. Photograph of eroding gravel pile on Resurrection River floodplain upstream                                
of runway, taken July 10, 2014. 
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The gravel pile is located approximately 2400 ft downstream from the Seward Highway Bridge, 
and approximately 1600 ft upstream of the Seward Airport runway.  The pile is approximately 20 
feet higher than the adjacent floodplain.  See Figure 7.  
 
Changes to the pile may also be seen on Cross-section K, shown in Appendix D, which is 
aligned through the upper area of the pile. In 2007, the pile is distinct, with a top elevation of 
almost 35 feet. By 2014, the pile is no longer visible along Cross-section K. 
 
To assess how erosion is affecting the gravel pile, AutoCad Civil3d was used to estimate the 
volume and footprint area of the pile for the three years that LiDAR data was obtained: 2006, 
2009, and 2014. Results indicate that the gravel pile volume has decreased in size from 2006 to 
2014 by 80 percent.  LiDAR imagery illustrating the ongoing erosion at the gravel pile is found 
in Figure 8. 
 
Table 3.  Changes to gravel stockpile. 

 Stockpile Volume Remaining 
On Floodplain (yd3) 

Stockpile 
Footprint (acres) 

2006 41,593 2.41 
2009 35,083 1.78 
2014 8,345 0.43 

 

 
Figure 7. Location of eroding gravel pile. 
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Figure 8.  Changes to gravel stockpile over time. Top 2006, middle 2009, bottom 2014. 
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Hydraulic Modeling 
 
A hydraulic model was used to analyze the water surface profile of flood events and determine 
the potential water surface elevation, scour depth and the range of hydraulic forces acting on 
three design alternatives developed for this project. The HEC-RAS software package was used 
for this analysis. Cross-sections used in the model are shown in Appendices C and D. 
 
The HEC-RAS program is one-dimensional, meaning that there is no direct modeling of the 
hydraulic effect of cross section shape changes, bends, and other two- and three-dimensional 
aspects of flow.  However, the system can handle a full network of channels, a dendritic system, 
or a single river reach, and the steady flow component is capable of modeling subcritical, 
supercritical, and mixed flow regimes water surface profiles.   
 
The HEC-RAS analysis was conducted by performing the following tasks: 
 

• The HEC-RAS model developed by NHC for the 2010/2013 FIS was obtained for the 
new analysis and modified for use in the following manner: 

• Cross-sections are numbered in order from downstream to upstream, starting at River 
Station 144 (Cross-section A) near the Resurrection Bay coastline upstream to River 
Station 16456.78 (Cross-section AE) 

• Fifteen cross-sections in the project area, from River Station 144 (Cross-section A) to 
River Station 7482 (Cross-section O) just downstream of the Seward Highway Bridges 
were updated with new topographic information from LiDAR acquired in 2014. 

• Cross-sections from River Station 7689.403 (at the Seward Highway bridges) upstream to 
River Station 16456.78 were unchanged, and left in the model. 

• All cross-section alignments, including the updated 15 cross-sections, matched those used 
for the 2010 FIS HEC-RAS analysis.  

• All 15 of the updated cross-sections traverse the mapped 1% chance (100-year) 
floodplain; of the updated sections, only cross-sections from River Station 3589 (G) 
through River Station 7482 (O) traverse the mapped Regulatory Floodway.1

• As LiDAR imagery does not include channel information below the water surface, the 
wetted channel perimeters along the updated cross-sections were surveyed in 2014 by a 
PDC survey team using standard methods. The channel surveys were ‘cut’ into the 
LiDAR cross-sections to improve the topographic accuracy and provide actual channel 
shape and thalweg data. 

  

• New dikes constructed upstream of the Seward Highway between 2009 and 2014 were 
surveyed by the PDC survey team and used to update the model. 

• In addition to an Existing Ground (EG) model, design models included Alt 1.1, 2.2, and 
3.0. The model runway geometries were based on Civil3D surfaces provided by PDC. 
See Table 4. 

• Manning’s n roughness values were selected based on recent project imagery and site 
visits, published values for similar conditions, and engineering judgment (Chow, 1959 

1 The “Regulatory Floodway” means the channel of a river or other watercourse and the adjacent land areas that 
must be reserved in order to discharge the base flood without cumulatively increasing the water surface elevation 
more than a designated height. 

26

B26



and others). See Table 5. 
• The design discharge is the 100-year flood. Model runs included the 2-, 5-, 10-, 50-, 100- 

and 500-year floods. Additional modeling was conducted to determining the low-flow 
runway overtopping condition. 

• Model results also incorporated coastal flooding effects from the 1-percent-annual chance 
tide event, which govern up to Cross-section E on the Resurrection River.  

• Design models included a modeled ‘levee’ to prevent flood water from flowing westward 
between the Seward Highway/Alaska Railroad tracks and the upper end of the runway 
embankments. 

Table 4.  HEC-RAS models. 
Model Features 

Existing Ground (EG) Existing runway/taxiway embankments as of July 2014. 

Low Flow Runway 
Overtopping 

Existing runway/taxiway embankments as of July 2014. 
Flow restricted to main channel to determine what flow level initiates Runway 13/31 
overtopping. 

Alternative 1.1 

Reconstruct Runway 13/31 (4533 x 75 ft) with 2-ft freeboard above Q100. 
Install armor to protect runway 13/31. 
Adjust Runway 16/34 profile to match into raised Runway 13/31. 
Reconstruct Taxiway B & C to match into runway modifications. 
Eliminate Taxiways A, D & E. 

Alternative 2.2 

Reconstruct Runway 16/34 (3300 x 75 ft) with 2-ft freeboard above Q100. 
Abandon Runway 13/31 and install armor to prevent embankment erosion and channel 
migration. 
Relocate Taxiway B to match into runway modifications. 
Reconstruct Taxiway F to match into runway modifications. 
Eliminate Taxiways A, C, D, & E. 

Alternative 3.0 

Reconstruct Runway 16/34 (4000 x 75 ft) with 2-ft freeboard above Q100. 
Install armor to protect Runway 16/34. 
Abandon Runway 13/31 and allow flooding to overtop runway. 
Relocate Taxiway B & F to match into runway modifications. 
Eliminate Taxiways A, C, D & E. 

 
Note that in Alternative 3.0, Runway 13/31 will be abandoned and is expected to erode over 
time. The Alt 3.0 HEC-RAS model geometry included the full Runway 13/31 embankment, and 
did not consider the effects of embankment erosion. Such embankment erosion would likely lead 
to lower water surface elevations over time than what is shown in the following modeling results.  
Table 5.  Manning's n values used in HEC-RAS models. 

Manning’s n Values 

channel 
floodplain pavement 

gravel roads riprap 
tall grass short shrub tall shrub, trees 

0.035 0.08 0.10 0.15 0.015 0.06 

Low Flow Runway Overtopping 
One of the initial concept alternatives was Alt 1.2.  Compared to Alt 1.1, this alternative would 
reconstruct runway 13/31 but would not raise the runway elevation.  This solution would reduce 
potential impacts within the Regulatory Floodway but would mean the runway would be flooded 

27

B27



on a frequent basis.   
 
As discussed, observers have noted that Runway 13/31 has been frequently overtopped in recent 
years, and the rate of overtopping appears to be increasing. In 2013, the runway was overtopped 
an estimated 10 times (Paul Janke, personal communication). The increased frequency indicates 
that lower flowrates, rather than only major floods, are now capable of flooding the runway. To 
help evaluate the feasibility of Alt 1.2, it was necessary to estimate the amount of time the 
runway may be overtopped in any given year. To determine overtopping frequency, the 
following analysis was conducted. 
 
The 2014 EG HEC-RAS model was utilized to determine the rate of flow required to initiate 
overtopping of Runway 13/31.  Within the model, the flow was generally restricted to the main 
channel; however, based on field observations at the time of low-flow runway flooding, some 
flow was permitted in the smaller side channels that flow to the east of the main Resurrection 
River channel (Paul Janke, personal communication). A temporary levee constructed in the fall 
of 2013 along the lower runway embankment was not included in the model. 
 
Based on the HEC-RAS modeling, runway overtopping begins in the vicinity of Cross-section I 
(River Station 4460) and extends to Cross-section H (River Station 3950) as the water rises. An 
existing levee and high ground adjacent to the runway protect it upstream of Cross-section I from 
flooding at low flows.   
 
Because of the lack of precision in a one-dimensional hydraulic model, a range of overtopping 
flows was bracketed rather than selecting a single discharge.  Based on the HEC-RAS modeling, 
initial overtopping begins at Cross-section I at a discharge of 3500-4500 cfs.  At 6500 cfs, 
overtopping is also noted at Cross-section H. See Figure 9. 
 
The second part of the analysis involved the use of existing daily discharge data to estimate the 
percentage of time that the overtopping flows occur in a year.  A flow duration curve displays the 
relationship between streamflow and the percentage of time it is exceeded.  Flow duration curves 
are derived using all data, rather than just high or low flows. 
 
The U.S. Geological Survey (USGS) maintained a gaging station (15237700) directly upstream 
from the Seward Highway crossing of the Resurrection River. Daily discharge data from October 
1, 1964 to June 30, 1968 were used to construct the flow duration curve. Each discharge in the 
period of record was ranked based on the total number of days in the record. For each ranking, 
the exceedance probability, or percent of time that each discharge is equaled or exceeded was 
calculated.  See Figure 10. 
 
A streamflow of 3500 cfs will be equaled or exceeded 5.62% in a given year, which is 20.5 days. 
A streamflow of 4500 cfs will be equaled or exceeded 3.21% in a given year, which is 11.7 days. 
Based on the available daily discharge record and the HEC-RAS model, the analysis indicates 
that Runway 13/31 will be overtopped between 12 and 21 days a year.
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Figure 9.  HEC-RAS results for runway overtopping. 
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Figure 10.  Flow duration curve for the Resurrection River. 

 
Variations in weather patterns will affect the overtopping frequency at Runway 13/31. The long-
term (1908-2014) Seward precipitation record shows that the 1964-1968 time period covered by 
the daily discharge data used to construct the flow duration curve experienced low to average 
precipitation. See Appendix E for the long-term Seward precipitation record.  Had the daily 
discharge data used for the flow duration curve been obtained during a period of average 
precipitation, overall river discharge would have likely been greater.  
 
In addition, future years with higher than normal precipitation will experience even more runway 
overtopping. For example, the months of May, July, August and October 2013 had significantly 
more precipitation than the long-term monthly averages, twice as much or more. The runway 
was overtopped an estimated 10 times in 2013. As the analysis is based on stream flow data 
collected during a time period of lower-than-average precipitation, the model likely 
underestimates the number of overtopping events. 
 
Other climatic and hydrologic factors, such as warmer than average summer temperatures, rising 
floodplain elevations, and debris dam breach floods will also likely increase the frequency of 
overtopping events. 
 
Based on this and other analyses, this option allowing runway overtopping was not carried 
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forward for further, more detailed review because it was considered to be impractical; the 
runway would be unreliable and the costs for construction were estimated to be as much as 50% 
higher. M&O costs would be substantially higher than Alt 1.1 to account for frequent clearing of 
the debris after each overtopping event plus likely additional costs in pavement and airport 
lighting repairs. 

Hydraulic Analyses Results for Design Alternatives 
 
HEC-RAS results for the Existing Conditions and Alternatives 1.1, 2.2 and 3.0 are found in 
Table 6.  For each cross-section, results include: average channel velocity, the water surface 
elevation, freeboard (based on preliminary design elevations for each alternative), and the 
increase of the water surface elevation from the EG model. Flood height increases of more than 1 
foot are highlighted in bold red text.  
 
Note that minimum federal standards limit flood height increases to 1 foot, provided that 
hazardous velocities are not produced.  Additionally, the KPB has developed a floodplain 
ordinance that regulates construction and improvements in flood hazard areas. The Borough 
Floodplain Development Ordinance (KPB, 1986) prohibits any increase in flood levels during 
the base flood that result from fill, construction and other development within the regulatory 
floodway.2

 

  This no-net-rise policy applies to areas both upstream and downstream of any 
floodway encroachment.  Note that of the three proposed design alternatives described in this 
report, only Alternative 1.1 involves development within an existing regulatory floodway. 

The results in Table 6 include the results from coastal flooding from Resurrection Bay.  The 100-
year coastal flooding elevation of 16.2 feet at the Resurrection Bay in Seward is taken from the 
2013 FIS (FEMA, 2013). 
 
Additional HEC-RAS result tables, including the 500-year flood elevations, and comparisons of 
the elevations with and without coastal flooding, are found in Appendix F. 
 
Comparison graphs of the 100-yr water surface profiles for the Alt 1.1, Alt 2.2 and Alt 3.0 
models to the EG profile are found in Figures 11, 12, and 13.   
 
For the four HEC-RAS models (existing conditions plus the three alternatives), floodplain maps 
for the 100-year flood were developed using the RAS Mapper floodplain mapping tool, and are 
found in Figures 14, 15, 16, and 17.  The four figures include the 100-year floodplain boundaries 
from the EG HEC-RAS model; the 100-year floodplain coverage for Alt 1.1, 2.2, and 3.0; private 
parcel locations on the floodplain; cross-section lines; the locations of the two regulatory 
floodways (Resurrection River and Salmon Creek) from the 2013 FIRM; and the boundaries of 
the 1% annual chance (100-year) floodplain from the 2013 FIRM. 
 
The full output results for the four HEC-RAS models are found in Appendix I. 

2 The “base flood” is the flood having a one percent chance of being equaled or exceeded in any given year. This is 
the regulatory standard also referred to as the "100-year flood" or the “1% annual chance flood.” 
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Table 6.  Preliminary results for HEC-RAS modeling, including Existing Ground (EG) and Alternatives 1.1, 2.2, and 3.0. Results are based on the 
100-year flood, and include the effects of coastal flooding (100-yr) from Resurrection Bay. 

 EG ALT 1.1 ALT 2.2 ALT 3.0 
Cross- 
Section 
 &River 

Sta 

R/W 
13/31 
Elev 
(ft) 

R/W 
16/34 
Elev 
(ft) 

Vel 
Chnl 
(ft/s) 

W.S. 
Elev 
(ft) 

R/W 
13/31 
Elev 
(ft) 

Vel 
Chnl 
(ft/s) 

W.S. 
Elev 
(ft) 

Free- 
board 

(ft) 

Elev 
Increase 

From 
EG (ft) 

R/W 
16/34 
Elev 
(ft) 

Vel 
Chnl 
(ft/s) 

W.S. 
Elev 
(ft) 

Free- 
board 

(ft) 

Elev 
Increase 

From 
EG (ft) 

R/W 
16/34 
Elev 
(ft) 

Vel 
Chnl 
(ft/s) 

W.S. 
Elev 
(ft) 

Free- 
board 

(ft) 

Elev 
Increase 

From 
EG (ft) 

A 
144 - - 3.49 16.20 - 3.49 16.20 - 0.0 - 3.49 16.20 - 0 - 3.49 16.20 - 0.0 

B 
698 - - 6.52 16.20 - 6.52 16.20 - 0.0 - 6.52 16.20 - 0 - 6.52 16.20 - 0.0 

C 
1336 18.47 - 1.00 16.20 19.08 9.43 16.20 2.88 0.0 - 1.00 16.20 - 0 18.91 1.59 16.20 2.71 0.0 

D 
1791 18.99 - 2.67 16.20 20.40 5.53 17.58 2.82 1.38 18.96 3.96 16.20 2.76 0 19.00 3.44 16.20 2.80 0.0 

E 
2432 19.15 - 3.41 16.20 22.00 6.68 19.10 2.90 2.9 19.70 4.12 16.20 3.50 0 19.58 4.09 16.20 3.38 0.0 

F 
3094 19.26 16.60 5.29 17.12 23.77 3.26 21.16 2.61 4.04 20.66 3.66 17.90 2.76 0.78 20.74 3.65 17.91 2.83 0.79 

G 
3589 19.31 20.33 6.32 19.15 24.54 4.70 22.02 2.52 2.87 22.10 5.30 19.59 2.51 0.44 22.17 5.28 19.58 2.59 0.43 

H 
3950 19.47 20.68 4.95 20.98 25.38 5.06 22.74 2.64 1.76 23.68 5.07 21.16 2.52 0.18 23.68 4.90 21.11 2.57 0.13 

I 
4460 19.59 21.27 4.70 22.24 26.38 5.64 23.63 2.75 1.39 25.12 5.16 22.52 2.60 0.28 25.15 5.09 22.45 2.70 0.21 

J 
4994 20.58 23.04 5.53 24.00 27.57 6.18 25.02 2.55 1.02 26.86 5.65 24.25 2.61 0.25 26.83 5.72 24.21 2.62 0.21 

K 
5408 23.27 24.66 5.10 25.77 29.27 5.37 26.56 2.71 0.79 28.71 5.24 25.94 2.77 0.17 28.62 5.38 25.97 2.65 0.20 

 L 
6068 27.05 27.05 6.35 28.31 31.47 6.70 28.71 2.76 0.40 31.19 7.16 28.56 2.63 0.25 31.15 7.03 28.6 2.55 0.29 

M 
6545 - - 7.62 30.21 33.00 7.18 30.51 2.49 0.30 - 6.96 30.55 - 0.34 - 7.00 30.54 - 0.33 

N 
7067 - - 9.21 32.52 33.86 9.28 32.49 1.37 -0.03 - 9.49 32.42 - -0.10 - 9.47 32.43 - -0.09 

O 
7482 - - 3.65 35.58 - 3.64 35.59 - 0.01 - 3.62 35.62 - 0.04 - 3.62 35.62 - 0.04 

* note: yellow shading indicates that the cross-section traverses the Resurrection River Regulatory Floodway. 
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Figure 11.  100-yr water surface profile for EG and Alt 1.1. 
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Figure 12.  100-yr water surface profile for EG and Alt 2.2. 
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Figure 13.  100-yr water surface profile for EG and Alt 3.0. 
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Figure 14.  100-year flood map for Existing Ground. 

EG-Figure 14 shows that the 100-year flood will inundate most of the Seward Airport, including 
the upper half of Runway 13/31 and most of Runway 16/34. The private parcels in the middle of 
the Resurrection River floodplain are almost completely inundated as well, but that inundation is 
primarily due to the effects of coastal flooding from the 1-percent-annual chance tide event, 
which govern up to Cross-section E on the Resurrection River. The 100-year flood map in Figure 
14 matches closely with the FEMA FIRM 100-year flood map. The 100-year floodplain 
downstream from the Seward Highway includes the FIRM Panels 4543, 4544, 5006, and 5007, 
found in Appendix H.  
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Figure 15.  100-year flood map for Alternative 1.1. 

Alt 1.1-This design alternative raises the elevation of Runway 13/31 above the 100-year flood 
with a 2-ft freeboard.  Both runways remain above the base flood elevation.  The Alt 1.1 water 
surface elevations across the floodplain east of the runway are substantially higher than those of 
the EG model.  Water surface elevation increases of greater than 1 foot occur from Cross-section 
D to Cross-section J.  The maximum water surface elevation increase is 4.04 feet, and occurs at 
Cross-section F. The private parcels in the middle of the Resurrection River floodplain are 
completely inundated.   At some areas of the 100-year floodplain between the Seward Highway 
and Resurrection Bay, the eastern limit has expanded. At Cross-sections D and E, the Alt 1.1 
floodplain boundary is 70 feet to the east of the Effective FIRM floodplain (red line).  At Cross-
sections F and G, the Alt 1.1 floodplain boundary is 300 to 500 feet east of the EG model 
boundary (dark blue line).  Though it is within the Salmon Creek Effective FIRM floodplain 
Zone AH, the Alt 1.1 water surface elevations of Cross-sections F and G are slightly higher (1-2 
feet) than the FIRM base flood elevations there.  At Cross-section K, the Alt 1.1 floodplain 
boundary is approximately 400 feet northeast of the EG model boundary, but still within the 
Salmon Creek Effective FIRM base flood and floodway boundary. See FIRM Panel 4544.  
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Figure 16.  100-year flood map for Alternative 2.2. 

Alt 2.2-This design alternative reconstructs Runway 16/34 and raises the elevation with a 2-ft 
freeboard above the 100-year flood.  Though Runway 13/31 is abandoned for active aircraft use, 
it is armored to prevent embankment erosion and channel migration. 
 
Water surface elevation increases of less than 1 foot occur from Cross-section F to Cross-section 
M.  The maximum water surface elevation increase is 0.78 feet, and occurs at Cross-section F. 
The private parcels in the middle of the Resurrection River floodplain are partially inundated.   
At some areas of the 100-year floodplain between the Seward Highway and Resurrection Bay, 
the eastern limit has slightly expanded. At Cross-section F, the Alt 2.2 floodplain boundary is 
160 feet east of the EG model boundary (dark blue line); a low spot in Cross-section G 200 feet 
east of the EG boundary is inundated.  These locations are within the Salmon Creek Effective 
FIRM floodplain Zone AH; however, the Alt 2.2 water surface elevations of Cross-sections F 
and G are lower than the FIRM base flood elevations there. At Cross-section K, the Alt 1.1 
floodplain boundary is approximately 400 feet northeast of the EG model boundary, but still 
within the Salmon Creek Effective FIRM base flood and floodway boundary.  
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Figure 17.  100-year flood map for Alternative 3.0. 

Alt 3.0-This design alternative reconstructs and lengthens Runway 16/34 and raises the elevation 
with a 2-ft freeboard above the 100-year flood.  Runway 13/31 is abandoned for active aircraft 
use; it will be allowed to overtop and erode. 
  
Water surface elevation increases of less than 1 foot occur from Cross-section F to Cross-section 
M.  The maximum water surface elevation increase is 0.79 feet, and occurs at Cross-section F.  
The private parcels in the middle of the Resurrection River floodplain are partially inundated.   
At some areas of the 100-year floodplain between the Seward Highway and Resurrection Bay, 
the eastern limit has slightly expanded. At Cross-section F, the Alt 2.2 floodplain boundary is 
160 feet east of the EG model boundary (dark blue line); a low spot in Cross-section G 200 feet 
east of the EG boundary is inundated.  These locations are within the Salmon Creek Effective 
FIRM floodplain Zone AH; however, the Alt 2.2 water surface elevations of Cross-sections F 
and G are lower than the FIRM base flood elevations there. At Cross-section K, the Alt 1.1 
floodplain boundary is approximately 400 feet northeast of the EG model boundary, but still 
within the Salmon Creek Effective FIRM base flood and floodway boundary.  
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Bed Scour Estimates for Embankment Toe Protection 
 
Total scour is the sum of all scour components that are applicable for a given location. At a 
location where long-term aggradation occurs, conservative practice dictates that it is ignored in 
the total scour calculations. In addition, bed form scour is generally only considered in sand-bed 
channels. As the Resurrection River does not have a sand bed, scour calculations included 
general and bend scour components.   
 
Because of the river/runway interface, erosion protection is required for the runway 
embankments.  For initial planning purposes, scour was analyzed at several cross-sections for Alt 
1.1, Alt 2.2, and Alt 3.0.  Five methods were used for each analysis. Table 7 lists the Alternative 
and Cross-section analyzed, and the maximum, minimum, and average scour depth.  
 
Table 7.  Preliminary scour analysis. 

Alternative & Cross-section Total Scour (feet) 
Maximum Minimum Average 

Alt 1.1  Xsec 3950 11.2 3.0 5.1 
Alt 1.1  Xsec 3094 8.4 2.1 4.7 
Alt 2.2  Xsec 3950 12.6 2.8 5.7 
Alt 2.2  Xsec 3094 11.5 1.9 5.8 
Alt 3.0  Xsec 3950 12.2 2.4 5.1 
Alt 3.0  Xsec 3094 11.9 2.9 5.3 
Alt 3.0 Xsec 1791 11.6 2.8 5.8 

 
The average scour depth for Runway 13/31 is 5.3 ft; Runway 16/34 is 5.4 ft. Total scour depth is 
subtracted from the lowest elevation in the stream bed (thalweg) to obtain the scour elevation. 
Additional analysis will be conducted following the selection of the preferred design alternative. 

Riprap 
 
For planning purposes, a preliminary riprap analysis was conducted at several cross-sections for 
Alt 1.1, Alt 2.2, and Alt 3.0.  Three methods were used for each analysis.  See Table 8. 
 
Table 8.  Preliminary riprap analysis. 

USACE 
Method 

Percent lighter by Weight Rock Min/Max (lbs) Layer Thickness (ft) ADOT&PF Class 
W100 191/477 

1.750 Class II+ W50 95/141 
W15 30/71 

California 
Bank and Shore 

Protection 

Percent larger Than Rock Size (ton) Layer Thickness (ft) ADOT&PF Class 
0-5 1.00 

3.40 Class IV- 50-100 0.50 
95-100 0.25 

HEC-11 
FHWA 

Percent Smaller by Size Rock Size (feet)/ 
Rock Weight (lbs) Layer Thickness (ft) ADOT&PF Class 

D100 1.30/200 
1.90 Class II D50 0.95/75 

D10 0.40/5.0 
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Note that the USACE method calls for a Class II +, Cal B&SP calls for Class IV-, and HEC-11 
calls for Class II. Given the angle of attack of the flow to the runway embankment, Class III is 
recommended for embankment protection for the southern half of the Runway, including and 
extending upstream beyond the anticipated point of impinging flow. Above the point of 
impinging flow, Class II riprap is recommended. Additional analysis will be conducted following 
the selection of the preferred design alternative. 
 
Due to the length of Runway 16/34 in Alternative 2.2, the embankment will extend into the 
Resurrection Bay intertidal zone. Additional erosion protection will be required to protect the 
runway embankment from wave runup and storm surge events.  

Recommendations 
 
Though FAA Advisory Circulars, the Alaska Aviation Preconstruction Manual, and the Alaska 
Highway Preconstruction Manual (AHPCM) do not provide a design return interval specifically 
applicable for an airport adjacent a river, Table 1120-1 in the AHPCM recommends using a 
discharge with a 100-year return interval to design culverts and channel changes in designated 
flood hazard areas with no reference to the type of facility.  ADOT&PF interprets this 
recommendation to be applicable for countermeasures pertaining to both flooding and scour at 
airport facilities in FEMA mapped floodways and floodplains (Janke, 2015). 
 
The braided channel of the Resurrection River adjacent to the Seward Airport has exhibited 
significant changes in location over time. Additionally, the frequency of runway overtopping 
events and the required maintenance has been increasing with time.  Because of the dynamic 
nature of the Resurrection River at close proximity to the Seward Airport, the design guidelines 
should be conservative. 
 
Panels 4543, 4544, 5006, and 5007 of the 2013 Flood Insurance Rate Map (FIRM) are found in 
Appendix H.  Panel 4543 includes the Seward Airport and the Resurrection River Regulatory 
Floodway. FEMA regulations state communities shall prohibit encroachments, fill, new 
development, substantial improvements, and other development within the adopted regulatory 
floodway unless it has been demonstrated through hydrologic and hydraulic analyses that the 
proposed encroachment would not result in any increase in flood levels within the community of 
the base flood (100-year) discharge. In addition, the KPB Floodplain Development Ordinance 
(KPB, 1986) also prohibits any increase in flood levels during the base flood that result from fill, 
construction and other development within the regulatory floodway.   
 
Also note that minimum federal standards limit the maximum allowable rise of the 100-year 
Base Flood Elevation (BFE) to 1 foot. FEMA’s regulations allow for State and local government 
regulations that are more stringent (allow something less than a one foot rise) to take precedence.   
 
Alternative 1.1 requires encroachment within the Regulatory Floodway due to construction of 
the raised runway. The hydraulic analysis shows a range of flood level increases within the 
regulatory floodway during the base flood. Additionally, BFE increases of more than 1 foot 
would occur in areas of the 1% chance floodplain other than the regulatory floodway. In addition 
to the large BFE increases, the impacts from the encroachment required by Alternative 1.1 
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include backing up floodwaters onto private properties in the middle of the Resurrection River 
floodplain. The eastern limit would expand as well toward Nash Road, potentially impacting 
private properties.  Additionally, floodwater velocities generally increase, which could lead to 
erosion and embankment toe scour. Finally, the large BFE increases would result in a substantial 
quantity of material being needed to raise the runway embankment to the design crest elevation.  
 
If selected as the engineering preferred alternative, this design would likely face substantial 
permitting obstacles and requires modification to the effective FIRM and Floodway Map.  Such 
an action would require a Letter of Map Revision (LOMR), which is FEMA’s modification to an 
effective FIRM, or Flood Boundary and Floodway Map, or both.  LOMR reviews take up to 90 
days to process, are subject to an appeal period, and usually become effective within six months 
after they are issued (FEMA, 2015a).  The preparation of a LOMR request includes extensive 
hydrologic computations, hydraulic analysis, and regulatory requirements. 
 
Alternatives 2.2 and 3.0 do not require encroachment within the Regulatory Floodway, and will 
result in BFE increases of less than 1 foot.  Impacts to private properties from the BFE increases 
are much smaller than with Alternative 1.1. When including the effects from coastal flooding, 
there would be only small impacts (increased inundation) to the private properties in the middle 
of the Resurrection River floodplain. Similarly, there would be a very small expansion of the 
eastern limit of the 100-year floodplain toward private properties along Nash Road between the 
Seward Highway and Resurrection Bay. The expansions would still be contained within the 
Salmon Creek Effective FIRM floodplain. Average velocity increases would be less than 15 
percent, though larger local increases may occur near new embankments.  
 
However, either of these alternatives may still require a Conditional Letter of Map Revision 
(CLOMR). A CLOMR is FEMA's comment on a proposed project that would, upon 
construction, result in the modification of the existing regulatory floodway, the effective BFEs, 
or the Special Flood Hazard Area (FEMA, 2015b).  A CLOMR is required when proposed 
changes will cause any increase the BFE where a regulatory floodway has been identified. 
Consultation with FEMA, the City of Seward, and the KPB Floodplain Administrator is 
suggested to determine if a CLOMR is required for either Alternative 2.2 or 3.0.  
 
The following recommendations are based on the hydraulic analysis described in this report, as 
well as applicable local and FEMA floodway and floodplain regulations: 
 

1. The engineering preferred design should be either Alternative 2.2 or 3.0. 

2. In the future, long-term stockpiling of overburden and gravel in the channel or floodplain 
of the Resurrection River downstream of the Seward Highway bridges should be 
discouraged. 

3. The recommended design water surface elevation for the Seward Airport Improvements 
project is the water surface elevation during the discharge with a 100-year (1% chance) 
return interval plus a two-foot freeboard. 

4. The recommended design condition for erosion protection for the Seward Airport 
Improvements project is the discharge with a 100-year (1% chance) return interval.  

42

B42



References 
 
Alaska Department of Transportation and Public Facilities (ADOT&PF).  2008.  Seward Airport 
Master Plan. Prepared by DOWL Engineers, Anchorage, AK. July 2008. 
 
Blench, T.  1969.  Mobile-bed fluviology.  University of Alberta Press, Edmonton, Canada. 
 
Federal Emergency Management Agency (FEMA). 2013.  Flood Insurance Study for Kenai 
Peninsula Borough, Alaska and incorporated areas. Effective September 27, 2013. 
 
Federal Emergency Management Agency (FEMA).  2015a.  FEMA Letter of Map Revision fact 
sheet.  Accessed at https://www.fema.gov/letter-map-revision. 
 
Federal Emergency Management Agency (FEMA).  2015b.  FEMA Conditional Letter of Map 
Revision.  Accessed at http://www.fema.gov/conditional-letter-map-revision 
 
Janke, P.  2015.  Memorandum to Project Manager, Aviation Design, Draft hydrologic and 
hydraulic reports comments.  ADOT&PF Central Region.  June 18, 2015.  
 
Kenai Peninsula Borough (KPB).  1986.  Ordinance 86-97 establishing a floodplain management 
program to conform to requirements of the National Flood Insurance Program. Accessed at 
http://www.kpb.us/river-center/resources/flood-information. 
 
Lacey, G.  1930.  Stable channels in alluvium.  In Proceedings of the Institution of Civil 
Engineers, vol. 229. 
 
National Oceanic and Atmospheric Administration (NOAA).  2015.  Seasonal variation of 
exceedance probability levels, 9455090 Seward, AK.  Accessed at http://tidesandcurrents. 
noaa.gov/est/seasonal.shtml?stnid=9455090. 
 
Neill, C.R.  1973.  Guide to bridge hydraulics.  Published for Roads and Transportation 
Association of Canada. 
 
Northwest Hydraulic Consultants, Inc. (NHC).  2007a.  Hydrology for floodplain insurance 
restudy of City of Seward, Kenai Peninsula Borough, Alaska. Draft memo dated November 30, 
2007. To: Debra Heiden, FEMA Region X. 
 
Northwest Hydraulic Consultants, Inc. (NHC). 2007b.  Long-term sedimentation trends on 
Seward, Alaska valley streams.  Prepared for FEMA Region X. November 2007. 
 
Northwest Hydraulic Consultants, Inc. (NHC).  2008.  Develop hydraulic data for Resurrection 
River floodplain insurance studies in Seward, Kenai Peninsula Borough, Alaska, EMS-2001-CO-
0067, Task Order #28. Prepared for FEMA Region X. December 22, 2008. 
 
Pemberton, E., and J.M. Lara.  1984.  Computing degradation and local scour.  Technical 
Guideline for Bureau of Reclamation, U.S. Department of the Interior, Denver, CO. 

43

B43



 
Quantum Spatial.  2014.  Seward Airport LiDAR and orthophotography-technical data report. 
August 20, 2014. Prepared for PDC Inc. Engineers. QSI Anchorage, AK. 
 
Seward/Bear Creek Flood Service Area (SBCFSA).  2010. A history of flooding in Seward, 
Alaska 1903-2009. 
 
Task Force Report.  1998. Resurrection River/Japanese Creek flood hazard mitigation project, 
Seward, Alaska. Multi-agency task force report May 8, 1998. 
 
Thorne, C.R., and J. Lewin.  1979.  Bank processes, bed material movement and planform 
development in a meandering river.  In Rhodes, D.D. and Williams, G.P. (eds.), Adjustments of 
the fluvial system, Kendall/Hunt Publishing Company, Dubuque, Iowa. 
 
U.S. Army Corps of Engineers (USACE).  1994.  Hydraulic design of flood control channels. 
EM-1110-2-1601, Headquarters, U.S. Army Corps of Engineers, Washington, D.C. 
 
U.S. Geological Survey (USGS). 1967.  Effects of the earthquake of March 27, 1964, on air and 
water transport, communications, and utilities systems in south-central Alaska. By Edwin B. 
Eckel. Geological Survey Professional Paper 545-B. 
 
U.S. Geological Survey (USGS). 2015.  USGS 1523770 Resurrection R at Seward AK. Accessed 
at http://waterdata.usgs.gov/ak/nwis/inventory/?site_no=15237700&agency_cd=USGS&amp. 
 
Williams, D., and B. Doeing.  2003.  Predicting bed scour for toe erosion protection design in 
bank stabilization projects.  Training manual for 34th Annual Conference and Expo, International 
Erosion Control Association.  
  

44

B44



Appendix A – Flood History at Seward Airport 
 
1951 - Runway 15-33 was constructed with gravel in the late 1920s. During 1951 construction for 
Runway 12-30, dozers uncovered subsurface springs, which flooded the new surface and delayed 
construction equipment and led to the installation of subsurface drains. Additional delays resulted from 
extraordinarily heavy rainfall and seasonal high tides that interfered with the normal drainage of the 
airport area. (Barber, 2006; ADOT&PF, 2008) 
 
1961 - 500 ft of south end of the runway embankment was severely damaged by erosion. (Barber, 2006). 
 
1962 - Resurrection River Heavy flood flows spread out over east side of floodplain; severe 
bank erosion above and below highway; washed out Airport Road bridge (FEMA, 2014). 
 
1964 - Following the Good Friday Earthquake, much of Seward was inundated by tsunamis in 
Resurrection Bay.  Light airport damage, but small planes were wrecked by waves (USGS, 1967). 
 
1966 - North portion of both runways under water (Barber, 2006). 
 
1974 - North portion of both runways under water (Barber, 2006). 
 
1986 - In October, Typhoon Carmen delivered 18” of rain in a 3-day period in Seward (SBCFSA, 2010). 
North portion of both runways under water.  Approximately 200 feet of the south end of the airport’s 
runway was damaged by floodwaters. Center taxiway between both runways was washed out in two 
locations (Barber, 2006). 
 
1995 - In September, Typhoon Oscar delivered 9” of rain in 24 hours in Seward (SBCFSA, 2010). North 
portion of both runways was under approximately 1.5 to 2.5 feet of water. Extensive erosion of the south 
end of the airport runway. Center taxiway between both runways was washed out. Riprap was replaced at 
the end of the runway during the actual flood event (Barber, 2006). The 1995 flood shifted 90 percent of 
the Resurrection River’s flow into a channel adjacent to Runway 12-30 (ADOT&PF, 2008). 
 
2003 - A combination of high water from the Resurrection River and surge high tides reached the edge of 
the runway pavement on the south end of the runway. The north end of the runway was not flooded. No 
damage was reported. According to NOAA, this was a wind driven high tide event. The elevations 
observed did not include wave run-up (Barber, 2006). 
 
2006 (Oct)-Typhoon Xangsane delivered 9”- 15” of rain in a 48-hour period in Seward. Airport was 
flooded (SBCFSA, 2010). 
 
2009 (July)-Heavy rains and high tides resulted in water over the runway and taxiway (SBCFSA, 2010). 
 
2012 (Sept) - Runway 13-31 is flooded and closed due to heavy rains (KTUU). 
 
2013  - Runway 13-31 is flooded multiple times during summer and fall.  Flooding in June was the result 
of rapid glacier melting due to record high temperatures (Seward Phoenix Log). Airport is reopened in 
October following construction of emergency erosion control along the runway. 
 
2014 - Runway 13-31 is flooded in September (Seward City News). 
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Appendix B – Aerial Imagery, 1950 to 2014 
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Appendix D-Cross-sections A-0 for 2009 and 2014.  
Note: main channel elevations should not be compared between years, as the 2009 sections 
are LiDAR-derived, with no in-channel bottom survey. 
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Appendix E-Seward Precipitation Record 
  
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 
1964 3.14 9.32 0.98 2.13 2.14 2.04 1.77 8.26 8.98 10.33 9 2.14 57.09 
1965 3.5 1.64 7.41 1.86 6.15 8.83 2.02 1.75 9.86 5.26 4.58 3.08 55.94 
1966 1.96 2.92 4.15 1.33 3.36 0.62 2.77 14.14 17.89 11.5 2.07 3.99 66.7 
1967 2.41 3.41 2.18 1.13 0.84 3.1 3.12 8.26 26.08 5.29 12.59 3.96 72.37 
1968 0.87 5.53 2.88 1.31 2.89 0.74 0.74 1.5 7 5.07 5.44 2.45 36.42 
1969 0.67 4.79 2.12 3.76 3.91 3.76 1.58 2.95 5.22 21.97 6.25 17.6 74.58 
1970 1 8.58 6.78 7.85 0.43 2.83 3 4.88 4.63 9.11 3.87 4.7 57.66 
1971 2.29 11.62 4.17 6.52 10.37 3.66 3.84 3.72 3.38 9.75 3.87 4.58 67.77 
1972 1.28 2.73 2.32 0.95 6.64 2.72 0.6 5.21 10.99 8.29 4.79 0.96 47.48 
1973 3.56 5.05 3.76 8.37 8.84 1.36 1.76 2.68 6.78 4.3 2.35 8.06 56.87 
1974 1.23 4.17 1.79 4.58 0.42 1.47 0.89 2.37 12.73 11.03 13.09 4.27 58.04 
1975 5.18 7.61 1.55 4.25 5.85 1.63 0.8 1.83 11.75 8.4 0.21 7.5 54.73 
1976 5.16 1.94 3.37 8.34 2.59 1.23 0.59 3.18 19.18 10.59 25.22 10.47 91.86 
1977 15.55 13.28 1.82 9.74 6.95 2.22 2.29 7.46 6.4 8.76 0.41 1.06 75.94 
1978 8.59 9.56 3.36 3.16 2.91 1.8 3.15 2.2 5.41 17.98 5.4 4.22 67.74 
1979 3.53 0.07 5.26 1.15 2.77 1.95 ----- 10.63 19.1 17.94 16.34 4.23 82.97 
1980 6.36 13.31 3.59 5.56 6.39 2.89 3.25 3.61 7.32 19.6 8.57 2.5 82.95 
1981 25.43 7.26 12.29 0.28 5.5 1.61 1.75 11.75 9.19 6.74 7.24 7.33 96.37 
1982 1.47 1.79 4.56 1.02 1.11 4.26 0.14 2.1 13.07 3.23 6.9 14.84 54.49 
1983 5.29 5.49 1.57 5.94 3.9 1.86 2.18 5.2 5.94 11.84 14.67 2.26 66.14 
1984 11.22 3.96 11.68 6.92 2.47 0.78 0.69 6.38 10.51 9.11 3.83 4.2 71.75 
1985 12.68 1.38 4.55 0.57 9.29 2.08 1.99 3.43 4.32 2.09 0.54 19.67 62.59 
1986 15.43 6.89 0.66 0.33 1.22 1.18 2.26 7.88 3.07 24 9.37 18.06 90.35 
1987 14.63 6.55 4.21 4.54 4.73 5.76 0.97 0.93 10.48 20.7 4.01 6.4 83.91 
1988 8.29 7.16 5.35 8.01 1.14 1.06 0.55 7.59 7.36 7.36 2.22 12.78 68.87 
1989 3.59 0.49 0.14 6.48 3.51 4.02 4.45 11.72 13.01 14.2 4.42 10.73 76.76 
1990 6.09 2.65 3.72 0.98 3.7 2.59 6.01 2.45 12.7 6.08 0.74 3.47 51.18 
1991 ----- 5.88 3.02 6.76 6.78 2.98 2.29 4.02 13.73 4.25 4.1 11.63 65.44 
1992 8.96 4.32 7.64 1.15 0.56 1.12 2.72 7.36 2.1 6.12 14.64 4.08 60.77 
1993 3.38 8.67 4.2 4.67 2.28 1.36 2.45 12.22 15.78 6.59 10.36 13.13 85.09 
1994 11.02 3.44 4.49 6.67 8.34 1.53 2.45 2.09 10 9.71 5.65 9.44 66.9 
1995 6.08 3.59 4.78 5.22 9.29 3.24 3.86 2.6 29.72 9.28 0.93 6.04 84.63 
1996 0.2 10.05 0.89 3.07 1.03 2.64 1.6 3.36 4.05 2.72 1.61 2.11 33.33 
1997 6.57 8.53 1.24 ----- 2.19 1.8 ----- ----- 18.78 3.01 ----- ----- 42.12 
1998 1.87 --- 6.37 14.71 11.43 4.98 3.07 6.58 7.71 9.95 8.63 5.52 80.82 
1999 6.73 3.59 6.39 4.6 2.05 1.23 1.3 4.31 9.51 6.56 4.94 13.87 65.08 
2000 8.56 7.24 5.61 3.13 1.52 2.69 4.3 4.47 3.92 9.9 14.42 15.61 81.37 
2001 22.33 7.76 6.92 5.57 2.38 0.63 5.03 6.44 7.78 6.4 2.72 13.2 87.16 
2002 10.69 9.18 1.71 0.98 1.08 2.26 2.03 5.1 12.39 22.19 24.42 9.1 101.13 
2003 5.43 14.91 2.32 2.93 4.45 2.49 2.02 10.43 7.35 8.43 3.73 12.8 77.29 
2004 3.33 10.73 4.31 11.74 1.87 4.37 4.43 1.51 7.68 11.41 13.66 8.56 83.6 
2005 5.82 5.24 4.93 6.55 2.74 1.34 2.38 2.75 6.98 5.57 2.1 9.5 55.9 
2006 2.37 8.71 2.22 3.58 1.06 3.78 2.06 5.87 10.66 15.36 0.58 8.58 64.83 
2007 9.13 2.6 0.5 5.79 1.88 2.88 1.56 3.38 6.9 7.16 22.55 7.13 71.46 
2008 2.06 9.1 8.76 4.1 1.08 1.6 3.5 1.42 14.78 6.01 3.48 1.36 57.25 
2009 9.7 1.04 1.19 1.99 1.25 1.67 9.95 3.78 3.58 7.84 7.52 5.68 55.19 
2010 1.45 7.57 3.86 5.34 1.96 1.86 4.71 4.03 2.87 9.81 5.45 3.57 52.48 
2011 4.97 3.87 0.77 4.31 2.14 1.39 1.32 8.53 10.87 12.82 2.91 8.58 62.48 
2012 3.35 8.1 2.09 2.84 3.23 1.59 4.12 3.11 26.28 2.84 0.55 7.1 65.2 
2013 8.88 5.66 6.14 0.69 5.74 1.02 6.28 10.72 11.2 18.63 2.85 0.95 78.76 
2014 12.38 0.62 2.4 0.61 1.28 0.74 1.82 10.03 10.52 2.9 8.6 6.8 58.7 
Mean 6.51 5.99 3.90 4.28 3.68 2.34 2.62 5.36 10.34 9.73 6.89 7.40 67.97 
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Appendix F- Summary HEC-RAS Results  
HEC-RAS analysis results for Existing Ground (EG) and Alternatives 1.1, 2.2, and 3.0. 
 
EG  

XS River 
Sta 

Runway 
13/31 
Elev 
(ft) 

Profile 

Without Coastal Flooding Effects With Coastal Flooding Effects 
Vel Chnl W.S. Elev Freeboard W.S. Elev Freeboard 

(ft/s) (ft) (ft) (ft) (ft) 

A 144 - 100-yr 3.49 12.63 - 16.20 - 
500-yr 3.77 13.15 - 16.20 - 

B 698 - 100-yr 6.52 13.44 - 16.20 - 
500-yr 6.80 13.96 - 16.20 - 

C 1336 18.47 
100-yr 1.00 13.91 4.56 16.20 2.27 
500-yr 1.18 14.46 4.01 16.20 2.27 

D 1791 18.99 
100-yr 2.67 13.97 5.02 16.20 2.79 
500-yr 2.99 14.53 4.46 16.20 2.79 

E 2432 19.15 
100-yr 3.41 15.24 3.91 16.20 2.95 
500-yr 3.86 15.80 3.35 16.20 2.95 

F 3094 19.26 
100-yr 5.29 17.12 2.14 17.12 2.14 
500-yr 5.68 17.64 1.62 17.64 1.62 

G 3589 19.31 
100-yr 6.32 19.15 0.16 19.15 0.16 
500-yr 6.20 19.64 -0.33 19.64 -0.33 

H 3950 19.47 
100-yr 4.95 20.98 -1.51 20.98 -1.51 
500-yr 5.20 21.42 -1.95 21.42 -1.95 

I 4460 19.59 
100-yr 4.70 22.24 -2.65 22.24 -2.65 
500-yr 5.08 22.64 -3.05 22.64 -3.05 

J 4994 20.58 
100-yr 5.53 24.00 -3.42 24.00 -3.42 
500-yr 5.99 24.39 -3.81 24.39 -3.81 

K 5408 23.27 
100-yr 5.10 25.77 -2.5 25.77 -2.5 
500-yr 5.56 26.16 -2.89 26.16 -2.89 

L 6068 27.05 
100-yr 6.35 28.31 -1.26 28.31 -1.26 
500-yr 6.78 28.69 -1.64 28.69 -1.64 

M 6545 - 
100-yr 7.62 30.21 - 30.21 - 
500-yr 8.26 30.60 - 30.6 - 

N 7067 - 
100-yr 9.21 32.52 - 32.52 - 
500-yr 10.10 32.97 - 32.97 - 

O 7482 - 100-yr 3.65 35.58 - 35.58 - 
500-yr 3.95 36.22 - 36.22 - 
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Alternative 1.1  

XS River 
Sta 

Runway 
13/31 
Elev 
(ft) 

Profile 

Without Coastal Flooding 
Effects 

With Coastal 
Flooding Effects Q100 Elev Increase 

Vel 
Chnl 

W.S. 
Elev 

Free-
board 

W.S. 
Elev 

Free-
board 

EG 
Elev 

Alt 1.1 
Elev Increase 

(ft/s) (ft) (ft) (ft) (ft) (ft) (ft) (ft) 

A 144 - 100-yr 3.49 12.63 - 16.20 - 12.63 12.63 0.00 
500-yr 3.77 13.15 - 16.20 - - - - 

B 698 - 100-yr 6.52 13.44 - 16.20 - 13.44 13.44 0.00 
500-yr 6.80 13.96 - 16.20 - - - - 

C 1336 19.08 
100-yr 9.43 15.47 3.61 16.20 2.88 13.91 15.47 1.56 
500-yr 10.03 15.95 3.13 16.20 2.88 - - - 

D  1791 20.40 
100-yr 5.53 17.58 2.82 17.58 2.82 13.97 17.58 3.61 
500-yr 6.03 18.12 2.28 18.12 2.28 - - - 

E 2432 22.00 
100-yr 6.68 19.10 2.90 19.10 2.90 15.24 19.10 3.86 
500-yr 7.17 19.70 2.30 19.70 2.30 - - - 

F 3094 23.77 
100-yr 3.26 21.16 2.61 21.16 2.61 17.12 21.16 4.04 
500-yr 3.49 21.78 1.99 21.78 1.99 - - - 

G 3589 24.54 
100-yr 4.70 22.02 2.52 22.02 2.52 19.15 22.02 2.87 
500-yr 5.07 22.61 1.93 22.61 1.93 - - - 

H 3950 25.38 
100-yr 5.06 22.74 2.64 22.74 2.64 20.98 22.74 1.76 
500-yr 5.39 23.33 2.05 23.33 2.05 - - - 

I 4460 26.38 100-yr 5.64 23.63 2.75 23.63 2.75 22.24 23.63 1.39 
500-yr 6.11 24.19 2.19 24.19 2.19 - - - 

J 4994 27.57 
100-yr 6.18 25.02 2.55 25.02 2.55 24.00  25.02 1.02 
500-yr 6.64 25.57 2.00 25.57 2.00 - - - 

K 5408 29.27 
100-yr 5.37 26.56 2.71 26.56 2.71 25.77 26.56 0.79 
500-yr 5.70 27.06 2.21 27.06 2.21 - - - 

L 6068 31.47 
100-yr 6.70 28.71 2.76 28.71 2.76 28.31 28.71 0.40 
500-yr 7.22 29.13 2.34 29.13 2.34 - - - 

M 6545 33.00 
100-yr 7.18 30.51 2.49 30.51 2.49 30.21 30.51 0.30 
500-yr 7.80 30.97 2.03 30.97 2.03 - - - 

N 7067 33.86 
100-yr 9.28 32.49 1.37 32.49 1.37 32.52 32.49 -0.03 
500-yr 10.07 32.98 0.88 32.98 0.88 - - - 

O 7482 - 
100-yr 3.64 35.59 - 35.59 -  35.58 35.59 0.01 
500-yr 3.95 36.22 - 36.22 -  - - - 
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Alternative 2.2 

XS River 
Sta 

Runway 
16/34 
Elev 
(ft) 

Profile 

Without Coastal Flooding 
Effects 

With Coastal 
Flooding Effects 

With Coastal Flooding 
Q100 Elev Increase 

Vel 
Chnl 

W.S. 
Elev 

Free-
board 

W.S. 
Elev 

Free-
board 

EG 
Elev 

Alt 2.2 
Elev Increase 

(ft/s) (ft) (ft) (ft) (ft) (ft) (ft) (ft) 

A 144 - 100-yr 3.49 12.63 - 16.20 - 12.63 12.63 0.00 
500-yr 3.77 13.15 - 16.20 - - - - 

B 698 - 100-yr 6.52 13.44 - 16.20 - 13.44 13.44 0.00 
500-yr 6.80 13.96 - 16.20 - - - - 

C 1336 - 100-yr 1.00 13.91 - 16.20 - 13.91 13.91 0.00 
500-yr 1.18 14.46 - 16.20 - - - - 

D 1791 18.96 100-yr 3.96 13.90 5.06 16.20 2.76 13.97 13.90 -0.07 
500-yr 4.25 14.45 4.51 16.20 2.76 - - - 

E 2432 19.70 100-yr 4.12 15.94 3.76 16.20 3.50 15.24 15.94 0.70 
500-yr 4.66 16.52 3.18 16.52 3.18 - - - 

F 3094 20.66 100-yr 3.66 17.90 2.76 17.90 2.76 17.12 17.90 0.78 
500-yr 3.14 18.59 2.07 18.59 2.07 - - - 

G 3589 22.10 100-yr 5.30 19.59 2.51 19.59 2.51 19.15 19.59 0.44 
500-yr 5.16 20.25 1.85 20.25 1.85 - - - 

H 3950 23.68 100-yr 5.07 21.16 2.52 21.16 2.52 20.98 21.16 0.18 
500-yr 5.39 21.66 2.02 21.66 2.02 - - - 

I 4460 25.12 100-yr 5.16 22.52 2.60 22.52 2.60 22.24 22.52 0.28 
500-yr 5.64 22.97 2.15 22.97 2.15 - - - 

J 4994 26.86 100-yr 5.65 24.25 2.61 24.25 2.61 24.00 24.25 0.25 
500-yr 6.11 24.70 2.16 24.70 2.16 - - - 

K 5408 28.71 100-yr 5.24 25.94 2.77 25.94 2.77 25.77 25.94 0.17 
500-yr 5.71 26.37 2.34 26.37 2.34 - - - 

L 6068 31.19 100-yr 7.16 28.56 2.63 28.56 2.63 28.31 28.56 0.25 
500-yr 7.70 28.96 2.23 28.96 2.23 - - - 

M 6545 - 100-yr 6.96 30.55 - 30.55 - 30.21 30.55 0.34 
500-yr 7.56 31.01 - 31.01 - - - - 

N 7067 - 100-yr 9.49 32.42 - 32.42 - 32.52 32.42 -0.10 
500-yr 10.34 32.89 - 32.89 - - - - 

O 7482 - 100-yr 3.62 35.62 - 35.62 - 35.58 35.62 0.04 
500-yr 3.92 36.26 - 36.26 - - - - 
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Alternative 3.0  

XS River 
Sta 

Runway 
16/34 
Elev 
(ft) 

Profile 

Without Coastal Flooding 
Effects 

With Coastal 
Flooding Effects 

With Coastal Flooding 
Q100 Elev Increase 

Vel 
Chnl 

W.S. 
Elev 

Free-
board 

W.S. 
Elev 

Free-
board 

EG 
Elev 

Alt 3.0 
Elev Increase 

(ft/s) (ft) (ft) (ft) (ft) (ft) (ft) (ft) 

A 144 - 100-yr 3.49 12.63 - 16.20 - 12.63 12.63 0.00 
500-yr 3.77 13.15 - 16.20 - - - - 

B 698 - 100-yr 6.52 13.44 - 16.20 - 13.44 13.44 0.00 
500-yr 6.80 13.96 - 16.20 - - - - 

C 1336 18.91 100-yr 1.59 14.16 4.75 16.20 2.71 13.91 14.16 0.25 
500-yr 1.86 14.71 4.20 16.20 2.71 - - - 

D 1791 19.00 100-yr 3.44 14.45 4.55 16.20 2.80 13.97 14.45 0.48 
500-yr 3.96 15.03 3.97 16.20 2.80 - - - 

E 2432 19.58 100-yr 4.09 15.99 3.59 16.20 3.38 15.24 15.99 0.75 
500-yr 4.61 16.59 2.99 16.59 2.99 - - - 

F 3094 20.74 100-yr 3.65 17.91 2.83 17.91 2.83 17.12 17.91 0.79 
500-yr 3.13 18.60 2.14 18.60 2.14 - - - 

G 3589 22.17 100-yr 5.28 19.58 2.59 19.58 2.59 19.15 19.58 0.43 
500-yr 5.12 20.23 1.94 20.23 1.94 - - - 

H 3950 23.68 100-yr 4.90 21.11 2.57 21.11 2.57 20.98 21.11 0.13 
500-yr 5.21 21.60 2.08 21.60 2.08 - - - 

I 4460 25.15 100-yr 5.09 22.45 2.70 22.45 2.70 22.24 22.45 0.21 
500-yr 5.59 22.89 2.26 22.89 2.26 - - - 

J 4994 26.83 100-yr 5.72 24.21 2.62 24.21 2.62 24.00 24.21 0.21 
500-yr 6.18 24.67 2.16 24.67 2.16 - - - 

K 5408 28.62 100-yr 5.38 25.97 2.65 25.97 2.65 25.77 25.97 0.20 
500-yr 5.86 26.41 2.21 26.41 2.21 - - - 

L 6068 31.15 100-yr 7.03 28.60 2.55 28.60 2.55 28.31 28.60 0.29 
500-yr 7.56 29.01 2.14 29.01 2.14 - - - 

M 6545 - 100-yr 7.00 30.54 - 30.54 - 30.21 30.54 0.33 
500-yr 7.59 30.99 - 30.99 - - - - 

N 7067 - 100-yr 9.47 32.43 - 32.43 - 32.52 32.43 -0.09 
500-yr 10.30 32.90 - 32.90 - - - - 

O 7482 - 100-yr 3.62 35.62 - 35.62 - 35.58 35.62 0.04 
500-yr 3.92 36.25 - 36.25 - - - - 
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Appendix G – Scour Equations and Results 
 
All results in units of feet. 

Method 
Alt 1.1 Alt 1.1 Alt 2.2 Alt 2.2 Alt 3 Alt 3 Alt 3 
xsec 
3950 

xsec 
3094 

xsec 
3950 

xsec 
3094 

xsec 
3950 

 xsec 
3094 

xsec 
1791 

Competent Velocity 
Corps Bend 
Total 

-0.12 
3.9 
3.9 

-1.66 
4.05 
4.05 

0.27 
4.26 
4.53 

0.47 
6.74 
7.21 

0.21 
3.04 
3.25 

-0.8 
4.41 
4.41 

na 

Competent Velocity 
Thorne Bend 
Total 

-0.12 
5.07 
5.07 

-1.66 
5.07 
5.07 

0.27 
5.07 
5.34 

0.47 
5.07 
5.54 

0.21 
4.63 
4.84 

-0.8 
4.63 
4.63 

na 

Neil 11.17 8.4 12.58 11.53 12.17 11.9 11.61 
Lacey 2.67 3.81 2.84 1.92 2.35 2.92 2.91 
Blench 2.7 2.1 3.0 2.78 2.92 2.86 2.79 
Maximum 11.17 8.4 12.58 11.53 12.17 11.9 11.61 
Minimum 3.0 2.1 2.84 1.92 2.35 2.86 2.79 
Average 5.1 4.7 5.7 5.8 5.1 5.3 5.8 
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Appendix H-Flood Insurance Rate Maps for Seward Airport and Vicinity 
 

 
Panel 4543 
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Appendix I-Complete HEC-RAS Output Results for All Hydraulic Models 
 

Resurrection River Existing Conditions Model 100-year Flood - HEC-RAS Standard Table 1 
 

Reach River 
Station 

Total 
Discharge 

Minimum 
Channel 

Elevation 

Water 
Surface 

Elevation 

Critical 
Water 

Surface 
Elevation 

Energy 
Gradeline 
Elevation 

Energy 
Gradeline 

Slope 

Channel 
Velocity 

Flow 
Area 

Top 
Width 

Froude 
Number 

 (ft) (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Resurrection R 144 29160 2.29 12.63 10.47 12.79 0.001 3.49 11237.39 8100.84 0.3 
Resurrection R 698 29160 2.09 13.44 12.29 13.73 0.002172 6.52 8432.63 7559.62 0.45 
Resurrection R 1336 29160 7.81 13.91 8.23 13.95 0.000103 1 21357.56 5470.5 0.1 
Resurrection R 1791 29160 7.22 13.97 11.5 14.1 0.00191 2.67 10254.3 3669.35 0.35 
Resurrection R 2432 29160 5.18 15.24 12.98 15.35 0.002159 3.41 11151.41 3775.97 0.38 
Resurrection R 3094 29160 9.35 17.12 15.29 17.33 0.004453 5.29 8899.99 3243.36 0.58 
Resurrection R 3589 29160 12.51 19.15 17.61 19.52 0.005828 6.32 6570.57 2699.78 0.66 
Resurrection R 3950 29160 11.1 20.98 19.63 21.23 0.003442 4.95 7516.93 3273.47 0.52 
Resurrection R 4460 29160 14.88 22.24 21.12 22.53 0.002713 4.7 7042.58 3322.53 0.47 
Resurrection R 4994 29160 15.53 24 23.01 24.28 0.004179 5.53 7324.38 3339.32 0.57 
Resurrection R 5408 29160 17.98 25.77 24.56 26.07 0.004017 5.1 7323.43 3694.93 0.55 
Resurrection R 6068 29160 21.15 28.31 27.59 28.71 0.003922 6.35 7595.72 3725.94 0.58 
Resurrection R 6545 29160 22.38 30.21 29.72 30.95 0.004728 7.62 5581.69 3005.11 0.64 
Resurrection R 7067 29160 22.72 32.52 32.24 33.73 0.006862 9.21 3994.18 2706.98 0.78 
Resurrection R 7482 29160 21.42 35.58 31.89 35.83 0.003422 3.65 7728.7 2492.63 0.27 
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Resurrection River Alternative 1.1 Model 100-year Flood - HEC-RAS Standard Table 1 
 

Reach River 
Station 

Total 
Discharge 

Minimum 
Channel 

Elevation 

Water 
Surface 

Elevation 

Critical 
Water 

Surface 
Elevation 

Energy 
Gradeline 
Elevation 

Energy 
Gradeline 

Slope 

Channel 
Velocity 

Flow 
Area 

Top 
Width 

Froude 
Number 

 (ft) (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Resurrection R 144 29160 2.29 12.63 10.47 12.79 0.001 3.49 11237.39 8100.84 0.3 
Resurrection R 698 29160 2.09 13.44 12.29 13.73 0.002172 6.52 8432.63 7559.62 0.45 
Resurrection R 1336 29160 7.81 15.47 15.11 16.3 0.00555 9.43 6438.17 4124.5 0.74 
Resurrection R 1791 29160 7.22 17.58 15.87 17.92 0.00201 5.53 9177.76 4329.76 0.43 
Resurrection R 2432 29160 5.18 19.1 17.53 19.47 0.002471 6.68 9648.79 4388.34 0.47 
Resurrection R 3094 29160 9.35 21.16 18.63 21.31 0.002467 3.26 9231.95 3828.45 0.25 
Resurrection R 3589 29160 12.51 22.02 20.09 22.29 0.001866 4.7 8218.07 3325.18 0.4 
Resurrection R 3950 29160 11.1 22.74 21.12 23.01 0.00209 5.06 7784.23 2745.25 0.42 
Resurrection R 4460 29160 14.88 23.63 22.02 23.96 0.002387 5.64 7624.6 2796 0.47 
Resurrection R 4994 29160 15.53 25.02 23.58 25.37 0.003535 6.18 8015.95 2927.56 0.55 
Resurrection R 5408 29160 17.98 26.56 25.01 26.86 0.003166 5.37 8219.95 3866.15 0.51 
Resurrection R 6068 29160 21.15 28.71 27.98 29.22 0.003806 6.7 7623.2 3452.88 0.58 
Resurrection R 6545 29160 22.38 30.51 29.72 31.18 0.003854 7.18 5594.68 2722.59 0.58 
Resurrection R 7067 29160 22.72 32.49 32.14 33.73 0.007011 9.28 3955.54 2199.69 0.79 
Resurrection R 7482 29160 21.42 35.59 31.89 35.84 0.003391 3.64 7748.24 2372.27 0.27 
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Resurrection River Alternative 2.2 Model 100-year Flood - HEC-RAS Standard Table 1 
 

Reach River 
Station 

Total 
Discharge 

Minimum 
Channel 

Elevation 

Water 
Surface 

Elevation 

Critical 
Water 

Surface 
Elevation 

Energy 
Gradeline 
Elevation 

Energy 
Gradeline 

Slope 

Channel 
Velocity 

Flow 
Area 

Top 
Width 

Froude 
Number 

 (ft) (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Resurrection R 144 29160 2.29 12.63 10.47 12.79 0.001 3.49 11237.39 8100.84 0.3 
Resurrection R 698 29160 2.09 13.44 12.29 13.73 0.002172 6.52 8432.63 7559.62 0.45 
Resurrection R 1336 29160 7.81 13.91 8.23 13.95 0.000103 1 21357.56 5470.5 0.1 
Resurrection R 1791 29160 7.22 13.9 12.39 14.16 0.004293 3.96 7115.37 2860.79 0.52 
Resurrection R 2432 29160 5.18 15.94 13.47 16.13 0.002412 4.12 8654.95 3152.48 0.4 
Resurrection R 3094 29160 9.35 17.9 15.23 18.09 0.003787 3.66 8274.8 2480.17 0.38 
Resurrection R 3589 29160 12.51 19.59 17.52 19.88 0.004582 5.3 7344.26 2514.5 0.55 
Resurrection R 3950 29160 11.1 21.16 19.75 21.43 0.003648 5.07 7384.36 2881.82 0.5 
Resurrection R 4460 29160 14.88 22.52 21.1 22.81 0.002919 5.16 7277.65 2886.94 0.49 
Resurrection R 4994 29160 15.53 24.25 23.03 24.56 0.003905 5.65 7124.58 2977.52 0.56 
Resurrection R 5408 29160 17.98 25.94 24.71 26.27 0.003939 5.24 6854.12 3423.81 0.55 
Resurrection R 6068 29160 21.15 28.56 27.98 29.15 0.004568 7.16 6959.14 3297.62 0.63 
Resurrection R 6545 29160 22.38 30.55 29.72 31.17 0.003577 6.96 5903.48 2845.62 0.56 
Resurrection R 7067 29160 22.72 32.42 32.24 33.72 0.007497 9.49 3837.62 2157.91 0.81 
Resurrection R 7482 29160 21.42 35.62 31.89 35.87 0.003323 3.62 7792.32 2374.37 0.27 
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Resurrection River Alternative 3.0 Model 100-year Flood - HEC-RAS Standard Table 1 
 

Reach River 
Station 

Total 
Discharge 

Minimum 
Channel 

Elevation 

Water 
Surface 

Elevation 

Critical 
Water 

Surface 
Elevation 

Energy 
Gradeline 
Elevation 

Energy 
Gradeline 

Slope 

Channe
l 

Velocit
y 

Flow 
Area 

Top 
Width 

Frou
de 

Num
ber 

 (ft) (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Resurrection R 144 29160 2.29 12.63 10.47 12.79 0.001 3.49 11237.39 8100.84 0.3 
Resurrection R 698 29160 2.09 13.44 12.29 13.73 0.002172 6.52 8432.63 7559.62 0.45 
Resurrection R 1336 29160 7.81 14.16 9.7 14.24 0.000354 1.59 13670.97 4596.04 0.15 
Resurrection R 1791 29160 7.22 14.45 12.38 14.63 0.002673 3.44 8639.81 3364.16 0.43 
Resurrection R 2432 29160 5.18 15.99 13.47 16.18 0.002335 4.09 8801.9 3212.01 0.4 
Resurrection R 3094 29160 9.35 17.91 15.23 18.1 0.003766 3.65 8290.38 2485.93 0.37 
Resurrection R 3589 29160 12.51 19.58 17.54 19.87 0.004485 5.28 7303.85 2501.33 0.55 
Resurrection R 3950 29160 11.1 21.11 19.69 21.38 0.003521 4.9 7217.75 2832.71 0.49 
Resurrection R 4460 29160 14.88 22.45 21.07 22.74 0.002925 5.09 7091.07 2853.5 0.49 
Resurrection R 4994 29160 15.53 24.21 23.03 24.53 0.004061 5.72 7018.85 2965.58 0.57 
Resurrection R 5408 29160 17.98 25.97 24.75 26.31 0.004089 5.38 6912.41 3454.44 0.56 
Resurrection R 6068 29160 21.15 28.6 27.98 29.17 0.004346 7.03 7082.23 3310.56 0.62 
Resurrection R 6545 29160 22.38 30.54 29.72 31.17 0.003624 7 5869.84 2832.07 0.56 
Resurrection R 7067 29160 22.72 32.43 32.24 33.72 0.007438 9.47 3851.26 2162.53 0.81 
Resurrection R 7482 29160 21.42 35.62 31.89 35.86 0.003331 3.62 7787.12 2374.2 0.27 
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Resurrection River Existing Conditions Model 100-year Flood - HEC-RAS Standard Table 2 
 
Reach River 

Station 
Energy 

Gradeline 
Elevation 

Water 
Surface 

Elevation 

Velocity 
Head 

Friction 
Loss 

Contraction 
And 

Expansion Loss 

Discharge 
Left 

Overbank 

Discharge 
Channel 

Discharge 
Right 

Overbank 

Top Width 

  (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft) 
Main 144 12.79 12.63 0.16   4845.73 17997.81 6316.46 8100.84 
Main 698 13.73 13.44 0.29 0.9 0.04 16622.92 8518.95 4018.14 7559.62 
Main 1336 13.95 13.91 0.03 0.19 0.03 485.52 1296.84 27377.64 5470.5 
Main 1791 14.1 13.97 0.13 0.13 0.03 377.74 2841.23 25941.03 3669.35 
Main 2432 15.35 15.24 0.11 1.25 0 595.85 3079.65 25484.51 3775.97 
Main 3094 17.33 17.12 0.21 1.95 0.03 1467.54 7734.58 19957.88 3243.36 
Main 3589 19.52 19.15 0.37 2.14 0.05 2094.13 11241.82 15824.05 2699.78 
Main 3950 21.23 20.98 0.25 1.69 0.01 6474.65 8376.83 14308.53 3273.47 
Main 4460 22.53 22.24 0.29 1.29 0.01 5146.21 9733.63 14280.17 3322.53 
Main 4994 24.28 24 0.29 1.76 0 4127.23 9447.72 15585.04 3339.32 
Main 5408 26.07 25.77 0.29 1.78 0 1180.16 12264.79 15715.04 3694.93 
Main 6068 28.71 28.31 0.41 2.61 0.03 4554.81 17040.59 7564.61 3725.94 
Main 6545 30.95 30.21 0.74 2.14 0.1 3241.72 23284.41 2633.88 3005.11 
Main 7067 33.73 32.52 1.22 2.64 0.14 1861.17 26091.15 1207.69 2706.98 
Main 7482 35.83 35.58 0.24 2 0.1 2063.33 27089.45 7.22 2492.63 
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Resurrection River Alt 1.1 Model 100-year Flood - HEC-RAS Standard Table 2 
 
Reach River 

Station 
Energy 

Gradeline 
Elevation 

Water 
Surface 

Elevation 

Velocity 
Head 

Friction 
Loss 

Contraction 
And 

Expansion Loss 

Discharge 
Left 

Overbank 

Discharge 
Channel 

Discharge 
Right 

Overbank 

Top Width 

  (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft) 
Main 144 12.79 12.63 0.16   4845.73 17997.81 6316.46 8100.84 
Main 698 13.73 13.44 0.29 0.9 0.04 16622.92 8518.95 4018.14 7559.62 
Main 1336 16.3 15.47 0.83 2.41 0.16 12422.45 16516.23 221.32 4124.5 
Main 1791 17.92 17.58 0.33 1.56 0.05 9609.94 19524.41 25.65 4329.76 
Main 2432 19.47 19.1 0.37 1.54 0.01 14940.19 14168.1 51.71 4388.34 
Main 3094 21.31 21.16 0.16 1.82 0.02 14249.61 14818.79 91.6 3828.45 
Main 3589 22.29 22.02 0.27 0.94 0.03 7716.77 21441.83 1.4 3325.18 
Main 3950 23.01 22.74 0.27 0.72 0 14984.05 14129.03 46.93 2745.25 
Main 4460 23.96 23.63 0.33 0.94 0.02 10766.81 16895.06 1498.13 2796 
Main 4994 25.37 25.02 0.35 1.4 0 7771.4 14365.53 7023.07 2927.56 
Main 5408 26.86 26.56 0.3 1.49 0 3155.42 16781.24 9223.34 3866.15 
Main 6068 29.22 28.71 0.51 2.3 0.06 6710.14 19921.37 2528.49 3452.88 
Main 6545 31.18 30.51 0.67 1.92 0.05 4147.91 23434.85 1577.24 2722.59 
Main 7067 33.73 32.49 1.23 2.38 0.17 1834.78 26140 1185.23 2199.69 
Main 7482 35.84 35.59 0.24 2.01 0.1 2086.65 27065.87 7.48 2372.27 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

71

B71



 
 
Resurrection River Alt 2.2 Model 100-year Flood - HEC-RAS Standard Table 2 
 
Reach River 

Station 
Energy 

Gradeline 
Elevation 

Water 
Surface 

Elevation 

Velocity 
Head 

Friction 
Loss 

Contraction 
And 

Expansion Loss 

Discharge 
Left 

Overbank 

Discharge 
Channel 

Discharge 
Right 

Overbank 

Top Width 

  (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft) 
Main 144 12.79 12.63 0.16   4845.73 17997.81 6316.46 8100.84 
Main 698 13.73 13.44 0.29 0.9 0.04 16622.92 8518.95 4018.14 7559.62 
Main 1336 13.95 13.91 0.03 0.19 0.03 485.52 1296.84 27377.64 5470.5 
Main 1791 14.16 13.9 0.27 0.14 0.07 510.62 4028.52 24620.86 2860.79 
Main 2432 16.13 15.94 0.19 1.96 0.01 1427.12 4745.95 22986.93 3152.48 
Main 3094 18.09 17.9 0.19 1.96 0 2538.09 7075.33 19546.57 2480.17 
Main 3589 19.88 19.59 0.29 1.76 0.03 2622.34 12525.4 14012.27 2514.5 
Main 3950 21.43 21.16 0.27 1.55 0 7578.2 11084.69 10497.11 2881.82 
Main 4460 22.81 22.52 0.28 1.38 0 6261.88 11651.85 11246.28 2886.94 
Main 4994 24.56 24.25 0.31 1.74 0.01 4787.21 10481.03 13891.76 2977.52 
Main 5408 26.27 25.94 0.33 1.71 0.01 1454.42 13361.74 14343.84 3423.81 
Main 6068 29.15 28.56 0.59 2.8 0.08 6341.96 20489.9 2328.14 3297.62 
Main 6545 31.17 30.55 0.62 2.02 0.01 4193.44 22926.32 2040.24 2845.62 
Main 7067 33.72 32.42 1.3 2.34 0.2 1758.28 26286.44 1115.27 2157.91 
Main 7482 35.87 35.62 0.24 2.04 0.11 2139.15 27012.79 8.07 2374.37 
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Resurrection River Alt 3.0 Model 100-year Flood - HEC-RAS Standard Table 2 
 
Reach River 

Station 
Energy 

Gradeline 
Elevation 

Water 
Surface 

Elevation 

Velocity 
Head 

Friction 
Loss 

Contraction 
And 

Expansion Loss 

Discharge 
Left 

Overbank 

Discharge 
Channel 

Discharge 
Right 

Overbank 

Top Width 

  (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft) 
Main 144 12.79 12.63 0.16   4845.73 17997.81 6316.46 8100.84 
Main 698 13.73 13.44 0.29 0.9 0.04 16622.92 8518.95 4018.14 7559.62 
Main 1336 14.24 14.16 0.09 0.49 0.02 1145.24 2213.36 25801.4 4596.04 
Main 1791 14.63 14.45 0.18 0.36 0.03 805.58 4717.96 23636.46 3364.16 
Main 2432 16.18 15.99 0.19 1.56 0 1434.02 4793.25 22932.73 3212.01 
Main 3094 18.1 17.91 0.19 1.92 0 2544.37 7064.68 19550.95 2485.93 
Main 3589 19.87 19.58 0.29 1.74 0.03 2569.28 12372.07 14218.64 2501.33 
Main 3950 21.38 21.11 0.27 1.51 0 7177.16 10446.54 11536.29 2832.71 
Main 4460 22.74 22.45 0.29 1.35 0.01 6015.98 11242.69 11901.33 2853.5 
Main 4994 24.53 24.21 0.32 1.78 0.01 4750.6 10487.19 13922.21 2965.58 
Main 5408 26.31 25.97 0.34 1.78 0 1568.21 13904.29 13687.5 3454.44 
Main 6068 29.17 28.6 0.57 2.79 0.07 6449.49 20340.38 2370.13 3310.56 
Main 6545 31.17 30.54 0.63 1.98 0.02 4161.53 22972.6 2025.87 2832.07 
Main 7067 33.72 32.43 1.29 2.35 0.2 1766.94 26269.58 1123.49 2162.53 
Main 7482 35.86 35.62 0.24 2.04 0.1 2132.96 27019.04 8 2374.2 
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Hydraulic Mapping and Modeling 
Kenneth F. Karle, P.E. 

1091 West Chena Hills Drive, Fairbanks, AK  99709 
 
 
 
July 6, 2016 
 
Memorandum 
 
To:    Royce Conlon, P.E., PDC Inc. Engineers 
   
From:  Kenneth Karle, P.E., Hydraulic Mapping and Modeling 
 
Subject:  River Behavior Considerations for Channel Excavation  
 
 
There appears to be continued interest from the public and others in investigating the use of 
channel diversion through excavation as a potential method to solve the flooding problems at the 
Seward Airport.  This memo provides a brief explanation of the geomorphology of braided rivers 
and the hydraulic forces involved in bedload transport and deposition, and should provide 
additional justification, if needed, for the decision to select an alternative that does not include 
large-scale excavation of a new channel segment in the Resurrection River alluvial fan delta. 
 
Braided River Geomorphology-The upper 8 miles of the Resurrection River takes the form of a 
meandering channel confined within a narrow meandering canyon. The channel transforms into a 
braided river as multiple glacially-fed tributaries provide water and sediment input, and 
ultimately transforms into an alluvial fan delta for approximately three miles before flowing into 
Resurrection Bay.  Salmon Creek and Japanese Creek also provide water and sediment input to 
the alluvial fan delta. 
 
The alluvial fan delta is braided in nature, and consists of interconnected distributary channels 
formed in coarse depositional materials. River conditions that are universally attributed to 
braided rivers include high bank sediment supply upstream, high bank erodibility, little to no 
vegetation, moderately steep gradients, and flashy runoff conditions which vary from low to high 
flows frequently (Leopold et al, 1964, and others). 
 
Braided rivers are generally found in steep valleys relative to other types of rivers. A common 
explanation for braiding states that a river needs to dissipate energy as it moves downstream. 
Otherwise, velocity would continue to increase, which leads to downcutting and channel erosion. 
However, since many rivers cannot downcut because they discharge into a water body with fixed 
elevation, other actions are needed to dissipate energy. By braiding, a river increases its overall 
length, decreases its slope, and increases the amount of energy dissipated in longer channels and 
in bends. Equilibrium is maintained between energy gained and energy lost. The fan delta 
becomes a depositional zone to maintain its grade.  
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Though commonly referred to as a floodplain, the wide braided gravelly and unvegetated area 
where the channels, both active and abandoned, and gravel bars are located are not technically 
floodplains, but rather part of the active fan delta.  
 
Sediment Deposition-The shear stress at the bed  𝜏o  is the force of moving water against the 
channel bed.  Referred to as the tractive force, it determines the power of flow to dislodge and 
transport sediment particles. The equation for shear stress for steady gradually varied flow is: 
 

𝜏o  =  𝛾 R S 
 
Where 𝜏o = bed shear stress 
𝛾 = specific weight of water 
R = hydraulic radius 
S = friction slope 
 
As the slope S decreases, the shear stress decreases, along with the power to dislodge and 
transport sediment. Sediment in transport will settle out with a shallower slope. 
 
For the 8500 foot reach upstream of the Seward Highway Bridge, the Resurrection River has an 
average slope of 0.005 feet/feet. The bed slope is relatively consistent; see Figure 1. In natural 
river systems, slopes are steepest near the headwaters and gradually flatten out near the mouth. 
This holds true for the Resurrection River as well. Downstream of the Seward Highway/ARRC 
bridges, the slope flattens out considerably.  Resurrection Bay provides a fixed elevation water 
body (aside from tidal range). Unable to downcut, the river braids, decreases its slope, deposits 
sediment, and dissipates energy. The fan delta becomes a depositional zone to maintain its grade.  
 

 
Figure 1.  Resurrection River channel slopes. 
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Though there are several processes that are responsible for braiding, it is important to note the 
time frame in which these processes can occur. Researchers have noted that “Individual channels 
and bars in such rivers can evolve, migrate, and switch position within days or hours of 
competent flow, so that the overall pattern is bewilderingly variable and complex.” (Ferguson et 
al, 1992).  Others have noted that though some processes require high water stages, some do not, 
and braiding can occur at constant discharges. 
 
Resurrection River Bedload Rates and Sediment Deposition-I have been unable to locate 
estimates of annual bedload rates for the Resurrection River; however, the general consensus is 
that the bedload rates are high. Multiple reports provide descriptions of high bedload rates, active 
channel migration, and severe sediment deposition.  The Alaska Railroad estimates that the 1995 
Resurrection River flood event dumped 60,000 cubic yards of sediment in the ARR docking 
harbor just off the east end of the river (T. Brooks, personal communication).  The Corps of 
Engineers notes that Seward drainages carry glacial debris that is deposited in the streams and 
added to the alluvial fans at outlets (COE, 2008).   A report by a multi-agency task force formed 
to pursue a comprehensive solution to flooding in Seward noted that: 
 

“..streams tributary to Resurrection River drain steep glaciated subbasins and deposit 
large quantities of coarse bed materials in alluvial fans at their mouths.  These deposited 
materials are subsequently picked up and moved downstream through the Resurrection 
River valley, particularly during flood flows. Transport of these materials constantly 
modifies the major stream channels. The river migrates back and forth through many 
distributaries located in a flood plain ranging up to 1 mile in width.”(Task Force, 1998). 
 

A report by the Seward/Bear Creek Flood Service Area notes that streams in the Resurrection 
Bay watershed carry huge amounts of gravel and debris which: 
 

 “guarantees that they will naturally meander over alluvial fans or through braided 
channels and definitely refuse to stay in one place.” (SBCFSA, 2009). 

 
A series of aerial photographs of the Seward Airport area, stretching from 1950 through 2014, 
documents the channel migration of the Resurrection River to the southwest across the alluvial 
fan delta. See Appendix 1 of this memo. 
 
Excavation of active fan deltas has been conducted frequently in Alaska, primarily to utilize the 
gravel. For example, a long-term gravel excavation program on the Toklat River in Denali 
National Park and Preserve is unique within the national park system; its success is due to the 
high bedload and quick replenishment rates that refill the excavated channels within a few years 
or less (Karle, 2010). 
 
MHW completed a study of river processes along another wide braided river system in 
Southcentral Alaska for the NRCS in order to assess various options to control bank erosion.  
The 2004 study, 'Matanuska River Erosion Assessment Design Study Report’ (USDA, 2004) 
focuses on a study area that encompassed the river floodplain from the Old Glenn Highway 
Bridge downstream approximately 6 miles to the Bodenburg Butte area.  The NRCS report 
included an extensive study of gravel removal as a bank erosion protection alternative.  Channel 
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excavations would be designed to reduce velocities and stresses on banks during high and 
moderate flow events (USDA, 2004).   
 
The study utilized computer modeling to estimate the effect of channel excavations on flow 
pattern, hydraulic characteristics, and sediment transport.  Excavated trenches were created 
within the river model and analyzed. The modeled trenches were 10 feet deep, 500 feet wide, and 
2500, 3300, and 6500 feet long. The study authors acknowledged that such excavation requires 
construction practices of a large-scale mining operation.  To be effective during moderate floods 
(2- to 10-year flood), the initial modeling involved the removal of approximately 2.2 million 
cubic yards of material. The authors noted that additional planning and modeling was needed to 
adjust the trenches to maximize effectiveness. 
 
The following paragraph from the NRCS report describes a major disadvantage to this 
alternative.  Italics have been added for emphasis. 

 
“From a geomorphologic perspective, the behavior of the excavated channels is of 
concern on the Matanuska River, since natural river instability may impact the 
effectiveness of the trenches to re-direct flows and reduce water levels. Since braided 
channels characteristically exhibit irregular and unpredictable morphologic 
development, there can be no guarantee that the proposed excavations will remain stable 
for a significant time period (i.e. multiple freshet seasons) to reduce flood levels and 
redirect flows, as intended. In addition, there is a risk that bank erosion could continue 
due to flow in the smaller subchannels even if the trenched channels are constructed. If an 
appreciable amount of the flow remains outside  of the excavated channel, bank erosion 
may continue. In addition, flows through the initially straight excavations will likely 
erode their banks and eventually result in irregular excavated channel patterns with flow 
paths deviating from the constructed alignment.” NRCS, 2004; p. 3-2. 

 
Summary-Based on the general description of channel excavation for bank erosion control in 
the NRCS report, and the extensive experience of the authors with gravel excavation on braided 
rivers, I concur with ADOT&PF’s recommendation that channel excavation is not a viable 
engineering solution to ameliorate or control flooding of the Seward Airport. There is no 
guarantee that an excavated channel would remain stable, or redirect flows, as intended, for the 
following reasons: 
 

• Upstream of the Seward Highway Bridge, the Resurrection River, Salmon Creek and 
Japanese Creek all provide high inputs of sediment to the Resurrection River drainage.  

• The slope of the alluvial fan delta downstream of the Seward Highway Bridge is less than 
the slope of the river upstream, creating a depositional environment. 

• High sediment transport in the Resurrection River, even during low to moderate flows, 
could alter or fill an excavated channel on the alluvial fan delta within days.  

• Remaining flow outside of the excavated channel may still cause sediment deposition, 
bank erosion, and flooding of the runway. 
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Appendix 1-Resurrection River Channel Locations, 1950 to 2014 
 
The approximate location of the Resurrection River channel in 1950 is shaded in blue, and 
overlain on the following aerial images: 1950, 1973, 1976, 1985 (infrared imagery-channel 
shaded in yellow), 1997, 2011, and 2014. 
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[dZi# Bh_ZWo*# O[fj,# 3*# j^ek]^# Yecc_ii_ed#

c[cX[h# Fe^d# Bh[dY^# iWoi# j^Wj# _i# dej# bed]#

[dek]^,#

LkXb_Y# Yecc[dj# YWd# X[# i[dj# je# c_Y^[b+

b[fh_eh<dkaWh[i[WhY^,Yec#eh# #mh_jj[d#Yec+

c[dji#YWd#X[#Z[b_l[h[Z#je#j^[#O[mWhZ#?ec+

ckd_jo#H_XhWho#\hedj#Z[ia,#=bb#Yecc[dji#Wh[#

Zk[#Xo#Bh_ZWo*#O[fj#3,#P^[#O[mWhZ#D_ijeh_Y#

Lh[i[hlWj_ed# ?ecc_ii_ed# m_bb# h[l_[m# WdZ#

Z_iYkii#j^[#ZhW\j#fbWd#_d#W#meha#i[ii_ed#\eb+

bem_d]# j^[_h#=k]kij# 05# c[[j_d],# P^[# fbWd#

YWd# X[# WYY[ii[Z# edb_d[# Wj# mmm,Y_joe\i[+

mWhZ,ki-@eYkc[dj?[dj[h-R_[m-/775,

8OWXTVOI!AVKWKVZGXOTS!AQGS!SKKJW!UYHQOI!OSUYX!

Ecp�v!igv!gpqwijA!Ejgem!qwv!

yyy/VjgUgyctf!Rjqgpkz!NQI/eqo

@]eSZZ"D]W\b"ZOU]]\
2JHF!7;A?!&

gk[ij# \eh# fhefeiWbi# ]Wl[# fej[dj_Wb# YedjhWY+
jehi#W#bWh][#m_dZem#\eh#f[h\ehcWdY[*#ej^[h+
m_i[# j^[# X_Zi#mekbZ# ^Wl[#X[[d# ckY^# ceh[#
[nf[di_l[*#^[#iW_Z,#

S^[d# Z_iYkii_ed# cel[Z# XWYa# je# j^[# Ykh+
h[dj# ic[bb*# ?ekdY_bmecWd# Eh_i# @Whb_d]#
fh[ii[Z# H[cWd# WXekj# [c[h][dYo# c[Wikh[i#
WlW_bWXb[#je#iWblW][#Xki_d[ii[i#WdZ#h[i_Z[djis#
gkWb_jo#e\#b_\[#h_]^j#dem,#P^[#edbo#l_WXb[#ef+
j_ed#fh[i[dj[Z#mWi#YWbY_kc#d_jhWj[*#m^_Y^#j^[#
Y_jo# _i# Wbh[WZo# ki_d]# je# Z[Yh[Wi[# j^[# ic[bb,#
LkXb_Y# Sehai# @_h[Yjeh#S?#?Wi[o# iW_Z#^[# _i#
ki_d]#j^[#cWdk\WYjkh[hi#Zei_d]#iY^[Zkb[#Xkj#
W]h[[Z#je#]e#XWYa#WdZ#h[i[WhY^#ceh[#je#i[[#_\#
WZZ_j_edWb#d_jhWj[#_i#d[[Z[Z,#

?ekdY_bcWd#@Wb[#>kjji#Wia[Z#H[cWd#m^e#
^[# ]e[i# je# m^[d# ^[# d[[Zi# WZl_Y[,# H[cWdsi#
_d_j_Wb# h[ifedi[# mWi# ^_ci[b\*# Xkj# Z_Z# e\\[h#
kf#iec[#fkXb_i^[Z#Wkj^ehi#Wi#h[\[h[dY[i#^[#
ki[i,#H[cWd# iW_Z#^[#^Wi# Wia[Z# j^[#@A?#\eh#
^[bf#m_j^#j^[#W_h#gkWb_jo#_iik[,#

tP^[o# ceh[# eh# b[ii# iW_Z*# ]eeZ# bkYa# m_j^#
j^Wj*#ie#E#m[dj#je#j^[#fh_lWj[#i[Yjeh#\eh#j[ij_d]#
[gk_fc[dj*u#iW_Z#H[cWd,#

=j#ed[#fe_dj*#H[cWd#iW_Z#^[#mWidsj#WmWh[#
j^[h[#mWi#Wdoj^_d]#mhed]#m_j^#j^[#W[hWjehi*#
Xkj# mWi# h[c_dZ[Z# j^Wj# j^[# W[hWjehi# ^Wl[# W#
b[Wa#WdZ#W_h# _i#[iYWf_d]# je#fbWY[i#kdademd*#
m^_Y^#YWki[i#j^[#ic[bb#je#_dYh[Wi[,#

H[cWd#iW_Z#j^[#ic[bb#m_bb#][j#mehi[#m^[d#
j^[# ibkZ][# h[celWb#X[]_di#WdZ# j^[h[# Wh[#de#
fbWdi#Ykhh[djbo#_d#fbWY[#je#c_j_]Wj[#j^Wj#_iik[,#
P^[#YekdY_b#Wia[Z#m^Wj#ej^[h#Y_j_[i#Ze#m^[d#
j^[o#[nf[h_[dY[#j^_i#fheXb[c,#

tLedZi#Wh[#dej#kikWbbo#ie#Ybei[#je#f[efb[*u#
iW_Z#H[cWd,#

Oe*# ?ekdY_bmecWd# ?^h_ij_d[# P[hho# Wia[Z#
H[cWd# if[Y_"YWbbo# je# "dZ# ekj# m^Wj# YWd# X[#
Zed[,#

tL[efb[#Wh[#ic[bb_d]#j^_i#WdZ#^Wl_d]#^[WZ+
WY^[i*u#iW_Z#P[hho,#tEi#_j#cWii#^oij[h_W;#N[Wb#
eh#f[hY[_l[Z#m[#^Wl[#je#Ze#iec[j^_d],#P^[h[#
Wh[# Y^_bZh[d#Wj#Hem[bb#Le_dj,#P^_i# _idsj#d[m,#
P^_i#^Wff[di#_d#ej^[h#fbWY[i,u#

Pe# j^_i# h[cWha*# H[cWd# iW_Z*# ^[#^WZ# ]ed[#
ekj# m_j^# ^_i# ZWk]^j[h# OkdZWo# d_]^j# WdZ#
Z_Zdsj#ic[bb#Wdoj^_d]#ekj#Wj#Hem[bb#Le_dj,#

tS[#Z_Z#ic[bb#_j#m^[d#m[#]ej#Xo#j^[#O[WH+
_\[# ?[dj[h*u# iW_Z# H[cWd,# tEsc# dej# iWo_d]# _j#
_idsj#feii_Xb[*#`kij#j^Wj#E#Z_Zdsj#ic[bb#_j#ed#j^Wj#
d_]^j#Wj#j^Wj#j_c[,u#

?edl[hiWj_ed# cel[Z# je# m^Wj# _i# WYjkWbbo#
YWki_d]#j^[#ic[bb,#H[cWd#iW_Z#je#][j#h_Z#e\#j^[#
ic[bb*#oek#mekbZ#"hij#^Wl[#je#"dZ#ekj#m^Wj#
_i#cWa_d]#j^[#W_h#ic[bb,#Ej#YekbZ#X[#W#YecX_dW+
j_ed#e\#]Wi[i#ikY^#Wi#YWhXed*#Wcced_W*#c[j^+
Wd[#eh#^oZhe][d#ikb"Z[*#^[#iW_Z,

t?Wdsj# oek# j[ij# \eh# j^ei[# ]Wi[i*u# Wia[Z#
?ekdY_bcWd#>kjji;#tS^Wj#_i#_j;#Ei#_j#^Whc\kb;#
P^[h[#cWo#X[#iec[j^_d]#[bi[,#E#Zedsj#X[b_[l[#

j^_i#_i#`kij#^oZhe][d#ikb"Z[,u#
H[cWd# iW_Z# _j# fheXWXbo# mWidsj# d[Y[iiWho#

X[YWki[# oek# Zedsj# d[[Z# je# j[ij# \eh# YWhXed#
Z_en_Z[#eh#eno][d#WdZ#j^[#[gk_fc[dj#_i#Ykh+
h[djbo#i^em_d]#W#h[WZ_d]#e\#tded+Z[j[Yju#\eh#
^oZhe][d# ikb"Z[*# j^ek]^# _j# mWi# h[l[Wb[Z#
j^Wj#j^[#j[ij_d]#[gk_fc[dj#_i#dej#Yecfb[j[bo#
ekji_Z[*#hWj^[h*#_j#_i#^eki[Z#_d#W#kd_j#m_j^#j^[#
Zeehi#ef[d#X[YWki[# j^[# [gk_fc[dj# _dijWbb[h#
mWi#mehh_[Z#WXekj#hW_d#ZWcW][*#iW_Z#?Wi[o,

tS^Wj#oek#Wh[#b_a[bo#ic[bb_d]#Wh[#ikbf^kh#
YecfekdZi*# ie# oek# YekbZ# ijWhj# j^[h[*u# iW_Z#
H[cWd,#

>kj*# m^Wj# YWd# X[# Zed[# h_]^j# dem*# Wia[Z#
?ekdY_bmecWd#?WiW]hWdZW,#

?Wi[o# iW_Z# ^[# mekbZ# _dl[ij_]Wj[# ^_]^[h#
Zei_d]#e\#YWbY_kc#d_jhWj[#WdZ#beea#_dje#W[hW+
jehi,#

tS[# h[Wbbo# Wh[# Ze_d]# Wbb# m[# YWd*u# iW_Z#
?Wi[o,#

P^[# [dj_h[#meha# i[ii_ed# bWij[Z# ceh[# j^Wd#
jme# ^ekhi# WdZ# Yel[h[Z# W# bej# e\# ]hekdZ,#
O[mWhZ#h[i_Z[dj#WdZ#[dl_hedc[djWb#jen_Yebe+
]_ij#]Wl[#H[cWd#W#hkd#\eh#^_i#ced[o#m_j^#W#
cWij[h# YbWii# _d#X_ebe]o#Wi#Bh[dY^#[nfh[ii[Z#
YedY[hd# j^Wj# dej# [dek]^# _i# ademd# WXekj#
m^Wj# _i# ]e_d]# ed# _d# j^[# bW]eed# W[heX_YWbbo#
WdZ#Wd[heX_YWbbo,#

Je#if[Y_"Y#iebkj_edi#m[h[#e\\[h[Z#Xkj#j^[#
YekdY_b# WdZ# h[i_Z[dji# Z_Z# ^Wl[# W# Y^WdY[# je#
Wia#j^[#[d]_d[[h#j^[#Y_jo#h[b_[i#ed#^em#j^[#bW+
]eed#fheXb[c#]ej#je#j^_i#fe_dj#e\#Zoi\kdYj_ed#
WdZ#m^Wj#YWd#X[#Zed[#je#iWblW][#Xki_d[ii[i#
WdZ#h[ZkY[#̂ [Wbj^#h_ia,#H[cWd#iW_Z#j^[#@A?si#
Z[Y_i_ed#dej#je#Wbbem#j^[#Y_jo#W#XofWii#mW_l[h#
je#cWa[#ibkZ][#h[celWb#b[ii#[nf[di_l[#mWi#W#
feb_j_YWb#Z[Y_i_ed,#

PemWhZ#j^[#[dZ#e\#j^[#c[[j_d]*#\hkijhWj[Z#
Hem[bb# Le_dj# h[i_Z[dj# HodZW# LWgk[jj[# iW_Z#
j^[h[# mWi# Wd# [b[f^Wdj# _d# j^[# heec# YWbb[Z#
tj^Wj#Wjjehd[o#m[#Zedsj#^Wl[#o[j,u#

tS^Wj# Esc# ^[Wh_d]# _i# j^Wj# E# fh[jjo# ckY^#
YWdsj#jWa[#h[i[hlWj_edi#\eh#IWo#eh#Fkd[*u#iW_Z#
LWgk[jj[,# O^[# Wia[Z# j^[# YekdY_b# je# Yedi_Z[h#
j^[#Yeij#e\#if[[Z_d]#kf#j^[#Zh[Z]_d]#fheY[ii#
l[hiki# j^[# beii# X[_d]# ikijW_d[Z# Xo# Hem[bb#
Le_dj#h[i_Z[dji,#

=dej^[h# Hem[bb# Le_dj# Xki_d[ii# emd[h*#
Fe^d#LW][*#jebZ#j^[#YekdY_b#^[#d[[Zi#iec[#Wi+
ikhWdY[# j^Wj# d[nj# ikcc[h# j^[# ic[bb# m_bb# X[#
]ed[#X[YWki[#^[#Ze[idsj#adem#_\#^[#YWd#a[[f#
^_i#h[jkhd_d]#ijW\\,#

tE#Ze#\[[b#iec[#ikffehj#\hec#j^[#YekdY_b*u#
iW_Z#LW][,# tE# adem# _jsi#dej#fb[WiWdj# \eh# Wdo#
e\#ki,u#

=j# j^_i# j_c[*# H[cWd# WdZ# ?Wi[o# WdZ# Y_jo#
cWdW][c[dj# ^Wl[# X[[d# Wia[Z# je# d[]ej_Wj[#
m_j^#j^[#YedjhWYjeh#_d#W#mWo#j^Wj#c_]^j#if[[Z#
kf#j^[#fheY[ii,#P^[#h[ikbji#e\#W#i[l[d#ZWo#W_h#
gkWb_jo# j[ij_d]# f[h_eZ# i^ekbZ# X[# h[WZo# j^_i#
m[[a#WdZ#j^[o#m_bb#X[#h[l_[m[Z#Xo#YekdY_b,#
Ed#WZZ_j_ed*# j^[#YekdY_b#Wia[Z# j^[#Y_jo#cWd+
W][h# je# fkj# j^[# bW]eed# _iik[# _d# [l[ho# Y_jo#
cWdW][hsi#h[fehj#\eh#[l[ho#YekdY_b#c[[j_d],#
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BKH 2ODVND 5HSDUWPHQW RI BUDQVSRUWDWLRQ DQG ?XEOLF 7DFLOLWLHV "5>B!?7#$ ZLWK WKH

7HGHUDO 2YLDWLRQ 2GPLQLVWUDWLRQ$ KDV EHJXQ D SURMHFW WR LPSURYH WKH AHZDUG

2LUSRUW% BKH SURMHFW]V SULPDU\ SXUSRVH LV WR PDNH LPSURYHPHQWV WKDW ZLOO

VXEVWDQWLDOO\ UHGXFH IXUWKHU GDPDJH WR DLUSRUW IDFLOLWLHV FDXVHG E\ WKH IUHTXHQW

IORRGLQJ RI WKH @HVXUUHFWLRQ @LYHU% BKH SURSRVHG SURMHFW DOVR ZLOO OLNHO\ LQFOXGH

UXQZD\&WD[LZD\ UHFRQVWUXFWLRQ$ SDYHPHQW UHKDELOLWDWLRQ$ QHZ DLUSRUW

OLJKWLQJ&HOHFWULFDO HQFORVXUH EXLOGLQJ$ QHZ QDYLJDWLRQDO DLGV$ DQG DGGLWLRQDO IHQFLQJ

DQG HURVLRQ FRQWURO&DUPRU% 2OO DOWHUQDWLYHV LGHQWLILHG ZLOO EH VXEMHFW WR IXUWKHU

HQYLURQPHQWDO DQG HQJLQHHULQJ VWXG\%

?OHDVH VWRS E\ WKH SXEOLF PHHWLQJ DQ\ WLPH GXULQJ WKH KRXUV EHORZ WR OHDUQ PRUH$

KHOS LGHQWLI\ LVVXHV DQG FRQFHUQV$ DQG VSHDN WR D SURMHFW WHDP PHPEHU%

4H7@>8 3D;B .CHF; 1;;G>B=

,6G;) BKXUVGD\$ AHSWHPEHU (($
$
)'(+

.CHEF) + SP WR . SP "VWRS E\ DQ\ WLPH#

4EC?;8G 3I;EI>;J 4E;F;BG6G>CB0 (, PLQXWHV DW +0(, SP DQG -0(, SP

0C86G>CB0 ;%<% @DH <DULQH 6GXFDWLRQ 3XLOGLQJ "OREE\ DQG DXGLWRULXP#

*99E;FF) )'( @DLOZD\ 2YHQXH$ AHZDUG

CULWWHQ FRPPHQW PD\ EH JLYHQ DW WKH >SHQ 8RXVH$ VXEPLWWHG YLD WKH ZHEVLWH

"ZZZ%GRW%VWDWH%DN%XV&FUHJ&VHZDUGDLUSRUW&#$ HPDLO "VROVWLFHDN1VROVWLFHDN%FRP#$ RU

PDLO "@RELQ @HLFK$ ?XEOLF 9QYROYHPHQW 4RRUGLQDWRU$ AROVWLFH 2ODVND 4RQVXOWLQJ$ )-'.

7DLUEDQNV AWUHHW$ AXLWH 3$ 2QFKRUDJH$ 2; //,'*# E\ AHSWHPEHU )-$ )'(+% 7RU PRUH

LQIRUPDWLRQ RU WR MRLQ WKH PDLOLQJ OLVW$ YLVLW ZZZ%GRW%VWDWH%DN%XV&FUHJ&VHZDUGDLUSRUW&%

BKH 5>B!?7 FRPSOLHV ZLWK BLWOH 99 RI WKH 2PHULFDQV ZLWK 5LVDELOLWLHV 2FW RI (//'% 9QGLYLGXDOV ZLWK D

KHDULQJ LPSDLUPHQW FDQ FRQWDFW 5>B!?7 DW D BHOHSKRQH 5HYLFH IRU WKH 5HDI "B55# DW "/'.#)-/"

'+.*% =R SHUVRQ VKDOO EH H[FOXGHG IURP SDUWLFLSDWLRQ LQ$ RU EH GHQLHG EHQHILWV RI DQ\ 5>B!?7

SURJUDPV EDVHG RQ UDFH$ UHOLJLRQ$ FRORU$ JHQGHU$ DJH$ PDULWDO VWDWXV$ DELOLW\$ RU QDWLRQDO RULJLQ%

5;J6E9 *>EDCEG /ADECI;A;BG 4EC?;8G #!&%(&'$

4H7@>8 3D;B".CHF; 1;;G>B=

"

2CG>8; C< /BG;BG GC +CB9H8G

4E;@>A>B6EK -B=>B;;E>B= 5GH9>;F
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Wi{evh Emvtsvx Mqtvsziqirxw Tvsnigx +&87<8;,
Tyfpmg Qiixmrk &4 Stir Lsywi erh Tvsnigx Tviwirxexmsr Witxiqfiv 44/ 5347

Zmwmx xli tvsnigx sr xli {if ex> {{{1hsx1wxexi1eo1yw2gvik2wi{evhemvtsvx2

Qiixmrk Ekirhe erh Szivzmi{
Meeting Purpose

" Xs tviwirx xli Wi{evh Emvtsvx Mqtvsziqirxw Tvsnigx +mrgpyhmrk e tvsnigx

szivzmi{/ i|mwxmrk gsrhmxmsrw/ mwwyiw lievh ws jev/ erh wglihypi,1

" Xs kexliv mrtyx jvsq gsqqyrmx} qiqfivw erh psgep i|tivxw sr mwwyiw erh

gsrgivrw1

Meeting Format
" Stir Lsywi Lsyvw> 7 tq xs ; tq

o Tpiewi wmkr mr erh xlir zmwmx xli mrjsvqexmsr wxexmsrw +wii hixemp fips{, mr xlmw psff}1

" Tvsnigx Szivzmi{ Tviwirxexmsr

o Wxit mrxs xli eyhmxsvmyq ex imxliv 7>48 tq sv 9>48 tq xs pmwxir xs e 48 qmryxi tvsnigx

tviwirxexmsr erh szivzmi{1

Open House Stations
Wxexmsr &4> [ipgsqi erh Wmkr mr

Wxexmsr &5> Tvsgiww Szivzmi{

o Fikmr {mxl e �fmk tmgxyvi� zmi{ sj xlmw tvsnigx1 Pievr efsyx xli tvsnigx tvsgiww/ mrgpyhmrk

{livi {i evi mr xlmw tvsnigx rs{/ erh ls{ xlmw tvsgiww {svow xs fepergi fmk0tmgxyvi

gsrwmhivexmsrw1

Wxexmsr &6> I|mwxmrk Gsrhmxmsrw

o Vizmi{ {lex {i lezi pievrih ws jev vipexih xs>

Ezmexmsr Egxmzmx}

[mrh Gsziveki

[ixperhw

Perh S{rivwlmt erh ^srmrk

Jyxyvi Tperw sj Epewoe Vempvseh Gsvtsvexmsr +ehnegirx emvtsvx rimklfsv,

o Wlevi }syv xlsyklxw erh mhiew sr xliwi xstmgw sv sxlivw {mxl e xieq qiqfiv1

Wxexmsr &7> Gsrwmhivexmsrw erh Mwwyiw

o Vizmi{ er eivmep tlsxs lmklpmklxmrk ors{r emvtsvx hijmgmirgmiw1

o Vizmi{ jihivep jpsshtpemr qettmrk mr hixemp xs fixxiv yrhivwxerh xlmw mwwyi1

o Wlevi }syv xlsyklxw {mxl e xieq qiqfiv1

Wxexmsr &8> Ri|x Wxitw

o Xeoi e psso ex xli tvsnigx qmpiwxsriw erh tvsnigx tlewiw xs wii {lex mw gsqmrk ri|x1

Wxexmsr &9> Gsqqirx Wxexmsr

o ]syv {vmxxir gsqqirx mw er mqtsvxerx tevx sj xli tvsgiww1 ]sy�pp jmrh gsqqirx jsvqw livi1

Xlero }sy jsv }syv xmqi erh tevxmgmtexmsr$
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OGOQTCPFWO

Hexi> Witxiqfiv 48/ 5347

Xs> Fevfeve Fiexsr/ HSX)TJ Tvsnigx Qerekiv

Jvsq> Vsfmr Vimgl erh Gevpe WpexsrFevoiv +Wspwxmgi Epewoe Gsrwypxmrk, {mxl mrtyx erh

vizmi{ jvsq Vs}gi Gsrpsr/ THG Tvsnigx Qerekiv

Wyfnigx> Wyqqev} sj =24425347 Tyfpmg Stir0Lsywi Qiixmrk jsv Wi{evh Emvtsvx

Mqtvsziqirxw Tvsnigx +&87<8;,

Xlmw hsgyqirx tvszmhiw e wyqqev} sj xli tyfpmg qiixmrk liph mr Wi{evh jsv xli Wi{evh Emvtsvx

Mqtvsziqirxw Tvsnigx1 Xli tvsnigx tviwirxexmsr/ qiixmrk wmkr0mr wliixw/ erh wgerrih

gsqqirx wliixw evi exxeglih1

Qiixmrk Szivzmi{
E tyfpmg qiixmrk {ew liph Witxiqfiv 44/ 5347/ ex xli Vei Fymphmrk mr Wi{evh1 Xli tyvtswi sj

xli qiixmrk {ew xs +4, tviwirx xli Wi{evh Emvtsvx Mqtvsziqirxw Tvsnigx +mrgpyhmrk e tvsnigx

szivzmi{/ i|mwxmrk gsrhmxmsrw/ mwwyiw lievh ws jev/ erh wglihypi, erh +5, kexliv mrtyx jvsq

gsqqyrmx} qiqfivw erh psgep i|tivxw sr mwwyiw erh gsrgivrw1 Xliwi tyvtswiw {ivi i|tpemrih

ex xli {ipgsqi wxexmsr zivfepp} erh {ivi rsxih sr xli qiixmrk ekirhe1

Qiixmrk Jsvqex
Xli jsvqex sj xli qiixmrk {ew er stir lsywi/ qiermrk xlex tistpi gsyph gsqi erh ks hyvmrk

xli tswxih lsyvw +7 tq xs ; tq, erh zmwmx mrjsvqexmsr wxexmsrw wxejjih f} tvsnigx xieq

qiqfivw1 Ex 7>48 tq erh 9>48 tq Vs}gi Gsrpsr/ THG tvsnigx qerekiv/ tvszmhih e 48 qmryxi

tvsnigx szivzmi{ mr xli ehnegirx eyhmxsvmyq1 Xli tviwirxexmsr i|tpemrih xli qemr xstmgw

tviwirxih sr xli stir0lsywi wxexmsr fsevhw1 Xli tviwirxexmsr xmqiw {ivi ehzivxmwih mr

ehzergi/ tswxih ex xli qiixmrk wmkr0mr xefpi/ erh errsyrgih hyvmrk xli qiixmrk1 Qswx

exxirhiiw evvmzih riev xli xmqi sj xli tviwirxexmsrw/ erh qswx exxirhiiw vizmi{ih xli stir0

lsywi mrjsvqexmsr fijsvi sv ejxiv xli tviwirxexmsrw1 Xli tviwirxexmsr hmh rsx mrgpyhi e

gsqqirx sv uyiwxmsr tivmsh? mrwxieh/ exxirhiiw {ivi ewoih xs fvmrk xlimv uyiwxmsrw erh

gsqqirxw hmvigxp} xs xieq qiqfivw ex stir0lsywi wxexmsrw1

Stir Lsywi Wxexmsrw2Qiixmrk Mrjsvqexmsr
Xli tviwirxexmsr wpmhiw +exxeglih, tvszmhih e lmkl0pizip szivzmi{ sj xli tvsnigx tvsgiww/ xli

xieq/ erh xlmw tlewi sj {svo1 Wxexmsrw evsyrh xli psff} lmklpmklxih xli mrjsvqexmsr pmwxih

fips{1 Xli ksep sj wxexmsr wxejj {ew xs i|tpemr xli mrjsvqexmsr +tvszmhi gpevmx}, erh xs

irgsyveki tistpi xs vizmi{ erh tvszmhi gsqqirx sr mwwyiw sv gsrgivrw1

Wxexmsr &4> [ipgsqi erh Wmkr mr

Wxexmsr &5> Tvsgiww Szivzmi{ Kvetlmg

C1-16



Tyfpmg Qiixmrk Wyqqev}

Wi{evh Emvtsvx Mqtvsziqirxw Tvsnigx +&87<8;,

Teki 5

Wxexmsr &6> I|mwxmrk Gsrhmxmsrw/ vipexih xs>

o Ezmexmsr Egxmzmx}

o [mrh Gsziveki

o [ixperhw

o Perh S{rivwlmt erh ^srmrk

o Jyxyvi Tperw sj Epewoe Vempvseh Gsvtsvexmsr +ehnegirx emvtsvx rimklfsv,

Wxexmsr &7> Gsrwmhivexmsrw erh Mwwyiw

o Ors{r emvtsvx hijmgmirgmiw

o Jihivep jpsshtpemr qettmrk +JMVQ qet, xs wls{ xli emvtsvx jegmpmxmiw mr vipexmzi

xs xli jpssh le~evh ~sriw1

Wxexmsr &8> Ri|x Wxitw Wglihypi Kvetlmg

Wxexmsr &9> Gsqqirx Wxexmsr

Exxirhiiw
Xli jspps{mrk pmwx vitsvxw mrjsvqexmsr tivxemrmrk xs exxirhergi>

66 tistpi wmkrih mr1

X{s tistpi higpmrih wmkrmrk mr1

Jmzi tvsnigx xieq qiqfivw {ivi mr exxirhergi +x{s jvsq HSX)TJ erh xlvii jvsq xli

gsrwypxerx xieq,1

Qswx tistpi�w �ejjmpmexmsr� {ew rsxih ew imxliv tmpsx/ piewi lsphiv/ qihme +xlvii psgep

qihme syxpixw,/ Gmx} +gmx} qerekiv/ tperrivw/ qe}sv mr exxirhergi�mrgpyhmrk wsqi rsx

gyvvirxp} mr sjjmgi2vixmvih,/ Fsvsykl/ jpsshtpemr mrxiviwx/ sv EVVG mrxiviwx1

Wm| tistpi jmppih syx xli zspyrxev} mrjsvqexmsr viuyiwxih f} HSX)TJ�w Gmzmp Vmklxw

Sjjmgi tivxemrmrk xs kirhiv erh vegi1

Wizir gsqtpixih gsqqirx wliixw +exxeglih, {ivi gsppigxih ex xli gpswi sj xli

qiixmrk1

Qer} exxirhiiw rsxih xlex xli qiixmrk {ew ziv} wyggiwwjyp mr xivqw sj exxirhergi/

we}mrk xlex qswx tyfpmg qiixmrkw evi qsvi wtevwip} exxirhih1

Qiixmrk Rsxmjmgexmsr
Xefpi 4 tvszmhiw e pmwx sj xli qiglermwqw ywih xs rsxmj} xli gsqqyrmx} efsyx xli qiixmrk1

Xefpi 41 Rsxmjmgexmsr Qiglermwqw

Rsxmjmgexmsr Qiglermwq Hexi2Hixempw

Hmwtpe} Ehzivxmwiqirx> Wi{evh Tlsirm| Psk Tyfpmwlih 3<254247/ 3<25<247/ 3=237247

Tswxgevh Rsxmgi +qempih xs 4<8 tistpi sr qempmrk pmwx, Qempih =2825347

Iqemp Errsyrgiqirx xs Gmx} Pmwx +thj sj tswxgevh xs

Gmx},

Iqempih xs Gmx} =26247? Gmx} gsrjmvqih erh wirx xs Gmx}

pmwx

Gleqfiv sj Gsqqivgi Errsyrgiqirx Iqempih xs Gmx} =26247? jsv{evhih f} Gmx} xs Gleqfiv
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Jp}ivw Tswxih mr Xs{r +Tswxih f} Gmx}? ywmrk tswxgevh

hiwmkr,

Tswxih xli {iio sj =26247

Tivwsrep Errsyrgiqirx Geppw +xs emvtsvx piewi

lsphivw2 tmpsxw {ls tevxmgmtexih mr wyqqiv tmpsx

wyvzi}

Geppw qehi =2=25347

Gsqqirx Wyqqev} erh Xliqiw
Jmzi kirivep gsqqirx xliqiw {ivi lievh hyvmrk xli qiixmrk> +4, gsqqirxw sr xlmw tyfpmg

qiixmrk/ +5, gsqqirxw sr tvsnigx tvsgiww erh gsqqyrmgexmsr/ +6, gsqqirxw sr xiglrmgep

mwwyiw erh gsrgivrw/ +7, kirivep gsqqirxw/ erh +8, gsqqirxw sr qetw erh jmkyviw1 Mrhmzmhyep

gsqqirxw lievh f} xieq qiqfivw sv vigsvhih sr gsqqirx wliixw evi pmwxih fips{ eggsvhmrk

xs gsqqirx xliqi1 Zivfexmq gsqqirx wliixw evi exxeglih1

Xliqi 4> Gsqqirxw sr Xlmw Tyfpmg Qiixmrk

Qer} rsxih xlex xli qiixmrk leh e viepp} kssh xyvrsyx1

Wizivep tistpi rsxih xlex xli qiixmrk {ew {ipp svkerm~ih erh tvszmhih kssh

mrjsvqexmsr1

Qiqfivw sj xli qihme gsqqirxih xlex xli gsqqyrmx} wiiqih viepp} irkekih mr xli

xstmgw erh gsrzivwexmsrw {mxl xli tvsnigx xieq ex xli stir0lsywi wxexmsrw1

Qer} rsxih xli efwirgi sj e uyiwxmsr erh erw{iv tivmsh jspps{mrk xli tviwirxexmsr1

Rsx lezmrk xlmw sttsvxyrmx} {ew tivgimzih f} wsqi ew e �xegxmg� jsv qerekmrk xli

kvsyt1

Xliqi 5> Gsqqirxw sr Szivepp Tvsnigx Tvsgiww erh Gsqqyrmgexmsr

Wsqi exxirhiiw xlsyklx xlex HSX)TJ leh epvieh} hijmrih xli tvsnigx? xlivijsvi/ qer}

viwmhirxw {erxih xs ors{ {lex {ew tperrih1 Wsqi wemh xlex mj e tvsnigx mw yrhiv{e} mx

qierx xlex xlswi {ls eppsgexih xli jyrhmrk leh e hijmrmxmsr sj xli tvsnigx1

Wsqi viwmhirxw zsmgih woitxmgmwq xlex HSX)TJ viepp} {erxih xs liev jvsq xliq1 Xlivi

{ew e tivgitxmsr xlex xli qiixmrk {ew e %gligo xli fs|% qiixmrk vexliv xler e kirymri

viuyiwx jsv mrjsvqexmsr1

Wsqi i|tviwwih xlex xli HSX)TJ�w gsrgivrw hs rsx epmkr {mxl xli gsqqyrmx}�w

gsrgivrw +mr kirivep xivqw/ xlmw kszivrqirx ekirg} hsiwr�x gevi efsyx {lex lettirw xs

xliq ew e gsqqyrmx},1 Exxirhiiw {erxih HSX)TJ xs yrhivwxerh �xlex xli gsqqyrmx}

lew fiir xlvsykl lipp erh fego% _qirxmsrmrk gsep pe{ wymx/ emv uyepmx} mwwyiw/ {svv}

efsyx igsrsq}a erh xlex er ehzivwevmep vipexmsrwlmt erh yriewi hizipstih sr sxliv

tvsnigxw mqtegxw xli emvtsvx tvsnigx1

Qer} zsmgih xli riih jsv lsriwx gsqqyrmgexmsr erh wxvemklx perkyeki1 Xlivi {ew e

viuyiwx jsv xli tvsnigx xieq xs yrhivwxerh xlex xli gsqqyrmx} mw jmppih {mxl mrxippmkirx

tistpi {ls gevi efsyx xli gsqqyrmx}1
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Xliqi 6> Gsqqirxw sr Xiglrmgep Mwwyiw erh Gsrgivrw

Gsqqirxw sr xiglrmgep mwwyiw erh gsrgivrw wterrih xstmgw pmoi jirgmrk/ tvstivx} s{rivwlmt/

l}hvspsk}/ emvtsvx viwxvmgxmsrw/ xli igsrsq}/ erh emvtsvx jiexyviw1 Xliwi gsqqirxw evi

svkerm~ih fips{ f} xstmg1

Jirgmrk1 Jirgmrk mw e wirwmxmzi mwwyi1 Qer} zsmgih rsx {erxmrk sv riihmrk e jirgi1 Xlivi mw

lmwxsvmgep ywi f} viwmhirxw sj xli emvtsvx jsv rsr0ezmexmsr tyvtswiw1 Viwmhirxw wii xli emvtsvx ew

tevx sj xlimv gsqqyrmx} erh gvsww xli emvtsvx xs kix xs xli qyh jpexw ex xli lieh sj

Viwyvvigxmsr Fe}1 Sri gsqqirxih xlex xli tvmzexi tvstivx} fix{iir xli x{s vyr{e}w {ew

hsrexih xs Hygo Yrpmqmxih1 Xli evie mw ywih jsv lyrxmrk1 Epxlsykl xlmw tivwsr egors{pihkih

tistpi {epomrk egvsww emvtsvx tvstivx} xs {mxl e kyr xs ks lyrxmrk {ewr�x rigiwwevmp}

gsqtexmfpi ywi mx {ew e gsqqyrmx} ywi xlex mw zepyih1

Tistpi epws pmoi lezmrk hmvigx eggiww xs lerkevw1 Xlivi {ew gsrgivr sziv viewsrw/ psgexmsr/ erh

hiwmkr2eiwxlixmgw sj er} ri{ jirgmrk1

HSX)TJ�w Vmklxw ew Tvstivx} S{riv1 Qiixmrk exxirhiiw hs rsx yrhivwxerh HSX)TJ�w vmklxw/

viwtsrwmfmpmxmiw/ erh pmefmpmxmiw ew xli emvtsvx tvstivx} s{riv1

Qer} zsmgih jvywxvexmsr2erkiv ex vigirx gpievmrk sj xviiw erh fvywl1

Qer} {erxih ehzergi rsxmgi sj er} egxmzmxmiw sr xli emvtsvx/ wygl ew xvii gyxxmrk erh

fvywl gpievmrk/ ws xli} ger figsqi qirxepp} erh iqsxmsrepp} tvitevih jsv glerkiw xs

xlimv gsqqyrmx}1

Qer} hmh rsx yrhivwxerh xli viewsr sv zepyi sj vigirx qemrxirergi {svo mrzspzmrk

xvii gyxxmrk erh fvywl gpievmrk1

L}hvspsk} sj xli Viwyvvigxmsr Vmziv erh Viuyiwx jsv Wxyh}1 E gsqqsr gsqqirx xliqi {ew

xli riih xs ors{ qsvi efsyx xli l}hvspsk} sj Viwyvvigxmsr Vmziv vipexih xs emvtsvx jpsshmrk1

Wtigmjmgepp}/ xli jspps{mrk mhiew erh gsrgivrw {ivi vemwih>

Hvihkmrk1 Tistpi ors{ xlex vmziv hvihkmrk sggyvvih mr xli tewx erh ewoih {l} xlmw

lew rsx sggyvvih vikypevp} xs jm| xli emvtsvx jpsshmrk tvsfpiq1 Sri exxirhii mrhmgexih

xlmw kverhjexliv +qer} }ievw eks, ywih xs hs vmziv vi0glerripmrk erryepp} xs oiit xli

vmziv mr xli girxiv sj xli jpssh tpemr1 Li mrhmgexih mx {ew jmwliv} mwwyiw xlex geywih xlmw

tvegxmgi xs fi hmwgsrxmryih1

Wsqi wykkiwxih hvihkmrk iegl }iev/ tevxmgypevp} mr xli evie �jvsq xli hvst sjj xs xli

hiitw xs xli fvmhkiw sr Rewl Vseh erh Wi{evh Lmkl{e}1� Sri tivwsr wykkiwxih

tpegmrk xli hvihkih qexivmep filmrh xli i|mwxmrk vmt vet jsv jyxyvi ywiw +wygl ew levfsv

tvsxigxmsr jvsq jpsshmrk/ vyr{e} i|terwmsr/ erh2sv viiwxefpmwlqirx sj xli svmkmrep

emvtsvx vseh sv er iewxwmhi vseh,1 Wsqi rsxih hvihkmrk lettirw mr Erglsveki erh mx

wlsyph fi eggitxefpi mr Wi{evh1

Qer0qehi glerkiw ytwxvieq xlex lezi geywih xli gyvvirx emvtsvx jpsshmrk tvsfpiq1

Tistpi ewoih jsv mrjsvqexmsr xs yrhivwxerh xli geywi2ijjigx vipexmsrwlmt fix{iir
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emvtsvx jpsshmrk erh ytwxvieq {svo/ tevxmgypevp} ex �xli +Wi{evh Lmkl{e}, Fvmhkiw1�

Tistpi {erx xs yrhivwxerh xli mwwyi erh mhirxmj} wsqi viwtsrwmfpi tevx} mr svhiv xs

hixivqmri +e, jmrergmep viwtsrwmfmpmx} erh +f, mj e �qer0qehi� tvsfpiq qeoiw mx iewmiv

xs vigimzi irzmvsrqirxep ettvszep jsv glerkmrk xli vmziv epmkrqirx1

JMVQ Qet1 Sri exxirhii mrhmgexih xli JMVQ qet mw mr xli tvsgiww sj fimrk ythexih1

Xli JIQE leh e qiixmrk nywx he}w fijsvi syv qiixmrk xs sfxemr tyfpmg gsqqirx sr

xli ri{ qet1 Xlmw mrhmzmhyep mrhmgexih li yrhivwxssh xli EVVG {ew tperrmrk xs ks

xlvsykl xli GPSQV tvsgiww jsv xlimv qewxiv tper mqtvsziqirxw erh li leh wykkiwxih

xs xliq xs {emx xs {svo jvsq xli ri{ qet1 Li wykkiwxih {i {svo gpswip} {mxl xli

EVVG {lir hsmrk syv l}hvspsk} {svo1

Gyvvirx Emvtsvx [imklx Viwxvmgxmsrw1 [mxlmr xlmw kirivep gsqqirx xliqi/ wizivep tsmrxw {ivi

vemwih1

Qer} gsqqirxivw jsgywih sr {erxmrk xli viwxvmgxmsrw pmjxih mqqihmexip}1

o Wsqi viuyiwxih xli tvsnigx gsrwmhiv {e}w xs lezi er �mrxivmq� vitemv mj xli

viwxvmgxmsrw gerrsx fi pmjxih1

Sxlivw jsgywih gsqqirxw sr xli mqtsvxergi sj viwxvmgxmsrw fimrk pmjxih mr xli jyxyvi

wmrgi xli viwxvmgxmsrw rikexmzip} mqtegx +e, Wi{evh�w igsrsq} erh mrhywxv} +wii qsvi/

fips{, erh +f, Wi{evh�w efmpmx} xs oiit viwmhirxw erh zmwmxsvw weji1 Wizivep gsqqirxih

xlex xs fi weji/ viwmhirxw erh zmwmxsvw riih xli emvtsvx xs fi efpi xs eggsqqshexi

iqivkirg} tivwsrrip erh iuymtqirx1

Qer} {erx gpevmx} vipexih xs xli irkmriivmrk erh wejix} mwwyi sj emvtperiw zivwyw liez}

iuymtqirx1 Xli zmi{ mw xlex mj liez} iuymtqirx {ew ywih sr xli vyr{e} hyvmrk xli

gsrwxvygxmsr sj xli iqivkirg} hmoi/ xlir e pmklx{imklx tperi ger fi epps{ih1 Wsqi

sri0sr0sri gsrzivwexmsrw tvszmhih gpevmx} erh mrjsvqexmsr +hmjjivirx tl}wmgw/

irkmriivmrk/ erh wejix} teveqixivw,? ls{iziv/ xlmw qiwweki {ew rsx {mhip}

hmwxvmfyxih1

Qer} ewoih jsv er ythexi sr HSX)TJ�w vigirx jmiph vizmi{ sj xlmw mwwyi1 Xli HSX)TJ

tvsnigx qerekiv gsqqyrmgexih xli viwypxw +rs glerkiw? viwxvmgxmsrw {mpp rsx fi pmjxih

hyvmrk xlmw tvsnigx sv tvmsv xs gsrwxvygxmsr,1 Xlmw qiwweki {ew kmzir {lir ewoih fyx

rsx {mhip} hmwxvmfyxih1

Emvtsvx�w Vipexmsrwlmt xs xli Igsrsq}1 Gmx} sjjmgmepw/ piewi psx lsphivw/ tmpsxw/ erh qihme

vitviwirxexmziw gsqqirxih xlex mqtvsziqirxw evi riihih qsvi uymgop} xler 534< sv 534=1

Ejxiv wiimrk xli viuymvih wxekiw sj xli tvsnigx/ qer} ewoih HSX)TJ erh xli tvsnigx xieq xs

i|tihmxi xli tvsgiww1 Gsqqirxivw rsxih xlex er mqtvszih emvtsvx mw ziv} mqtsvxerx xs

Wi{evh�w igsrsqmg ksepw1 Xlivi mw e fipmij xlex {mxlsyx emvtsvx mqtvsziqirxw Wi{evh�w

tperrih igsrsqmg hizipstqirx {mpp fi glerkih erh fywmriwwiw {mpp typp syx sj Wi{evh1 Xlivi

mw er ewwyqtxmsr xlex kvsytw2fywmriwwiw riih er emvtsvx {mxlsyx xli i|mwxmrk viwxvmgxmsrw erh

xlex mrhywxv} mw {emxmrk jsv xliwi mqtvsziqirxw1
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Vipexih xs Emvtsvx Jiexyviw1 Xli qiixmrk tvszmhih e kssh sttsvxyrmx} xs wtieo {mxl emvtsvx

ywivw1 Xli jspps{mrk mhiew erh gsrgivrw {ivi i|tviwwih zivfepp} xs xieq qiqfivw sv mrgpyhih

sr xli gsqqirx wliixw1

Ytkvehi xli vyr{e}w2xe|m{e}w2veqt eview1

Mqtvszi rezmkexmsrep emhw xs irlergi wejix}>

" [EEW +KTW [mhi Evie Eykqirxexmsr W}wxiq,?

" EHW0F +Ezmexmsr Hitirhirx Wyvzimppergi0Fvsehgewx, Xs{iv

[svo xs kix fixxiv ettvsegl getefmpmxmiw mrxs W[H? sri exxirhii/ e psrkxmqi tmpsx sj

W[H {ls leh tvizmsywp} leh e gsqqivgmep emvxe|m wivzmgi fipmiziw {mxl xli ri{

xiglrspskmiw er ettvsegl mw tswwmfpi? li leh hizipstih sri jsv lmw s{r ywi mj riihih

mr er iqivkirg} wmxyexmsr1

Vizmi{ xli tvstivx} qetw? er exxirhii gsqqirxih xlex xli perh wls{r sr xli

tvstivx} fsyrhev} sr xli rsvxl wmhi sj vyr{e} 46264 hsiwr�x ettiev gsvvigx? xli Gmzmp

Emv Texvsp s{rw e wxvmt sj perh epsrk xlex wmhi1

Hs RSX viqszi e vyr{e} figeywi wyqqiv erh {mrxiv {mrhw rigiwwmxexi x{s

vyr{e}w1

Gsrxvehmgxmsr xs xli efszi/ ersxliv exxirhii2tmpsx mrhmgexih xlex er i|xirhih

Vyr{e} 49267 {syph fi ehiuyexi? mx tvszmhiw xli riihih {mrh gsziveki1

I|xirh M09 wsyxl jsv er mrwxvyqirx perhmrk w}wxiq +MPW, ettvsegl1

I|xirh e wlsvx vyr{e} xs iwxefpmwl �ywefpi� MPW sv KTW ettvsegl {mxl e �qmwwih

ettvsegl� vsyxi yt xli zeppi}? hizipst jsv xlmw zeppi} vsyxi e ri{ tyfpmwlih Rsr0

Tvigmwmsr Mrwxvyqirx +RTM, ettvsegl1

Lezi e psrk vyr{e} {mxl er MJV ettvsegl erh e wlsvx vyr{e} {mxl e KTW ettvsegl

wxvemklx mr sziv xli gmx}1

Hs RSX vemwi xe|m{e}w figeywi xlmw {syph mqtegx er i|mwxmrk lerkev +vemwmrk xli

vyr{e} mw soe},1

Viqszi xli gvsww xe|m{e} figeywi mx mw wiphsq ywih/ fyx xlmw gvsww xe|m{e} lsphw xli

{exiv fego1

Ehh wtegi jsv 53063 qsvi lerkevw1

Fymph xs xli svmkmrep emvtsvx tper/ mrgpyhmrk e lerkev pevki irsykl jsv pevki emvgvejx1

Ehh {exiv/ jmvi l}hverxw/ erh wi{iv jsv wejix}1

Gsrwxvygx e jpsex tsrh +wizivep gsqqirxw, ri|x xs xli psrk vyr{e} xs fvmrk Wi{evh

Emvtsvx yt xs tev {mxl sxliv emvtsvxw/ pmoi mr Oirem1

Xliqi 7> Kirivep Gsqqirxw

Gsrxegx xli qmpmxev} xs kix er eggyvexi vigsvh sj ywi sj xli emvtsvx f} G0463w1 E ji{

}ievw eks efsyx 63 sj xliwi tperiw ywih xli emvtsvx sziv e gsytpi sj {iiow1

Tper jsv xli jyxyvi> xvejjmg {mpp mrgviewi {lir xli Gsewxep Zmppeki Jpiix qsziw mr/ {lir

e jm|ih0fewi stivexsv lew wglihypih jpmklxw xs Erglsveki/ erh {mxl Gsewx Kyevh xvejjmg

erh qihmgep jpmklxw1

Qeoi ts{iv qsvi ejjsvhefpi? mrhywxv} ezsmhw Wi{evh figeywi sj xlmw lmkl gswx1

Xliqi 8> Gsqqirxw sr Qetw erh Jmkyviw
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Xli emvtsvx fsyrhev} sr xli �Emvtsvx Gsrwmhivexmsrw2Mwwyiw� qet mw {vsrk�vih

fsyrhev} wlsyph fi gpswiv xs xli vyr{e}1

Mr xli jyxyvi/ hsr�x ywi vih sv kviir pmriw�xliwi evi levh xs wii erh xli} gevv} e

qiermrk nywx mr xlimv gspsv +�wxst� erh �ks�,1

Xli Ts{ivTsmrx tviwirxexmsr> fpego pixxivw sr hevo fegokvsyrh erh {lmxi pixxivw sr

pmklx fegokvsyrh {ivi levh xs wii1 Tyvtpi jsrx {ew levh xs wii1

&&&
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TUU

Jqog!~!Cfxgtvkug!~!Cdqwv!~!Eqpvcev

The Seward Phoenix Log - News of the Eastern
Kenai Peninsula since 1966

Tgcfgt!Eqoogpvu!)1* Rtkpv
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Airport improvement process begins
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Vjg!Cncumc!Fgrctvogpv!qh!Vtcpurqtvcvkqp!iqv!vjg!dcnn!tqnnkpi!ncuv!yggm!yjgp!kv!jgnf!cp!kphqtocvkqpcn!
oggvkpi!kp!Ugyctf!cdqwv!rncppgf!kortqxgogpvu!hqt!vjg!Ugyctf!Cktrqtv/!

Qp!Vjwtufc{-!Ugrv/!22-!ogodgtu!qh!vjg!vgco!fgcnkpi!ykvj!vjg!cktrqtv!kortqxgogpvu!ugv!wr!yqtm!
uvcvkqpu!ykvj!tgrtgugpvcvkxgu!htqo!fkhhgtgpv!ctgcu!qh!gpikpggtkpi!cpf!urgekcnkuvu!vq!cpuygt!eqoowpkv{!

swguvkqpu/!Cv!ngcuv!vyq!fq|gp!tgukfgpvu!cvvgpfgf!vjg!kphq!oggvkpi-!oqxkpi!htqo!qpg!uvcvkqp!vq!cpqvjgt!
ykvj!swguvkqpu!cdqwv!fkhhgtgpv!rjcugu!cpf!curgevu!qh!vjg!rtqlgev/!

Qpg!qh!vjqug!tgukfgpvu!ykvj!c!nqv!vq!nqug!ku!Fgpp{!Jcoknvqp-!qypgt!qh!Ugyctf!Ckt-!yjkej!jcu!uwrrnkgf!

hwgn!vq!uocnn!cktetchv!cpf!nctig!lgvu!hqt!oqtg!vjcp!vyq!fgecfgu/!

�K!ycup�v!kortguugf-�!uckf!Jcoknvqp/!�K!vjkpm!vjg{!jcxg!cntgcf{!ocfg!wr!vjgkt!okpfu!cdqwv!yjcv!

vjg{�tg!iqkpi!vq!fq/�!

Jcoknvqp�u!gpvjwukcuo!hqt!vjg!uvctv!qh!vjg!cktrqtv!kortqxgogpv!rtqeguu!ku!nqy!dgecwug!vjg!FQV!
rtgugpvcvkqp!tgrqtvgf!vjcv!eqpuvtwevkqp!yknn!pqv!dgikp!wpvkn!3129!ykvj!c!nkmgn{!eqorngvkqp!fcvg!qh!

3131/!

�K!fqp�v!mpqy!kh!K!ecp!jcpi!qp!vjcv!nqpi-�!uckf!Jcoknvqp/

Kp!jgt!qrgpkpi!rtgugpvcvkqp-!rtkpekrcn!ekxkn!gpikpggt!hqt!vjg!rtqlgev-!Tq{eg!Eqpnqp-!uckf!ujg!mpqyu!
rgqrng!yqwnf!nkmg!vq!dg!cv!vjg!eqpuvtwevkqp!rjcug!pqy-!dwv!vjg!rtqeguu!ku!ngpivj{!cpf!nc{gtgf/!

�Vjku!ku!lwuv!vjg!uvctv!qh!vjg!rtqeguu-�!uckf!Eqpnqp/!�Yg!pggf!kprwv!cpf!hggfdcem!htqo!vjg!eqoowpkv{!

dghqtg!yg!gxgt!igv!vq!c!fgukip!uvcig/�!

Eqpnqp!gzrnckpgf!vjg!ownvk.rjcugf!yqtmhnqy!yjkej!uvctvgf!ykvj!rtqlgev!kfgpvkhkecvkqp/!Vjcv!ycu!vjg!
gcu{!rctv-!ujg!uckf-!dgecwug!kv�u!engct!vjg!Ugyctf!Cktrqtv!ku!kp!vtqwdng!cpf!pggfu!jgnr/!Kp!3125-!vjg!

twpyc{!gzrgtkgpegf!c!nqv!qh!fcocig!htqo!hnqqfkpi!vjcv!ku!kpetgcukpin{!jcrrgpkpi!oqtg!qhvgp!ykvj!vjg!
tkxgt!tg.tqwvkpi!kvugnh!qxgt!vkog!cpf!hnqykpi!cetquu!vjg!twpyc{u/

Kp!3124-!vjg!ygkijv!nkokv!hqt!cktetchv!ycu!tgfwegf!vq!23-611!rqwpfu-!rtqjkdkvkpi!nctig!cktetchv!htqo!
ncpfkpi/!Ukpeg!vjgp-!vjgtg!jcxg!dggp!ugxgtcn!kpuvcpegu!kp!yjkej!vjg!Ugyctf!cktrqtv!ycu!pggfgf!gkvjgt!
hqt!Eqcuv!Iwctf!tgncvgf!cevkxkvkgu!qt!ogfkecn!gogtigpekgu-!uckf!Jcoknvqp/!Vjg!ygkijv!tguvtkevkqp!jcu!

fcocigf!Jcoknvqp�u!hwgn!dwukpguu!ukipkhkecpvn{!cpf!gpfcpigtu!nkxgu!vjcv!pggf!vjg!ugtxkegu!nctig!
rncpgu!qhhgt/!

Kp!nkijv!qh!vjg!rncpu!vq!fgxgnqr!vjg!Ugyctf!Octkpg!Kpfwuvtkcn!Egpvgt!cpf!gzrcpf!vjg!tckntqcf!
qrgtcvkqpu-!c!hwpevkqpkpi!cktrqtv!ku!pgeguuct{!uc{!cnn!rctvkgu!eqpegtpgf/!Gpikpggt!Lq{!Xcwijp-!qp!jcpf!
vq!cpuygt!swguvkqpu!cv!vjg!FQV!kphqtocvkqp!oggvkpi-!uckf!ujg!kup�v!cyctg!qh!cp{!itqwr!qt!kpfkxkfwcn!

vjcv!fqgup�v!ycpv!vq!ugg!vjg!cktrqtv!tguvqtgf!vq!hwnn!ecrcekv{/!

�Dgecwug!vjg!oclqtkv{!qh!vjg!hwpfkpi!hqt!cktrqtv!rtqlgevu!eqog!htqo!vjg!hgfgtcn!iqxgtpogpv-�!uckf!

Xcwijp-!�yg!jcxg!vq!fgoqpuvtcvg!c!pggf!cpf!vjg!hgfgtcn!iqxgtpogpv!jcu!xgt{!urgekhke!iwkfgnkpgu!hqt!
fqewogpvkpi!vjg!pggf/�!

Xcwijp!uckf!ujg!wpfgtuvcpfu!vjcv!rgqrng!vjkpm!vjg!FQV!jcu!rtgfgvgtokpgf!yjcv!mkpf!qh!yqtm!ku!

pgeguuct{!cpf!vjg!ecnn!hqt!rwdnke!kprwv!ku!fkugpigpwqwu-!dwv!ujg!tgkvgtgf!vjtqwijqwv!vjg!oggvkpi!vq!

Rcig!3 qh!7Cktrqtv!kortqxgogpv!rtqeguu!dgikpu!. Vjg!Ugyctf!Rjqgpkz!Nqi
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ownvkrng!eqoowpkv{!ogodgtu!vjcv!vjg!eqoowpkv{!qwvtgcej!cpf!rwdnke!eqoogpv!tgcnn{!fqgu!rnc{!c!dki!

tqng!kp!fgvgtokpkpi!vjg!ueqrg!qh!vjg!cktrqtv!kortqxgogpvu!yjkej!ku!vjgp!rtgugpvgf!kp!vjg!hqto!qh!itcpv!
crrnkecvkqpu!vq!vjg!hgfgtcn!iqxgtpogpv/!

Vjg!rtqeguu!gzrnckpgf!cv!vjg!kphqtocvkqp!uguukqp!ygpv!htqo!ueqrkpi!vq!gpxktqpogpvcn!fqewogpvcvkqp!

vq!tkijv!qh!yc{!kuuwgu!vq!fgvckngf!fgukip!cpf!vjgp!hkpcnn{-!eqpuvtwevkqp/!Vjg!FQV!rtqlgev!vgco!ctg!
vt{kpi!vq!mggr!gxgt{vjkpi!kp!dcncpeg-!uckf!Eqpnqp/!Vt{kpi!vq!dcncpeg!uchgv{!ykvj!eqoowpkv{!pggfu-!

pcvwtcn!gpxktqpogpv!cpf!equvu-!ku!ejcnngpikpi-!ujg!uckf/!Dwv-!ujg!uckf!cv!vjg!egpvgt!qh!vjg!dcncpekpi!cev!
ku!rwdnke!kpxqnxgogpv/!

Uqog!ogodgtu!qh!vjg!eqoowpkv{!ocfg!kv!mpqyp!vq!gpikpggtu!vjcv!dgecwug!vjg{!jcf!pgicvkxg!rcuv!

gzrgtkgpegu!ykvj!vjg!FQV!cpf!vtcpurctgpe{-!vjg{!ygtg!umgrvkecn!vjcv!vjg{!yqwnf!dg!mgrv!kp!vjg!nqqr!
fwtkpi!vjg!rtqeguu/!

�Vjg{!ygpv!qwv!vjgtg!cpf!ewv!fqyp!vtggu!ykvjqwv!vgnnkpi!cp{qpg!kv!ycu!eqokpi-�!uckf!Ectqn!Itkuycnf/!
�Yg!yqwnf!cv!ngcuv!nkmg!vq!dtceg!qwtugnxgu!ykvj!uqog!pqvkeg/�!

Itkuycnf!ycup�v!cnqpg!yjgp!kv!ecog!vq!ocvvgtu!qh!vtwuv/!Ujcppqp!OeEctvj{-!rwdnke!kphqtocvkqp!

qhhkegt!hqt!vjg!rtqlgev-!uckf!nctig!iqxgtpogpv!cigpe{!rtqlgevu!qhvgp!eqog!ykvj!c!okuvtwuvkpi!rwdnke!
cpf!kv�u!vjgkt!lqd!vq!dg!vtcpurctgpv!cpf!gctp!vjg!vtwuv!qh!tgukfgpvu!chhgevgf!d{!vjg!rtqlgev/!

�Vjku!hktuv!oggvkpi!ycu!cdqwv!nkuvgpkpi-�!uckf!OeEctvj{/!�Yg!jcxg!vq!nkuvgp!cpf!jgct!yjcv!rgqrng!ctg!
vjkpmkpi/�!

Cu!vjg!rtqeguu!oqxgu!hqtyctf-!uckf!OeEctvj{-!vjgtg!yknn!dg!oqtg!rwdnke!qwvtgcej!vq!ocmg!uwtg!vjg!

cigpekgu!ctg!pqv!vcnmkpi!qxgt!tgukfgpvu!qh!Ugyctf/!

Rtqlgev!Ocpcigt!Dctd!Dgcvqp!uckf!vjg!ygdukvg!vjcv!yknn!dg!wr!cpf!twppkpi!uqqp!yknn!dg!c!itgcv!vqqn!hqt!
vjg!Fgrctvogpv!qh!Vtcpurqtvcvkqp/!

�Kv!yknn!dg!cp!kpvgtcevkxg!ukvg!yjgtg!rgqrng!ecp!ocmg!eqoogpvu!cpf!cum!swguvkqpu-�!uckf!Dgcvqp/!�Yg!
tgcnn{!ctg!kpvgtguvgf!kp!kfgcu!htqo!vjg!rgqrng!yjq!nkxg!vjgtg-!yjcv!vjg{!vjkpm!cdqwv!kuuwgu!nkmg!ykpf!

cpf!hnqqfkpi!cpf!rtqrgtv{!kuuwgu/�!

Kp!cffkvkqp!vq!vjg!ygdukvg-!OeEctvj{!uckf!cpqvjgt!vqqn!yknn!dg!cp!cfxkuqt{!dqctf!ocfg!wr!qh!ekv{!
qhhkekcnu-!tckntqcf!qhhkekcnu!cpf!dqtqwij!qhhkekcnu/!Vjcv!itqwr!yknn!vjgp!tgrqtv!dcem!vq!vjgkt!tgurgevkxg!

itqwru-!ujg!uckf/!

Vyq!kfgcu!jcxg!cntgcf{!dggp!uwiiguvgf!d{!eqoowpkv{!ogodgtu!cpf!Dgcvqp!uckf!cnn!uwiiguvkqpu!yknn!

dg!fkuewuugf!cpf!eqpukfgtgf/!Ugxgtcn!Ugyctf!tgukfgpvu-!ykvj!fgecfgu!qh!gzrgtkgpeg!nkxkpi!pgct!vjg!
cktrqtv-!vqnf!FQV!rtqlgev!qhhkekcnu!jqy!vjg!Tguwttgevkqp!Tkxgt!jcf!ejcpigf!eqwtug!unqyn{!qxgt!vkog/!
Vjg!rcxkpi!qh!tqcfu!cpf!dtkfig!eqpuvtwevkqp!wruvtgco-!vjg{!uckf-!urgf!wr!vjg!tkxgt�u!okitcvkqp!enqugt!

cpf!enqugt!vq!vjg!cktrqtv!twpyc{/!

�Kh!vjg!Dcnnckpg!dtqvjgtu!ecog!jgtg!tkijv!pqy!vq!ugvvng!cpf!dwknf!Ugyctf!jgtg-!vjg{!eqwnfp�v-�!uckf!

Mgtt{!Octvkp-!nqpivkog!Ugyctf!tgukfgpv!cpf!hqtogt!ekv{!qhhkegt/!�Kp!2;14!{qw!eqwnf-!dwv!pqv!pqy/�!

Octvkp-!tghgttkpi!vq!vjg!kpetgcukpi!hnqqfkpi!gzrgtkgpegf!d{!Ugyctf-!uckf!jg!citggu!ykvj!qvjgtu!yjq!
vjkpm!vjg!ngcuv!gzrgpukxg!ogvjqf!vq!ucnxcig!vjg!cktrqtv!twpyc{u!qxgt!vjg!nqpi!jcwn!ku!vq!tg.fktgev!vjg!

tkxgt!wukpi!itcxgn!cpf!gzecxcvkqp!dcem!vq!kvu!hqtogt!eqwtug/!

Rcig!4 qh!7Cktrqtv!kortqxgogpv!rtqeguu!dgikpu!. Vjg!Ugyctf!Rjqgpkz!Nqi
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Rtqlgev!Ocpcigt!Dgcvqp!uckf!vjg!vgco!jcu!fkuewuugf!vjku!kfgc!ykvj!ugxgtcn!tgukfgpvu!cpf!ujg!ku!pqv!

twnkpi!kv!qwv!cu!cp!qrvkqp/!Vjg!uvcvg!jcu!jktgf!c!j{ftqnqikuv!cpf!jku!tgeqoogpfcvkqp!yknn!dg!tgrqtvgf!
vq!vjg!cfxkuqt{!dqctf!cpf!tgukfgpvu!hqt!fkuewuukqp/!

�Yjgp!yg!ctg!eqohqtvcdng!cpf!vjkpm!vjg!tgrqtv!ku!tgcf{!hqt!rwdnke!xkgykpi-!yg!yknn!ocmg!kv!rwdnke-�!

uckf!Dgcvqp/!

Jcoknvqp-!yjqug!nkxgnkjqqf!ku!qp!vjg!nkpg-!uckf!vjg!vkoghtcog!ku!fkujgctvgpkpi/!Jg!jcu!uwiiguvgf!c!

uqnwvkqp!vjcv!yqwnf!cnnqy!vjg!cktrqtv!vq!qrgtcvg!cv!jkijgt!ecrcekv{!yjkng!vjg!Fgrctvogpv!qh!
Vtcpurqtvcvkqp!eqpvkpwgu!vjg!uvwfkgu!tgswktgf!vq!tgegkxg!hgfgtcn!hwpfkpi/!

Jcoknvqp!uckf!jg!jcu!urqmgp!ykvj!vjg!Hgfgtcn!Cxkcvkqp!Cfokpkuvtcvkqp!cpf!ycu!vqnf!vjg!cktrqtv!okijv!

swcnkh{!hqt!c!Rtkqt!Rgtokuukqp!Tgswktgf!)RRT*!rtqeguu/!Wpfgt!vjg!RRT!rtqitco-!nctigt!rncpgu!eqwnf!
dg!cnnqygf!vq!ncpf!kp!Ugyctf!chvgt!vjg{!hkng!hqt!rgtokuukqp/!Vjgp-!FQV!gpikpggtu!yqwnf!cttkxg!qp!ukvg!

cpf!uvwf{!vjg!twpyc{!cu!kv!tgncvgu!vq!tgcn!vkog/!

�K!vjkpm!vjg{!ecp!dg!oqpkvqtkpi!cktetchv!yjkng!vjg{!ctg!fqpi!vjgkt!uvwfkgu-�!uckf!Jcoknvqp/!Vjku!yqwnf!
cnnqy!rncpgu!qxgt!23-611!rqwpfu!vq!ncpf-!cpf!dg!ugtxkegf!d{!eqorcpkgu!nkmg!Jcoknvqpu/!

Rtqlgev!Ocpcigt!Dgcvqp!uckf!ujg!jcu!pq!mpqyngfig!qh!uwej!c!rtqitco!dgecwug!vjcv!v{rg!qh!kuuwg!hcnnu!
wpfgt!�qrgtcvkqpu�!cv!vjg!FQV/!Ujg!uckf!ujg!yqwnf!fkuewuu!kv!ykvj!vjg!crrtqrtkcvg!ocpcigt!dgecwug!

ujg!fqgu!pqv!jcxg!vjg!cwvjqtkv{!vq!cwvjqtk|g!uwej!c!rtqitco/!

Cuukuvcpv!Ekv{!Ocpcigt!Tqp!Nqpi!uckf!jg!cnuq!ycu!pqv!cyctg!qh!vjg!RRT!rtqitco!cfokpkuvgtgf!d{!vjg!
HCC/!

�K!ugg!pq!tgcuqp!yj{!vjcv!ecp�v!dg!kpxguvkicvgf!cu!c!rquukdknkv{-�!uckf!Nqpi/!�Vjg!FQV!ku!uc{kpi!vjcv!kv!
ku!qrgp!vq!kfgcu-!cpf!jgtg!ku!cp!kfgc/�!

Nqpi!uckf!vjg!ewttgpv!�cktrqtv!ocuvgt!rncp�!ku!pqv!c!dkpfkpi!fqewogpv/!Kv�u!qwvfcvgf!cpf!qpn{!wughwn!cu!

c!vqqn!hqt!htcokpi!c!fkuewuukqp!cdqwv!vtcpurqtvcvkqp!pggfu/!Vjg!FQV!cpf!vjg!ekv{!ctg!pqv!nkokvgf!d{!
vjg!ocuvgt!rncp-!jg!uckf/!Yjgp!kv!eqogu!vq!vjg!kfgc!qh!tg.tqwvkpi!vjg!tkxgt-!Nqpi!uckf!vjcv!uq!hct-!vjg!

FQV!jcu!pqv!twngf!vjcv!kp!qt!qwv/!

�Vjg{!jcxg!jcf!corng!qrrqtvwpkv{!vq!uc{!{gu!qt!pq-�!uckf!Nqpi/!�Dwv!K�o!pqv!uwtg!kh!vjg{!jcxg!tgcnn{!
eqpukfgtgf!vjcv!ogvjqf/�!

Dgecwug!qh!vjg!cffkvkqpcn!nc{gtu!qh!tgiwncvkqpu!vjcv!crrn{!vq!yqtmkpi!ykvj!ycvgtyc{u-!vjg!kfgc!oc{!
uggo!nkmg!oqtg!yqtm!cpf!oqtg!oqpg{-!uckf!Nqpi-!dwv!vjcv!ujqwnfp�v!dg!c!fgcn!dtgcmgt!kh!tg.tqwvkpi!

vjg!tkxgt!ku!vjg!dguv!ogvjqf!hqt!vjg!ukvwcvkqp/!

Ykvj!vjg!twpyc{!hnqqfkpi!wpfgt!uetwvkp{-!uckf!Nqpi-!kv!oc{!dg!c!itgcv!qrrqtvwpkv{!vq!nqqm!cv!pgy!
hwpfkpi!uqwtegu!dgecwug!qvjgt!ctgcu!qh!Ugyctf!ctg!vjtgcvgpgf!d{!kpetgcukpi!hnqqfkpi/!

Vjg!xkcdknkv{!qh!vjg!cktrqtv!ku!korqtvcpv!vq!vjg!dki!rkevwtg-!uckf!Nqpi/!Vjg!Ugyctf!Octkpg!Kpfwuvtkcn!
Eqorngz!cpf!vjg!rncppgf!tckntqcf!fqem!gzrcpukqp!ctg!hqtyctf!vjkpmkpi!rtqlgevu!uq!kv!ocmgu!ugpug!vq!

gpxkukqp!cp!cktrqtv!vjcv!yknn!ocvej!vjcv!xkukqp/

MOST POPULAR:

Rcig!5 qh!7Cktrqtv!kortqxgogpv!rtqeguu!dgikpu!. Vjg!Ugyctf!Rjqgpkz!Nqi
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Flooding isn’t Seward Airport project’s only concern
September 18, 2014 6:28 pm·1 commentViews: 280

Flooding occurs again over the Seward Airport runway, a year after it flooded before, and
repairs were made to restore it to its former condition. Photo by Carol Griswold.

Heidi Zemach for SCN –

The little Seward Airport doesn’t seem to get much public traffic. But some of the traffic it does get: Medevac aircraft collecting people with serious health
emergencies, Coast Guard helicopters refueling during stopovers, or helicopters used to search and rescue missing boaters or hikers, can be vital to the town. When
major flooding undermined the runway last September, and the Federal Aviation Administration shut down the airport runway to all but aircraft weighing under
12,500 pounds, medevac costs to a hospital ran to several thousand dollars. So it’s not surprising that 33 residents turned out to attend an open house and Seward
Airport Improvements Project presentation at the K.M. Rae Building September 11th, hosted by the Alaska Department of Transportation. They included pilots,
public officials, people with businesses and property at, or near the airport, and those involved in flood issues.

Seward airport has experienced a number of floods in recent history, but last year’s flood event in late October, in which the runway was overrun by water before a
portion of it was physically undermined, swallowed up by the nearby creek turned raging stream, caught everyone’s attention. Its subsequent closure until
temporary repairs could be done impacted air travel and local access to emergency care for about four months. Recent runway flooding over the past week has
clearly demonstrated that more needs to be done.

Flooding sits on top of the list of concerns that DOT feels need to be addressed by a new construction project yet to be determined- but several other key
deficiencies with the airport have been identified that will also need to be considered, said Robin Reich, Public Involvement Coordinator with Solstice Alaska. The
Seward Airport project picks up where a 2008 master plan identifying project needs left off, and it reevaluates those needs with respect to the recent flooding as
well as changes in the Federal Aviation Administration’s (FAA) design standards.
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Some of the taxiways are considered “nonstandard” to FAA’s current design requirements for instance, Reich said. The taxiway intersects the airport in what is
considered a non-standard condition. Whether or not those conditions applies to the more rural Seward airport still needs to be evaluated based on the type of
activity taking place at the airport, Reich said. Lighting is another concern, especially along the edges of the runway, and need to be repaired. The runway
pavement condition is degraded due to old age and flooding. The short runway appears better aligned to wind conditions than the long runway is, and that situation
also needs to be evaluated. Portions of the runway protection zone (area’s at the ends of the runway such as the roads and railroad tracks) also are not desirable
according to FAA guidance. Finally, there’s a concern about safety due to trees that have grown up in the approach, and any project designed should address those
concerns and ways to mitigate them.

The detailed planning process is expected to take up to four years, with actual construction of a project tentatively
scheduled to begin in the spring of 2018 provided that there is adequate state and federal support and funding,
Reich said.

The process currently is Scoping (information gathering), which continues through January 2015. That leads to
Environmental Jan-December 2015. Then there’s Right of Way Acquisition, Oct 2015-Feb 2017, followed by
Airport Design and Construction, April 2018-October 2019.

Robin Reich, of Solstice America, shpoints to areas of concern DOT has with the Seward
Airport.

The steps that will be undertaken before a decision about a future airport project is made includes reviewing aviation activity, wind coverage, wetlands issues,
landownership and zoning, and future plans of the Alaska Railroad Corporation, its adjacent airport neighbor, said DOT Project Manager Royce Conlon. Experts
also must review new aerial photos highlighting the latest flood hydrology and known airport deficiencies. They also will review federal floodplain mapping, along
with newer maps to better understand why flooding is occurring. There will need to be hydrology studies, and also a detailed Environmental Assessment of
whatever project is planned. The EA would take into account how the project would affect the natural and human environments, whether there are any endangered
species, affected fisheries or fish habitat, and how to mitigate any impacts. The public can become involved and stay informed via newsletters and a project
website. There will be more meetings, open houses, and public hearings during the review period for the EA. A stakeholder advisory group, made up of interested
locals also is being formed to assist in the process.

Asked whether DOT plans to completely reconfigure the flow of the stream adjacent to the runway, which many view as an impossible task as water tends to flow
wherever it wants to go, Reich would only say that it’s too early to tell at this point. There is no plan, she emphasized. That’s why all the scoping, the studying,
and planning process needs to occur.

For more information, visit the project on the web.
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TECHNICAL MEMORANDUM

For:
Barbara Beaton, Aviation Project Manager
Alaska Department of Transportation and
Public Facilities

Date November 12, 2014

Client #/PDC # 54857/14075FB Prepared
by

Ken Risse, PE;
Patrick Cotter, AICP;
Royce Conlon, PE

Project Name Seward Airport Improvements Reviewed
by Royce Conlon, PE

Subject Draft Aviation Activity & Facility Requirements

This technical memorandum presents the aviation demand forecast effort and resulting facility requirements. The
facility requirements set the stage for development of design alternatives by establishing the runway design code,
which determines the airport’s dimensional requirements (runway width, length, offset from parked aircraft, etc.).

This technical memo represents an interim review document. Once reviewed and coordinated with DOT&PF, it
will be incorporated into the scoping report.

In this memorandum we translate the aviation forecasts into facility requirements by comparing future facility
needs to the airport’s existing inventory of facilities, reviewing FAA design criteria to ensure the airport meets
safety and operational standards, and considering the need to maintain and improve aviation service for the
community of Seward.

This document is focused on key elements of the airport that will drive the alternative development and evaluation
process, with brief discussion of other secondary facility elements. A more comprehensive analysis will be
presented in the scoping report.

Aviation Activity

Forecasts of future levels of aviation activity are the basis for making decisions in airport planning and
development. A comprehensive forecast includes elements of socioeconomics, demographics, geography, and
external factors. Recent interest in Seward by the fishing and marine industries has sparked anticipation of growing
industrial development in the community.

The methodology used in this analysis is based on the process recommended in FAA AC 150/5070-6B, Airport
Master Plans, and in the supplemental FAA publication, Forecasting Aviation Activity by Airport. These
documents provide national guidance for the development of airport master plans and have been used since
enactment of the Airport and Air/Ways Development Act of 1970.

Recommended steps include:
" Step 1 – Identify aviation activity measures
" Step 2 – Collect and review previous airport

forecasts
" Step 3 – Gather data

" Step 4 – Select forecast methods
" Step 5 – Apply forecast methods and evaluate results
" Step 6 – Compare forecast with Terminal Area Forecast (TAF)

\\c200-2888\Common\PDC\Seward Airport\PIP\Stakeholder Working Group\SWG Mtg#1
111914\final final documents\DRAFT_Memo14y11m17d_SWD_Aviation
Activity_Facililty rqmts SWG.docx

1028 Aurora Drive, Fairbanks, Alaska 99709
T: 907.452.1414 " F: 907.456.2707

2700 Gambell Street, Suite 500, Anchorage, Alaska 99503
T: 907.743.3200 " F: 907.743.3295

www.pdceng.com

Transforming Challenges into Solutions
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Step 1 –
Identify Aviation
Activity
Parameters and
Measures to
Forecast

The level and type of aviation activity anticipated at an airport, as well as the nature of the
planning to be done, determine the factors to be forecast. Generally, the most important
activities for airfield planning are aircraft operations and the fleet mix, since these define
the runway and taxiway requirements. Plans for general aviation airports require forecasts
of aircraft operations and based aircraft to define runway, taxiway, and aircraft parking
requirements.

Practical considerations dictate the level of detail and effort that should go into an airport
planning forecast. Air traffic activity at Seward comprises single and twin-engine GA
aircraft, medevac aircraft, military aircraft, and helicopters. Because this project centers on
runway improvements, the forecast for Seward Airport will focus on:

" Aircraft operations
" Based aircraft
" Fleet mix

Step 2 –
Collect and
Review Previous
Airport
Forecasts

Relevant forecasts of aviation activity at Seward are summarized below.

Seward Airport
Master Plan

(2008)

In 2008, the DOT&PF updated the Seward Airport Master Plan. This update forecasted
aircraft operations and passenger enplanements as summarized in the following table. An
annual growth rate of 1.2% was used to forecast future operations, enplanements, and cargo.

Table 1 - 2008 Seward Airport Master Plan Aviation Forecast, Moderate Growth Scenario
2003 (Base) 2008 2013 2018 2023

Enplanements 3,746 3,976 4,221 4,480 4,755
Commercial Operations 2,912 3,091 3,281 3,483 3,697
GA Operations 2,475 2,627 2,789 2,960 3,142
Military Operations 75 — — — —
Cargo (lbs) 4,000 4,416 4,876 5,383 5,944

C2-40



14075FB – Seward Airport Improvements
DRAFT Aviation Activity & Facility Requirements
November 12, 2014
Page 3

Alaska Aviation
System Plan

(2008)

The Alaska Aviation System Plan (AASP) is a component of DOT&PF’s Statewide
Transportation Plan. Most recently updated in 2008, the AASP contains forecasts of
enplanements, cargo, operations, and based aircraft for 2015, 2020, and 2030.

Table 2 - Alaska Aviation System Plan Forecast, Seward Airport
Seward 2008 (Base) 2015 2020 2030
Enplanements 22 23 25 29
Cargo None None None None
Critical Aircraft Cessna 185
Aircraft Operations

Commercial 4,500 4,136 4,318 4,576
GA 6,000 5,932 6,211 7,133

Military 10 10 10 10
Total Operations 10,510 10,178 10,539 11,719
Based Aircraft

Single engine 28 29 29 31
Multi-engine 0 0 0 0

Helicopter 0 0 0 0

FAA Terminal
Area Forecast

(TAF)

The FAA TAF for Seward Airport is summarized in Table 3. The TAF includes passenger
enplanements, aircraft operations, and based aircraft.

Table 3 - FAA Terminal Area Forecast (2013) Seward Airport
Passenger Enplanements Itinerant Aircraft Operations Local

GA Ops
Total
OpsAir

Carrier
Commuter/

Air Taxi Total
Air

Carrier
Commuter/

Air Taxi GA Military
0 9 9 0 4,500 4,000 10 2,000 10,510

The unusually low number of commuter/air taxi enplanements compared to the number of
operations is likely due to the lack of scheduled commercial service to SWD. This means
enplanements are not recorded in the T-100 database, which may account for the low number.

National Plan of
Integrated Airport
Systems (NPIAS)

The NPIAS presents a five-year forecast of enplaned passengers and based aircraft. The
current NPIAS forecast for Seward (for the years 2013-2017, using 2011 as the base year) is
presented in Table 4.

Table 4 - NPIAS Forecast Year 2017
Enplanements 8
Based Aircraft 25

Step 3 –
Gather Data

The FAA requires master plan forecasts to incorporate the number of aircraft operations for
various categories of aircraft. Passenger enplanement, cargo, mail, and freight data are also
recommended, and the governing Advisory Circular (AC) specifies that population,
employment rates, and socio-economic factors be included, as any of these can also affect
the forecast.
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Air traffic operations at Seward Airport are not recorded on site because there is no air
traffic control tower. Historical air traffic data for Seward were collected from FAA’s
Airport Master Record Form 5010, the FAA TAF, the NPIAS, the USDOT Bureau of
Transportation Statistics, and the AASP.

Data also came from interviews with airport users, potential airport users, medevac
providers, and Seward-based industry.

Aviation activity at Seward is predominantly unscheduled general aviation and air taxi
flights, with occasional medevac and military use. Scheduled passenger service was
discontinued in 2002.

Passengers Passenger traffic at Seward Airport (SWD) has remained low over the past decade. The
USDOT T-100 database shows fewer than 30 passengers per year since 2004 (see Table 5).

Table 5 – Historic SWD Passenger Enplanements, 2004-2013
Year Passengers
2004 20
2005 1
2006 7
2007 26
2008 22
2009 18
2010 9
2011 22
2012 8
2013 0

Freight and Mail The USDOT T-100 data show no history of freight or mail passing through SWD.

Based Aircraft The FAA Airport Master Record Form 5010 lists 25 single-engine aircraft based at SWD.
This number concurs with previous forecasting efforts and interviews with airport users.

Aircraft
Operations

There are two primary sources of aircraft operations for Seward Airport: the FAA’s
Form 5010, Airport Master Record, and the FAA Terminal Area Forecast. These data are
presented in the table below.

Table 6 - Aircraft Operations
Source Air Carrier Air Taxi GA Local GA Itinerant Military
Form 5010 0 4,500 2,000 4,000 10
TAF 0 4,500 2,000 4,000 10
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Fleet Mix Table 7 lists the types and Aircraft Design Group (ADG) of aircraft that landed at SWD at
least once during 2013.

Table 7 - Current (2013) Fleet Mix Using Seward Airport
Operator Aircraft ADG Use

LifeMed A-Star helicopter
King Air B200 II Medevac

LifeFlight King Air B200 II Medevac
Guardian King Air B200 II Medevac
Scenic Mountain Air Cessna 172 I Flight seeing/air taxi
Seward Air Super Cub PA-18 I Personal

Private Cessna 172
Super Cub PA-18

I
I Personal

Private Cessna 170 I Personal

US DOT T-100 data was acquired and reviewed (see attachment). This data documents use
of the following aircraft between 2007 and 2012: Beech 1900 and 200, Cessna 172
Skyhawk, 208 Caravan, C206/207/209/210 Stationair; Pilatus PC-12; and Piper PA-32
(Cherokee 6). No flights for Seward were listed in the 2013 data.

The air carriers reporting the operations include Alaska Central Express, Era Aviation,
Frontier Flying Service, Grant Aviation, Homer Air, Iliamna Air Service, Island Air
Service, Smokey Bay Air, Warbelow Air Ventures, and Wright Air Service.

In addition to the above fleet mix, the U.S. Coast Guard uses SWD for search and rescue
activities and also for pilot training for short field landings with the C-130 (an ADG IV
aircraft). Helicopters used include the H-60 and H-65.

The Kenai Peninsula Aviation Superintendent provided a list of large aircraft that requested
permission to land at Seward in 2013.

" Lear 35 (ADG C-I): 11 requests
" King Air 200 (ADG B-II): 16 requests
" Gulfstream 5(ADG C-III):4 requests
" DC-6 (ADG B-III): As needed

Step 4 –
Select Forecast
Methods

While there are several acceptable techniques and procedures for forecasting aviation
activity at a specific airport, most forecasts utilize basic statistical techniques such as linear
regression, exponential smoothing, or share analysis. To determine which method is most
appropriate, it is important to look at factors affecting aviation demand. The following
discussion is an overview of the factors affecting aviation demand at Seward and the
forecast method applied.

Economic Activity An analysis of socioeconomic activity is usually helpful in developing a forecast of aviation
demand. Projected increases in population or economic activity can lead to increased use of
an airport.
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The following section highlights major factors of socioeconomic growth in Seward. These
include:

" Population forecasts
" Possible relocation of Coastal Villages Region Fund CDQ Fleet to Seward
" Vigor Industrial’s purchase of Seward Drydock
" Tourism

Population
The population of Seward has grown steadily over the past 14 years (see Figure 1) to a
current population of 2,754. The compound annual growth rate over this time period is
1.23%, which is higher than the Alaska Department of Labor and Workforce
Development’s projected growth for the Kenai Peninsula Borough of 0.5% (Alaska
Department of Labor and Workforce Development, 2014).

Figure 1 - Historic Seward Population, 2000-2013

Coastal Villages Region Fund CDQ Fleet
The Coastal Villages Region Fund (CVRF) represents 20 western Alaska communities in
the Community Development Quota (CDQ) fishery. The CDQ’s purpose is to:

" Provide eligible western Alaska villages with the opportunity to participate and
invest in fisheries in the Bering Sea and Aleutian Islands Management Area

" Support economic development in western Alaska
" Alleviate poverty and provide economic and social benefits for residents of western

Alaska
" Achieve sustainable and diversified local economies in western Alaska

The City of Seward has been actively trying to homeport the CDQ fleet in Seward rather
than Seattle. The CVRF has partnered with Seward to develop the Seward Marine Industrial
Center (SMIC) support facilities. The SMIC will increase the available moorage,
warehousing space, and upland areas to accommodate the CDQ fleet.
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If the CVRF decides to homeport in Seward, the airport could see increased activity during
spring deployment of the CDQ fleet when crews return to Seward. This could result in
approximately 500 enplanements twice a year if crews flew into and out of Seward.

Vigor Industrial
In early 2014, Vigor Industrial announced the purchase of Seward Ship’s Drydock.
According to the press release, “the purchase will bring the strength of Vigor’s physical,
financial and human capital to bear on the yard, which will empower the yard to land more
projects and larger-scale projects, translating to more work and sustainable employment for
Alaska residents. In addition, Vigor will leverage its existing strong public/private
partnerships in Alaska to maximize opportunities for the Seward yard.”

If Vigor is able to bring additional work to Seward, there will likely be an increase in the
shipment of supplies to Seward. However, due to the nature of industrial marine
manufacturing, most supplies will likely be shipped via barge. This is not likely to increase
the air transport operations at Seward Airport.

Tourism
Tourism is a major component of the economy of Seward. Cruise ships, railroad, and personal
vehicles all bring tourists to the community. Attractions include Kenai Fjords National Park,
the Alaska Sealife Center, Mount Marathon Race, and Exit Glacier. Tourist activities include
flightseeing, sportfishing, hiking, wildlife cruises, and sled dog demonstrations.

Four cruise lines will serve Seward in 2015: Holland America, Celebrity, Regent, and Royal
Caribbean. Cruise ships in port can nearly double the population of the community. Many
cruisers embark or disembark a cruise in Seward with connections to/from Anchorage, Denali,
and Fairbanks via buses or the Alaska Railroad. No increase from the current use is expected.

Flightseeing activities generally consist of small fixed-wing aircraft tours of the surrounding
mountains, glaciers, and ocean. Typical aircraft are Cessna 172 or similar. No increase in
tourism-related air traffic is anticipated.

Alaska Railroad (ARRC) Facility Improvements
The ARRC is planning a substantial investment and improvements in the port and rail
facilities adjacent to the airport. During a coordination meeting, ARRC staff indicated that
if the airport had regularly scheduled flights, ARRC would prefer to have its crews and
management teams who occasionally commute to/from SWD fly versus traveling by rail or
highway. Travel time and safety were the primary reasons cited. The specific number of
enplanements this would equate to is undetermined.

Gas Line Construction
Seward experienced significant activity during the construction of the Trans-Alaska Pipeline
in the 1970s. Most of the pipe was shipped through the port of Seward. During a project
coordination meeting, ARRC staff predicted that if a new gas pipeline were constructed
through Alaska, activity through the combined port/rail terminal would increase. This would
also likely increase activity at the Seward Airport. This construction impact would be
transitory, however. Short-term effects such as this normally do not drive long-term
investment in airport facilities, especially if other (albeit less efficient) modes of
transportation can meet the demand.
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Medevac
Operations

The term "medevac" is an abbreviation for medical evacuation. This and other terms
referring to a type of medical emergency response are used interchangeably in the United
States. Other terms include "helicopter emergency medical service" and "air ambulance."
The value of air access to remote locations or in the event of an emergency is not generally
recognized until it occurs and it is difficult to place an economic value on such capabilities.
Oftentimes, the primary means of reaching a community immediately after a major act of
nature such as a flood, earthquake, wildfire, or landslide is via air transport.

Both fixed wing and helicopters are used in medical emergency response situations. Patients
are flown by fixed wing aircraft for many different reasons. These can range from the stable
patient involved in an accident or with a long-term medical condition wishing to relocate
closer to family for rehabilitative care, to the critical heart failure patient requiring intensive
care transfer to receive a transplant. The fixed wing environment differs from the rotary
wing environment primarily in that fixed wing aircraft travel farther, faster, and higher. The
fixed wing aircraft is primarily a facility-to-facility transport and typically is used for long
distance air transport and includes a range of multi-engine turboprop and small jet aircraft
specially equipped and staffed to respond to patient needs while en route. Rotary wing
service is typically engaged for moving a patient from an accident or incident scene to a
trauma center and for air transport of stable patients and are also suitably staffed and
equipped for these missions.

Not all medevac transport is associated with an emergency situation. Many involve medically
appropriate, hospital-to-hospital transport on a scheduled basis. Therefore, medevac service
providers are actively engaged in both emergency response and critical care transport.

Air transportation of patients between Seward and Anchorage is fairly common. Although
Seward is connected to Anchorage via the highway system, the local volunteer ambulance
service does not have enough staff to transport patients to Anchorage. Therefore, fixed-
wing aircraft and helicopters are used for medevac transport.

Three medevac operators currently provide service to Seward: LifeFlight, LifeMed, and
Guardian. LifeMed and Guardian are the most common medevac operators at SWD, with
approximately 300 annual operations combined.

Table 8 - Medevac Operations at SWD
Medevac
Operator Aircraft

Estimated Annual
Operations

LifeMed King Air B2001 60
LifeMed A-Star Helicopter 140
Guardian King Air B200 100
LifeFlight King Air B200 40

LifeMed and Guardian also utilize Lear Jets for medevacs. Those aircraft require 5,000 feet of
runway length and are therefore not used at SWD. Discussions with medevac operators,
however, did indicate that Lear Jets based in Anchorage would be utilized for approximately
half of the medevacs if the runway were longer and the instrument approach were better.

1 The King Air B200 is a fixed-wing aircraft
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Commuter Travel Seward has not had scheduled air service since 2002. Recent contact with Alaska Airlines
and RAVN Alaska, the two air operators most likely to offer commuter service, indicate
they have no plans (within the foreseeable future) to offer scheduled service. When asked
what would trigger the addition of SWD to their schedule, RAVN replied demand and a
better approach to ensure they could offer reliable service.

RAVN does provide charter service to SWD, generally in support of the cruise ship
industry. Also, RAVN provides scheduled service to Kenai Municipal Airport. A brief
analysis was conducted to compare and contrast Seward with Homer and Kenai to evaluate
potential for future air service to SWD.

Table 9 – Comparison with Homer and Kenai
Community Airport Population Distance/Drive Time Commercial Flights

Seward (+ Moose Pass) SWD 5,775 127 miles/2.5 hours 0
Kenai (+ surrounding
contributing communities) ENA 33,489 157 miles/3.25 hours 10 daily

Homer (+ surrounding area) HOM 8,408 224 miles/4.5 hours 5 daily

The anticipated economic growth in Seward improves the probability of an air carrier
resuming service to Seward. Improved approach procedures with lower minimums could
also increase the likelihood of scheduled air service; however FAA flight standards
indicates an improved approach is very unlikely because of the terrain. Initially, carriers
would most likely serve Seward with small aircraft, but if reliable air transportation is
available, demand may increase over the next 20 years to make service with the larger
commuter aircraft currently flying into Kenai and Homer a feasible option, at least
seasonally. Kenai is presently served on a regular basis by the Beech 1900 (B0II) and Dash
8 (C0III) aircraft, and Homer is served by the Beech 1900.

Emergency
Preparedness

A larger runway supports emergency preparedness. Although Seward is connected to other
communities by rail, road and the marine highway, the airport provides essential access
during emergency or disaster situations in when other access (single rail line and single
highway) may be vulnerable. Reportedly, during the 1964 earthquake, the airport was
minimally damaged but remained the only connection with the rest of Alaska for an
extended period of time because the railroad, the Seward Highway, and the port facilities
were completely destroyed (Seward Airport Master Plan, Phase II, Hydrology Report, by
Skip Barber, July 25, 2006).

The U.S. Coast Guard (USCG) has landed C-130s at Seward in the past and would continue
to use this aircraft at Seward if the pavement strength allowed it to land. The C0130 is an
ADG IV aircraft used for support of search and rescue and for medical evacuation of mass
casualties. The C-130 is not forecast to meet the threshold of regular use (500 annual
operations), but it is extremely useful during emergencies such as avalanches, earthquakes,
or flooding that disrupt road access to Seward. The USCG indicated that with a runway
length of 4,500 feet they can normally operate at about 120,000 lbs., allowing enough fuel
and gear to respond to most situations. The H-60 helicopters could also be used for mass
casualty response, but the C-130 can respond more quickly; additionally, if the H-60 needed
fuel, the C-130 could provide it. (e-mail, 8/14/2014, LT Robert Hornick, C-130 Assistant
Operations Officer)

C2-47



14075FB – Seward Airport Improvements
DRAFT Aviation Activity & Facility Requirements
November 12, 2014
Page 10

Forecast Method Because DOT&PF is evaluating runway length and pavement strength, the most critical
element to forecast at Seward Airport is the number of operations for each aircraft type.
This will dictate the length of runway needed and how strong the pavement needs to be.

The most demanding aircraft (largest wingspan and longest required runway length)
currently using the airport regularly is the King Air B200, which is used for medical
evacuations. While the annual operations do not meet the FAA threshold of 500, they
provide a critical service to the community.

Medevac operations can be expected to increase as the population increases. The population
of Seward has historically grown at 1.23%. The population of the entire Kenai Peninsula
Borough is forecast to grow at 0.5% annually. Seward has the potential to grow faster than
the rest of the KPB if the economic factors discussed above begin to materialize (Vigor
Industrial, CDQ fleet). Therefore, an annual growth rate in aircraft operations of 1.0% is
selected for this forecast.

Step 5 –
Apply Forecast
Methods and
Evaluate
Results

With a 1% annual growth rate, SWD will see modest growth in aircraft operations
(Table 10), with general aviation continuing to be the dominant type of operation.

Table 10 - Forecast Operations at SWD
Operations Base Year 2013 +5 Years +10 Years +15 Years
Local GA 2,000 2,102 2,209 2,322
Itinerant GA 4,000 4,204 4,418 4,644
Medevac 200 210 220 230
Air Taxi 4,500 4,729 4,970 5,224

Step 6 –
Compare
Forecast with
TAF

The base year data used in this forecast are consistent with the TAF. The TAF shows no
change in aircraft operations at SWD throughout the planning period. Table 11 summarizes
the differences between this forecast and the TAF.

Table 11 - Forecast - TAF Comparison
2018 2023 2028

Forecast TAF Difference Forecast TAF Difference Forecast TAF Difference
Local
GA 2102 2000 102 2209 2000 209 2322 2000 322

Itinerant
GA 4204 4000 204 4418 4000 418 4644 4000 644

Air Taxi 4729 4500 229 4970 4500 470 5224 4500 724
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Facility Requirements

The facility requirements depend on the critical design aircraft or group of aircraft. Federally funded projects
require that critical design aircraft have at least 500 or more annual at the airport during the established planning
period of at least five years. Under unusual circumstances, adjustments may be made to the 500 total annual
operations threshold after considering the circumstances of a particular airport. Two examples cited in AC
150/532504B are airports with demonstrated seasonal traffic variations, or airports situated in isolated or remote
areas that have special needs.

Wind Coverage Wind conditions affect aircraft in varying degrees. Generally, the smaller the aircraft, the
more it is affected by wind, particularly crosswinds, which are often a contributing factor in
small aircraft accidents. The FAA provides the following guidance on maximum crosswind
components for small to medium-sized aircraft.

Table 12 – Allowable Crosswind Components by Aircraft Design Group

Aircraft Design Group
Allowable

Crosswind Component
ADG I
Cessna 170, 185, 206 10.5 knots

ADG II
Beech 200, 1900;
Cessna 208, Grand Caravan

13 knots

ADG-III
DC-6, Dash 8, 737 16 knots

Wind coverage is the percent of time crosswind components are below an acceptable
velocity. A runway oriented to provide the greatest wind coverage with the minimum
crosswind components is preferred. The desirable wind coverage for an airport is 95%. A
second (crosswind) runway is recommended when the primary runway orientation provides
less than 95% wind coverage.

Based on the current wind data available for Seward, a single runway oriented between 156
and 204 degrees north azimuth provides 95% or greater wind coverage (for ADG I aircraft).

" Runway 16/34 is oriented at 183 degrees, providing 98.6% wind coverage for ADG I
aircraft.

" Runway 13/31 is oriented at 146 degrees, providing 91.1% coverage for ADG I
aircraft and 96.0% coverage for ADG II aircraft.

Aircraft Use at
Seward

The based aircraft at Seward are similar in design characteristics and could be served by an
airport designed to the standards for ADG I, Approach Category A, with a runway length
of 3,300 feet or less for small (under 12,500 lb.) aircraft. Although the A0I small aircraft
design standards could have been used for the existing fleet, the A0I design standards were
selected to allow for occasional operations of large aircraft. In addition, the Alaska
Aviation Preconstruction Manual identifies a minimum runway length of 3,300’ for
community class airports such as SWD. This is the minimum runway under consideration.
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Seward has a demonstrated special need for the medevac aircraft (Beech B0200) used by
three of the air ambulance companies serving Seward. If the Beech 200 is used as the
critical design aircraft, the airport design standards increase to ADG II. US DOT T0100
statistics indicated other ADG II aircraft using Seward Airport in the past 5 years include
the Beech 1900, Cessna 208 Caravan, and Pilatus PC012.

Pilots and local officials expressed the desire for a runway that can accommodate small
charter jets for tourism, emergency preparedness and search and rescue aircraft such as the
Coast Guard C0130, and potential scheduled air service.

The C-130 and small charter jets are not forecast to meet the threshold of regular use, but
have used Seward in the past and continue to desire the ability to land. Anecdotal
information indicates that up to 20 small charter jets per year have landed at Seward in the
past.

Airfield
Requirements

Runways Given the modest number of operations and slight growth anticipated in Seward, a greater
growth factor in the forecast of operations would not show an increase great enough to
warrant substantial changes in the facility requirements (such as a second runway or
parallel taxiway). A single runway can handle between 62,000 and 131,000 operations
annually based on VFR conditions and calculations with taxiway at midpoint and airport
open for operation 8 to 12 hours per day, 5 to 7 days per week. This is significantly more
operations than projected. Parallel taxiway systems to help improve runway capacity and
minimize user delays are typically not warranted until annual operations approach 20,000.

Facility requirements are listed in the table below for three potential groups and compared
with the larger of the two existing runways.
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Table 13 – Runway Dimensional Standards for Various Scenarios

Feature
Current
Based

Aircraft
Group

Current
Demand

& Medevac
(Beech 200)

Growth Scenario &
Emergency

Preparedness
(Beech 1900)

Existing
R/W 13/31

Approach Category A B B B
ADG I II II II
Runway Length 3,300' (Note 1) 3,300' (Note 1) 4,000'/4,700' (Note 2) 4,533'
Runway Width 60' 75' 75' (Note 3) 100'
Visibility Minimums 1 mile 1 mile 1 mile 1 mile
Crosswind Component 10.5 knots 13 knots 16 knots 13 knots
Runway Safety Area 120' x 3,780' 150' x 3,900' 150' x 5,300' 150’ x 4,749'
Object Free Area 400' x 3,780' 500' x 3,900' 500' x 5,300' 500' x 4,749'

RPZ 1,000' x 500'
x 700'

1,000' x 500'
x 700'

1,700' x 500'
x 1,010'

1,000' x 500'
x 700'

Part 77
Primary Surface 500' x 3,700' 500' x 3,700' 500' x 5,100' 500' x 4,649'

Part 77
Approach Slope 20:1 (Visual) 20:1 (Visual)

(Note 4)
20:1 (Visual)

(Note 4) 20:1 (Visual)

1. Minimum runway length for community airports per Alaska Aviation Preconstruction Manual
exceeds FAA AC 150/532504B (2,750 feet for 95% of fleet or 3,250 feet for 100% of fleet) and Beech
200 published takeoff and landing distances.
2. The 4,700-foot runway length is based on FAA AC 150/532504B for aircraft over 12,500 lbs. but less
than 60,000 lbs. (75% of fleet at 60% useful load). The FAA is circulating a Draft AC 150/5325-4C,
which recommends using manufacturer’s airport planning manuals for all large airplanes (over
12,500 lbs.). The Beech 1900D specification and performance sheet lists a takeoff length of 3,737 feet.
Discussions with the primary air carrier in Alaska using this aircraft indicated a need for a 4,000-foot
runway to accommodate it. A 4,000-foot runway option is being considered, which would accommodate
the Beech 1900 and other large aircraft such as the Dash 8 and Sherpa.
3. Runway width may be increased to 100’ to provide for larger emergency response aircraft such as
the C0130.
4. By definition, a non-precision instrument (NPI) approach runway means a straight-in approach is
planned or has been approved (Part 77.2). SWD’s approach is currently a circling approach (RNAV
[GPS]-A). Review of the FAA flight standards and local topography indicates a straight-in approach is
not viable at Seward due to the mountainous terrain on all sides.

Taxiways /
Taxilanes

Taxiways should be upgraded to meet the current standards. Major changes to taxiway
standards have been made in the revisions to AC 150/5300013 and AC 150/5300013A since
the design of the current airport. It will be critical to establish the design aircraft to be used
for taxiway geometry, as taxiway design requirements are no longer established solely by the
airplane design group, but also depend on the wheelbase and distance between the cockpit
and main gear of the design aircraft. Current guidance indicates the taxiway intersections
with runways should avoid the middle one third of the runway length. ¶401.b(5)(d) defines
as a “high energy” intersection that should be avoided. “By limiting runway crossings to the
outer thirds of the runway, the portion of the runway where a pilot can least maneuver to
avoid a collision is kept clear.” Taxiways A and D currently conflict with this guidance.

Further, taxiways providing direct access from the aircraft parking areas to a runway should
be avoided (¶401.b(5)(g) and ¶503.). Taxiways C, D, E, and F currently conflict with this
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guidance. Future layouts should consider correcting this deficiency.

The key dimensional standards that need to be considered in developing the layout of Group
II facility improvements are listed in the table below.

Table 14 – Taxiway and Taxilane Design Dimensions Based on Aircraft Design Group II
(per AC 150/5300-13A; Table 4-1)

Feature Near Term & Ultimate – B-II
(Beech 200 & Beech 1900) Existing

Runway to Taxilane Separation 240' 184' (Note 1)
Taxiway Safety Area 79' 79'
Taxiway OFA 131' 131'
Taxilane OFA 115' 131'
Taxilane Centerline to Fixed or Movable Object 57.5'
Taxilane Wing Tip Clearance 18'
1. Separation distance shown on 2008 ALP between Runway 16/34 CL and GA apron taxilane (A0M

small requires 150 feet, A-I large requires 225’).

To meet the dimensional standards above and preserve the existing BRL and GA apron size,
a runway parallel to the apron (Runway 16/35) would need to have a runway-to-BRL
separation of 394.5 feet; the existing Runway 16/35 is separated from the BRL by only
300 feet. Additional separation may be needed to correct the layout deficiency of taxiways
that provide direct access from the runway to aircraft parking areas.

Navigational
Aids and
Airfield
Lighting

One set of VASI lights is installed on RUNWAY 31. The previous master plan indicated the
VASI should be replaced with PAPIs on both ends of all runways. This is not feasible at
Seward, because of the terrain on the north end of the airport. Only the south end can achieve
the PAPI Obstacle Clearance Surface which extends 4 miles out from the end of the runway.

The airfield lighting system is old and should be upgraded and expanded to include taxiways
and all runways.

During any paving project, the runway and taxiway markings should be replaced with
markings that meet current guidance. Seward Airport runways will continue to be marked as
visual runways. SWD currently has a published GPS approach for Category A and B aircraft,
but it is rarely used because of the high minimum descent altitude (2,660 feet). This
published approach is not a straight-in approach, so the runway is not considered an NPI
runway. There are no instrument approaches for Category C and D aircraft.

Other Facility
Requirements

A new sand storage building is needed. The existing building is in poor condition.

The airport access road, Seward Highway, and the Alaska Railroad are all within the RPZ of
Runway 13/31, and a small portion of the RPZ of Runway 16/34 overlaps the access road.
Although prior to FAA’s Interim Guidance on Land Uses within a Runway Protection Zone
(9/27/2012) these transportation uses were acceptable, they are not encouraged. Additionally,
due to their proximity to the end of Runway 13/31, these transportation features create an
obstruction to that approach. Correction of these non-standard conditions should be
considered to the extent practicable.
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QIQSVERHYQ

Hexi> Rsziqfiv 57/ 5347

Xs> Fevfeve Fiexsr/ HSX)TJ Tvsnigx Qerekiv

Jvsq> Gevpe WpexsrFevoiv +Wspwxmgi Epewoe Gsrwypxmrk, {mxl mrtyx erh vizmi{ jvsq Vs}gi

Gsrpsr/ THG Tvsnigx Qerekiv

Wyfnigx> Wyqqev} sj 4424=25347 Wxeoilsphiv [svomrk Kvsyt Qiixmrk &400 Wi{evh Emvtsvx

Mqtvsziqirxw Tvsnigx +&87<8;,

Mrxvshygxmsr> Qiixmrk Szivzmi{

Xlmw hsgyqirx tvszmhiw e wyqqev} sj xli jmvwx Wxeoilsphiv [svomrk Kvsyt +W[K, qiixmrk liph sr

Rsziqfiv 4=/ 5347/ jsv xli Wi{evh Emvtsvx Mqtvsziqirxw Tvsnigx1 Xli qiixmrk {ew liph mr Wi{evh ex

xli Gsqqyrmx} Pmfvev} Wqepp Gsrjivirgi Vssq1 Xli qiixmrk fiker ex 44>63 erh irhih ex 5>331 Xefpi

4 pmwxw xli qiixmrk exxirhiiw1

Xefpi 41 Qiixmrk Exxirhiiw

W[K Qiqfivwlmt Reqi

Epewoe Vempvseh Gsvtsvexmsr Nmq Oyfmx~ {mxl Teyp Jevrw{svxl erh Psymw Firgevhmrs

Gmx} sj Wi{evh> Wi{evh Gmx} Gsyrgmp Glvmwx} Xivv}

Gmx} sj Wi{evh> Gmx} Qerekiv2Gsqqyrmx}

Hizipstqirx

Vsr Psrk

Gmzmp Emv Texvsp Fverhsr Erhivwsr +xipigsrjivirgi tevxmgmtexmsr,

Jihivep Ezmexmsr Ehqmrmwxvexmsr +JEE, Qmoi Ihipqerr +xipigsrjivirgi tevxmgmtexmsr,

OTF Wi{evh2Fiev Gviio Jpssh Wivzmgi Evie/

[exiv Viwsyvgi Qerekiv

Her Qelepeo

Piewi Lsphiv/ KE Tmpsx/ Gsqqyrmx}

Qiqfiv

Hirrmw Tivv}

HSX)TJ Qemrxirergi Wier Qsrxksqiv}

HSX)TJ Tvsnigx qerekiqirx/ Girxvep

Vikmsr Hiwmkr erh Irkmriivmrk

Fevfeve Fiexsr/ T1I1/ Tvsnigx Qerekiv

HSX)TJ Girxvep Vikmsr Hiwmkr erh

Irkmriivmrk

Ns} Zeyklr/ T1I1/ Gsrwypxerx Gssvhmrexmsr

Gsrwypxerx Vs}gi Gsrpsr/ T1I1/ THG Mrg1 Irkmriivw/ Gsrwypxerx Xieq

Tvsnigx Qerekiv

Gsrwypxerx Oir Vmwwi/ THG Mrg1 Irkmriivw/ Gmzmp Irkmriiv

+xipigsrjivirgi tevxmgmtexmsr,

Gsrwypxerx Gevpe WpexsrFevoiv/ Wspwxmgi Epewoe Gsrwypxmrk/ Tyfpmg

Mrzspziqirx

Qiixmrk qexivmepw mrgpyhmrk xli ekirhe/ e hvejx xiglrmgep qiqsverhyq xmxpih �Ezmexmsr Egxmzmx} )

Jegmpmx} Viuymviqirxw/� er i|igyxmzi wyqqev} sj xli hvejx xiglrmgep qiqsverhyq/ erh lerhsyx

tegoix +gsrxemrmrk wglihypi/ tvsgiww/ jpsshtpemr qettmrk/ erh perh ywi erh hizipstqirx mrjsvqexmsr

ywih ew hmwtpe}w ex xli Witxiqfiv 5347 tyfpmg qiixmrk, {ivi hmwxvmfyxih zme iqemp xli ejxivrssr tvmsv
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xs xli qiixmrk1 Xefpi 5 tviwirxw xli qiixmrk ekirhe xs hsgyqirx xli qiixmrk sfnigxmziw/ ksepw/ erh

jsvqex1

Xefpi 5> Ekirhe

C2-58



W[K Qiixmrk Wyqqev}/ 4424=25347

Wi{evh Emvtsvx Mqtvsziqirxw Tvsnigx +&87<8;,

Teki 6

Tevx 4> Kixxmrk Wxevxih

Xli qiixmrk fiker {mxl mrxvshygxmsrw/ erh xlir Gevpe WpexsrFevoiv/ Wspwxmgi Epewoe Gsrwypxmrk/

tvszmhih er szivzmi{ sj xli qiixmrk�w sfnigxmziw/ ksepw/ erh ekirhe/ ew {ipp ew xli vspi sj xli W[K1

Ri|x/ Vs}gi Gsrpsr/ THG/ tvszmhih er szivzmi{ sj xli tvsnigx1 Fijsvi fikmrrmrk xli xiglrmgep {svo sj

xli he}/ Gevpe/ ewoih mj epp leh vizmi{ih xli qiixmrk qexivmepw/ {lmgl {ivi iqempih qmh0ejxivrssr xli

he} tvmsv1 Qer} exxirhiiw hmh rsx lezi xli xmqi riihih xs vizmi{ xli qexivmepw mr ehzergi sj xli

W[K qiixmrk/ erh sxliv qiqfivw rsxih xlivi {ew e tvsfpiq {mxl xli iqemp hipmziv}1 [i hmwgywwih

wspyxmsrw> tvszmhmrk qsvi pieh xmqi jsv vizmi{ mr ehzergi sj xli ri|x qiixmrk? rsx iqempmrk

exxeglqirxw erh mrwxieh wixxmrk yt er mrxivrix jmpi wxsveki evie? jsv xlmw qiixmrk/ vizmi{mrk xli

xiglrmgep qiqsverhyq mr qsvi hixemp figeywi qer} hmh rsx lezi e glergi xs vizmi{? erh epps{mrk

xli W[K xs tvszmhi gsqqirx sr xli gsrxirxw ejxiv xli qiixmrk1

Tevx 5> Yrhivwxerhmrk xli Hvejx �Ezmexmsr Egxmzmx} erh Jegmpmx} Viuymviqirxw� Vitsvx

Xli sfnigxmzi sj xlmw tevx sj xli qiixmrk {ew xs tviwirx er szivzmi{ sj xli hvejx �Ezmexmsr Egxmzmx} )

Jegmpmx} Viuymviqirx� xiglrmgep qiqsverhyq/ erw{iv uyiwxmsrw/ erh vigsvh gsqqirxw1 Xli ksep {ew

xs sfxemr W[K ekviiqirx sj xli hvejx hsgyqirx sv hixivqmri {e}w xs viwspzi mhirxmjmih hsgyqirx

hijmgmirgmiw1 Xli jspps{mrk mw e wyqqev} sj W[K mrtyx1 Xlmw mrtyx {mpp fi ywih xs vizmwi xli hvejx

�Ezmexmsr Egxmzmx} erh Jegmpmx} Viuymviqirxw� xiglrmgep qiqsverhyq/ {livi ettvstvmexi1 Xli tvsnigx

xieq {mpp i|tpemr ls{ gsqqirxw {ivi sv {ivi rsx mrgsvtsvexih/ erh viewsrw {l}/ hyvmrk jyxyvi W[K

gssvhmrexmsr1

W[K Gsqqirxw Vipexih xs Qixlshspsk}

" I|xirh xli tperrmrk tivmsh fego mr xmqi xs getxyvi xli tvizmsyw gsqqivgmep stivexmsrw xlex

{mpp qswx pmoip} sggyv ekemr1

" Ywi e qewxiv tper ettvsegl jsv tperrmrk mqtvsziqirxw> hmwgyww mqtvsziqirxw riihih sziv

xmqi +53 }ievw,1

" EGXMSR MXIQ00Tvsnigx Xieq> Vizmi{ JEE kymhergi vipexih xs tvsnigx�w tperrmrk tivmsh erh xli

viewsrefpiriww erh ijjmgeg} sj mrgpyhmrk hexe jvsq xli qmh xs pexi 4==3w1

W[K Gsqqirxw Vipexih xs I|mwxmrk erh Jyxyvi Ezmexmsr Egxmzmx}

" Hsr�x fewi lmwxsvmg ezmexmsr egxmzmx} sr vigirx hexe +533<. hexe,? mrwxieh/ vitsvx egxmzmx} hyvmrk

xli qmh xs pexi 4==3w {lir Wi{evh {ew tevx sj xli Iwwirxmep Emv Wivzmgi +IEW, tvskveq1

" Hmwgyww xli IEW tvskveq mr xli xigl qiqs mr xivqw sj ls{ er IEW wxexyw jsv xli Wi{evh

emvtsvx +W[H, {syph pmoip} glerki +mrgviewi, jyxyvi ezmexmsr egxmzmx} +jpiix qm| erh ryqfiv sj

stivexmsrw,1 Xli IEW tvskveq mw e qiglermwq jsv irgsyvekmrk qsvi gsqqivgmep stivexmsrw1

Xlmw tsmrx wlsyph fi ehhviwwih mr vipexmsr xs lmwxsvmg erh jsvigewx ezmexmsr egxmzmx}1

" Irgsyvekmrk gsqqivgmep stivexmsrw sv hizipstmrk IEW wxexyw jsv W[H mw syxwmhi

HSX)TJ�w wgsti erh xli wgsti sj xlmw tvsnigx1 Xlmw gsyph fi xli Gmx}�w vspi/ erh er}

hsgyqirxexmsr sj mrhywxv} mrxirxmsr gsyph fi ywih ew hexe sr xlmw tvsnigx1

" Mrgpyhi hmwgywwmsr sj ls{ gyvvirx ezmexmsr egxmzmx} qe} fi ejjigxih f} xli tivgitxmsr xlex W[H

lew er srksmrk jpsshmrk tvsfpiq1

" Qeoi wyvi xlivi mw e hmwgywwmsr mr xli xigl qiqs sr W[H ettvsegliw1 Jyxyvi ezmexmsr egxmzmx}

{syph fi kviexiv mj er mqtvszih ettvsegl {mxl ps{iv qmrmqyqw ger fi iwxefpmwlih1
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" Xieq viwtsrwi> Xlmw mrjsvqexmsr sr mqtvszih W[H ettvsegliw erh tsxirxmep mrgviewi

xs ezmexmsr egxmzmx} mw vijpigxih mr xli xiglrmgep qiqsverhyq +t1 =, erh vitsvxih fips{>

" Mrgpyhi vijivirgi xs xli glerkiefpi {iexliv ex W[H1 1

" Xli xigl qiqs yrhiv vitsvxw jpmklx egxmzmx} jvsq Fiev Peoi1

" Xieq viwtsrwi ex xli qiixmrk> Mx mw hmjjmgypx xs kix i|egx ryqfivw jsv kirivep ezmexmsr

+KE, stivexmsrw ex jegmpmxmiw {mxlsyx xs{ivw erh KE stivexmsrw qe} fi yrhivvitsvxih

jsv zevmsyw viewsrw? ls{iziv/ xli ryqfiv sj KE stivexmsrw hsiw rsx ejjigx xli jegmpmx}

viuymviqirxw figeywi ex e qmrmqyq HSX)TJ {mpp tvszmhi jsv KE stivexmsrw1

" EGXMSR MXIQ00Tvsnigx Xieq> Wix yt e gsrzivwexmsr fix{iir Hirrmw Tivv}/ W[K qiqfiv erh

KE tmpsx/ erh JEE ettvsegl tivwsrrip xs hmwgyww W[H ettvsegliw1

W[K Gsqqirxw Vipexih xs Hmwgywwmsr sj Xigl Qiqs�w Wsgmsigsrsqmg Erep}wmw

" Wi{evh�w igsrsq} mw �xvirhmrk yt{evhw� mr e {e} xlex xli hvejx vitsvx hsiw rsx jypp} vijpigx1

I|eqtpiw sj xlmw tvszmhih f} EVVG erh xli Gmx} sj Wi{evh evi>

" Gyvvirx erh tvihmgxih mrhywxv} {syph vexliv jp} xler fyw {svoivw xs Wi{evh/ ew rsxih

f} Nmq Oyfmx~/ EVVG W[K qiqfiv1 Xli Gmx} +Glvmwx} Xivv} erh Vsr Psrk, erh EVVG

qiqfivw rsxih xlex {lir Wlipp {ew mr Wi{evh/ xli gsqter} gsyphr�x fipmizi xlivi {ew

rsx wglihypih emv wivzmgi1 Gvi{w {ivi fywwih erh xvejjmg eggmhirxw sggyvvih1
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" Xieq viwtsrwi> Xli xigl qiqs vijivirgiw xlmw tsmrx sr teki ; +wii i|givtx

fips{,>

" Xli Gmx} sj Wi{evh vitsvxih xlex e gvymwi wlmt mw vipsgexmrk jvsq [lmxxmiv xs Wi{evh/

{lmgl {mpp tsxirxmepp} mrgviewi ezmexmsr egxmzmx}1 Xlmw mrjsvqexmsr mw rsx vijpigxih mr xli

gyvvirx hvejx qiqsverhyq1

" Xieq viwtsrwi> Xli xigl qiqs {mpp fi vizmwih xs rsxi xlex glevxivw gsyph

mrgviewi1

" Xli Gmx} sj Wi{evh vitsvxih xlex xli Wi{evh Qevmri Girxiv mw xli lsqitsvx jsv xli

5930jssx V2Z Wmoypmeu1 Xlmw Epewoe Vikmsr Viwievgl Ziwwip {mpp fi vieh} jsv wgmirgi

stivexmsrw mr 5347 erh {mpp pmoip} geywi er mrgviewi emvgvejx stivexmsrw fix{iir

Erglsveki erh Wi{evh1 Xlmw mrjsvqexmsr mw rsx vijpigxih mr xli gyvvirx xigl qiqs1

" Xieq viwtsrwi> Xli xigl qiqs {mpp fi vizmwih xs mrgpyhi xlmw mrjsvqexmsr1

" Mj smp mw hmwgszivih mr xli Fieyjsvx erh Glyoglm Wiew/mx mw tswwmfpi xlex hiqerh ex xli

Wi{evh Emvtsvx qe} mrgviewi1

" Er} mrgviewi mr egxmzmx} mr xli Evgxmg qe}gsrxvmfyxi xs Wi{evh�w yt{evh igsrsqmg erh

tstypexmsr xvirh1 Xli Gmx} sj Wi{evh fipmiziw xlex xlimv tsvx mw e fixxiv +qsvi

tvsxigxih, sziv{mrxivmrk tsvx xler Rsqi sv Hyxgl Levfsv1

" Xieq viwtsrwi> Qsvi viwievgl vikevhmrk xli x{s fyppix tsmrxw efszi mw riihih

xs figsqi hexe jsv xli xigl qiqs1

" Xli Gmx} mw tperrmrk jsv xlmw �yt{evh xvirh� rs{/ mrgpyhmrk e '5;3 qmppmsr fvieo{exiv

xlex mw mr psrk0xivq hizipstqirx1 Xlmw fvieo{exiv {mpp epps{ jsv 4330543 wlepps{0hvejx

ziwwipw1

" EVVG mw tperrmrk qensv mqtvsziqirxw mr xlvii eview ew evxmgypexih mr xli Epewoe

Vempvseh Wi{evh Viwivzi Qewxiv Tper> [exivjvsrx Hizipstqirx/ Gsqqivgmep

Hizipstqirx/ erh Mrxivqshep I|terwmsr1 Xliwi mqtvsziqirxw evi hixempih mr e

tperrmrk hsgyqirx xlex Nmq Oyfmx~ tvszmhih xs xli xieq1 Tevxmgypevp} xliwi

mqtvsziqirxw mrzspzi>

" [exivjvsrx Hizipstqirx> [mhirmrk xli jvimklx hsgo/ mqtvszmrk xli hsgo�w

efmpmx} xs eggsqqshexi fevkiw/ erh i|terhmrk xli hsgo�w getegmx} +qsvi ziwwipw/

qsvi stivexmsrw, xs lerhpi jvimklx1

" Gsqqivgmep Hizipstqirx> Hizipstmrk erh tvitevmrk viep iwxexi tevgipw xs

eggsqqshexi jvimklx gywxsqivw erh ytperh stivexmsrw? i|xirhmrk Tsvx Eziryi

xs gsrrigx {mxl Emvtsvx Eziryi? stirmrk er mrhywxvmep evie xs eggsqqshexi
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liez} mrhywxvmep egxmzmx}? jegmpmxexmrk gsqqivgmep erh pmklx mrhywxvmep hizipstqirx

sr xli Tewwirkiv Hsgo ytperhw evie? hizipstmrk gsqqivgmep viep iwxexi epsrk

xli wqepp levfsv�w fsevh{epo1

" Mrxivqshep I|terwmsr> Hizipstmrk er mrxivqshep stivexmrk evie +wlmt0xs0xvemr/

wlmt0xs0xvygo sv wlmt0xs0fevki, xs eggsqqshexi jvimklx gywxsqiv kvs{xl erh

mrxivqshep2fevki jvimklx egxmzmx}/ mrwxeppmrk qsvi xvego erh ri{ eggiww tsmrx

kexiw1

" EVVG mw egxmzip} erh wyggiwwjypp} {svomrk xlmw tper? jsv mrwxergi/ xli EVVG ettpmih jsv

erh {sr e Y1W1 Hitevxqirx sj Xverwtsvxexmsr XMKIV +Xverwtsvxexmsr Mrziwxqirx

Kirivexmrk Igsrsqmg Vigsziv}, kverx xs tper xliwi mqtvsziqirxw1 XMKIV jyrhmrk {mpp

lipt EVVG gsrwmhiv ziwwip fivxlmrk erh jvimklx lerhpmrk riihw {mxlmr xli EVVG Xivqmrep

xs irwyvi xli hsgo mw hiwmkrih xs qiix jyxyvi viuymviqirxw1 EVVG mw ywmrk xlmw jyrhmrk

xs qszi xli [exivjvsrx Hizipstqirx tperw xs xli ri|x wxit> jmrep hiwmkr erh gswxw1

Ievpmiv {svo lew xli i|terhih jvimklx hsgo epqswx jypp} tivqmxxih1 Xlir xli ri|x wxit

yrhiv [exivjvsrx Hizipstqirx {mpp fi gsrwxvygxmsr sj e ri{ fvieo{exiv erh hvihkmrk

xli fevki fewmr1 Jypp jyrhmrk mw iqmrirx jsv tperrih jvimklx mqtvsziqirxw1

o EVVG�w zmi{ mw xlex xliwi i|terwmsr tvsnigxw {mpp mqtvszi wivzmgi xs qevmri

gywxsqivw/ irlergmrk psgep igsrsqmg hizipstqirx ijjsvxw xs kvs{ jvimklx fywmriww

egxmzmx}1

o Rsxi> Nmq Oyfmx~ i|tviwwih EVVG�w hiwmvi xs �gpier yt� tvstivx} fsyrhevmiw xlvsykl

e perh i|glerki1

" Xieq viwtsrwi hyvmrk xli qiixmrk> Xli tvsnigx xieq ewoih jsv hsgyqirxexmsr xs

wyttsvx xli zmi{ xlex Wi{evh {mpp i|tivmirgi er yt{evh igsrsqmg xvirh1

Hsgyqirxexmsr sj xlmw jyxyvi mrxirx mw riihih figeywi xli tvsnigx gerrsx fi hizipstih

yrhiv e �mqtvszi xli emvtsvx erh xlir xli} {mpp gsqi� ettvsegl1

" Xli kvsyt hmwgywwih xli ywi sj e 4156( kvs{xl vexi mr xli hvejx xiglrmgep qiqs erh xli

ywi sj/ tivletw/ e 5( kvs{xl vexi/ mrwxieh sj xli 4( gyvvirxp} fimrk ywih1

" EGXMSR MXIQ> Gmx} sj Wi{evh +Glvmwx} Xivv} sv Vsr Psrk,1 Tvszmhi xli tvsnigx xieq {mxl

hsgyqirxexmsr jvsq er} mrhywxvmiw {erxmrk xs psgexi2hizipst mrhywxv} mr Wi{evh xs hsgyqirx

er yt{evh igsrsqmg sv tstypexmsr xvirh1 Hsgyqirxexmsr sj xlmw jyxyvi mrxirx wlsyph mrhmgexi

mrgviewiw mr tstypexmsr erh2sv emv xverwtsvxexmsr riihw i|tigxih jvsq xli egxmsr1

" EGXMSR MXIQ> Gmx} sj Wi{evh +Glvmwx} Xivv},1 Tvszmhi gsrxegx mrjsvqexmsr sv vipexmsrwlmt xs

jyxyvi ezmexmsr egxmzmx} riihw jsv xli Wi{evh Qevmri Girxiv erh V2Z Wmoypmeu1

" EGXMSR MXIQ00Tvsnigx Xieq> Vizmwi jsvigewx ezmexmsr egxmzmx} wigxmsr sj xigl qiqs/ ew rsxih

efszi/ xs vijpigx ri{ mrjsvqexmsr sr jyxyvi mrhywxv} egxmzmx}1

W[K Gsqqirxw Vipexih xs Jyrhmrk

Mr xlmw tevx sj xli qiixmrk/ Qmoi Ihipqerr/ JEE/ wyttsvxih xli gsrzivwexmsr1 Li i|tpemrih xlex xlivi

evi gexiksvmiw sj JEE jyrhmrk/ erh xs fi ipmkmfpi jsv JEE jyrhmrk/ xlivi evi pikmwpexmzi erh pikep
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viuymviqirxw1 Xli JEE jyrhmrk xlex xlmw tvsnigx {syph fi ywmrk mw jvsq xli Emvtsvx Mqtvsziqirx

Tvskveq +EMT,1 EMT jyrhmrk ger srp} fi ywih jsv viewsrefpi erh nywxmjmih mqtvsziqirxw xs wyttsvx

gyvvirx erh jsvigewx emvtsvx riihw1 Li i|tpemrih xlex JEE ger�x wtirh qsri} sr e �mj {i fymph mx/ xli}

{mpp gsqi� ettvsegl1 JEE mw viuymvih xs izepyexi mj e tvstswih tvsnigx mrzspziw e psrkiv sv {mhiv

vyr{e} xler riihih sv xler hexe wyttsvx1

" Uyiwxmsr jvsq xli Gmx} sj Wi{evh> [mpp JEE epps{ e gsqqyrmx} xs �fymph qsvi emvtsvx� mj xli

gsqqyrmx} jiipw xlex mx mw tevx sj mxw jyxyvi igsrsqmg hizipstqirx tperC

" Erw{iv jvsq JEE> Mj gmx} jyrhmrk/ wxexi jyrhmrk/ sv sxliv jyrhmrk mw ezempefpi/ e gsqqyrmx} ger

fymph qsvi emvtsvx1 Jsv mrwxergi/ xli JEE irgsyvekiw tevxrivmrk {mxl sxliv jihivep jyrhmrk

ekirgmiw wygl ew JIQE sv Lsqiperh Wigyvmx} vipexih xs iqivkirg} tvitevihriww1 Xlivi qmklx

fi sxliv sttsvxyrmxmiw vipexih xs igsrsqmg hizipstqirx jyrhmrk erh mrhywxv}1 JEE gsyph

tevxmgmtexi {mxl ersxliv irxmx}1 Viwievgl {syph fi riihih vipexih xs irwyvi xlex JEE

kymhipmriw +wejix}/ ixg1, {syph fi qix1

" E gsqqirx {ew qehi xlex �iziv}xlmrk mw sr xli xefpi� jsv wxyh} erh xlex gviexmzi tevxrivwlmtw

evi tswwmfpi? fyx mr xli irh/ mx mw pmoip} xlex xli higmhmrk jegxsv mr qeomrk higmwmsrw {mpp fi fewih

sr ywi sj JEE jyrhmrk/ ew mx mw tviwirxp} xli srp} mhirxmjmih zmefpi jyrhmrk wsyvgi1

W[K Gsqqirxw Vipexih xs Xigl Qiqs�w �Qswx Hiqerhmrk Emvgvejx�

Ersxliv jsgep tsmrx xs xli tviwirxexmsr erh gsrzivwexmsr hyvmrk xlmw tevx sj xli qiixmrk {ew er

szivzmi{ sj gyvvirx erh jsvigewx emvgvejx1 Xli jspps{mrk jyrhmrk gsrwxvemrx {ew epws i|tpemrih zivfepp}

erh mr xli qexivmep> Jihivepp} jyrhih tvsnigxw viuymvi xlex xli gvmxmgep hiwmkr emvgvejx +xli qswx

hiqerhmrk emvgvejx, lezi ex piewx 833 sv qsvi erryep stivexmsrw ex xli emvtsvx hyvmrk xli iwxefpmwlih

tperrmrk tivmsh1

" Xli G0463 erh wqepp glevxiv nixw xlex gyvvirxp} ywi W[H evi rsx erxmgmtexih xs qiix xli jihivep

xlviwlsph sj vikypev ywi1 Erighsxep mrjsvqexmsr mrhmgexiw xlex yt xs 53 wqepp glevxiv nixw tiv

}iev lezi perhih ex Wi{evh mr xli tewx1

" Epxlsykl qihizeg emvgvejx tvszmhi e gvmxmgep wivzmgi xs xli gsqqyrmx}/ xli} hs rsx qiix xli

JEE xlviwlsph sj 8331 Qihizeg emvgvejx ger erh hs stivexi sr vyr{e}w xlvsyklsyx Epewoe {mxl

xli weqi pirkxl ew syv wlsvxiwx epxivrexmzi1

W[K Gsqqirxw sr Emvgvejx>

� W[K qiqfivw wlevih xli zmi{ xlex xli tstypexmsr erh mrhywxv} mr W[H gsyph wyttsvx

gsqqyxiv wivzmgi mr xli jyxyvi1

� W[K qiqfivw wlevih zmi{ xlex W[H emvtsvx mw er mqtsvxerx xvemrmrk kvsyrh jsv Gsewx Kyevh

xsygl0r0ks stivexmsrw1 Gsph Fe} mw xli ri|x gpswiwx emvtsvx jsv xliwi stivexmsrw1 Xli Gsewx

Kyevh gsyph fi geppih ytsr mr e gewi sj qeww geywepmx} xs hs qihizeg {mxl xli G04631

o Uyiwxmsr> [mxl xlmw mqtsvxerx egxmzmx}/ gsyphr�x xli qihizeg fi xli gvmxmgep hiwmkr

emvgvejxC Erw{iv jvsq JEE> JEE jyrhw ger�x fi ywih xs jyrh ersxliv ekirg}�w riihw1

Xli Gsewx Kyevh riihw xs tvszmhi jyrhmrk mj xlmw egxmzmx} hvmziw emvtsvx mqtvsziqirxw1

Epws/ xli ryqfiv sj stivexmsrw mw yrhiv 833 xlviwlsph riihih xs fi gsrwmhivih e hiwmkr

emvgvejx1
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Xli tvsnigx xieq vimxivexih xli riih jsv ehhmxmsrep hexe sv mrjsvqexmsr +fi}srh {lex mw vitsvxih mr

xlmw xigl qiqs, xs gsrwmhiv ywi sj jihivep jyrhw jsv er} wgirevms mrzspzmrk e vyr{e} pirkxl kviexiv

xler 6/633 jiix1

Tevx 6> Zmwyepm~mrk Stxmsrw erh Gsrwxvemrxw

Hyvmrk xlmw tevx sj xli qiixmrk/ tvsnigx stxmsrw {ivi tviwirxih xs lipt W[K qiqfivw zmwyepm~i emvtsvx

stxmsrw erh gsrwxvemrxw1 W[K qiqfivw {ivi geyxmsrih xlex xliwi stxmsrw {ivi wmqtp} xs emh xlsyklx

erh wyttsvx gsrzivwexmsr1 Rs erep}wmw lew fiir gsqtpixih�xli hve{mrkw wls{ JEE witevexmsr

hmwxergiw/ vyr{e} pirkxl/ erh vyr{e} {mhxl1 Mr gsrwmhivexmsr sj psgexmsr? xli pe}syxw evi szivpemr sr

eivmep tlsxskvetl} xs wls{ tpegiqirx ew vipexih xs xli vseh erh vempvseh sr xli rsvxl irh/ xli JIQE

jpssh{e}/ xmhiperhw erh EVVG tvstswih hizipstqirx tper1 Jsyv xiqtpexiw {ivi tviwirxih xs

jegmpmxexi hmwgywwmsr erh xliwi evi wyqqevm~ih fips{>

Stxmsr 4> Xlmw pe}syx gsrwmhivw x{s stxmsrw1 Stxmsr 414 mrzspziw vemwmrk vyr{e} 46264 efszi xli 433

}iev jpssh ipizexmsr erh tvszmhmrk jsv ivswmsr tvsxigxmsr1 Stxmsr 415 {syph mrzspzi vigsrwxvygxmrk xli

i|mwxmrk iqferoqirx xs epps{ jpssh szivxsttmrk1 Xlmw stxmsr i|tpsviw hiwmkr ipiqirxw xs irlergi

hvemreki +e vsgo wxvygxyvi xlex hvemrw uymgop}, erh xs irlergi vyr{e} wxvirkxl +wxvygxyvi xlex mw qygl

piww gsqtvsqmwih f} jpsshmrk,1 Yrhiv xlmw stxmsr/ ls{iziv/ xlivi {syph wxmpp fi tivmshw {lir xli

vyr{e} {syph fi gpswih hyi xs jpsshmrk1 Yrhiv fsxl xliwi stxmsrw/ vyr{e} 49267 {syph gsrxmryi xs

stivexi ew xli gvsww{mrh vyr{e}1

Stxmsrw 507 +wyqqev},> Xli sxliv stxmsrw mrzspzi mqtvsziqirxw xs xli gvsww{mrh vyr{e} mj xli qemr

vyr{e} gerrsx fi viewsrefp} vitemvih hyi xs gswx sv jiewmfmpmx}1 Stxmsrw 5/ 6/ 614/ erh 7 +fips{, epp

eferhsr vyr{e} 462641 Xli} epp tviwirx zevmexmsrw mr pirkxl/ {mhxl/ erh svmirxexmsr1 Xli xieq

geyxmsrih/ xlsykl/ xlex xliwi evi nywx xiqtpexiw xlex tviwirx hiwmkr hmqirwmsrw xs fikmr xli

gsrzivwexmsr efsyx gsrwxvemrxw +reqip} xli jpssh{e}/ xmhiperhw/ erh ehnegirx perh ywi,1

Stxmsr 5> Mrzspziw vigsrwxvygxmrk vyr{e} 49267 ew e 6/6330f}0930jssx vyr{e}/ {lmgl gsvviwtsrhw xs

xli jegmpmx} viuymviqirxw jsv e Hiwmkr Kvsyt E0M jegmpmx}1 Xlmw wm~i jegmpmx} mw hiwmkrih jsv e wqepp hiwmkr

emvgvejx/ fyx ger fi ywih f} pevkiv emvgvejx sr e piww jviuyirx fewmw1 Ew viuymvih f} jihivep kymhipmriw/

vyr{e} 49267 {syph lezi e wpmklxp} ri{ epmkrqirx/ viwypxmrk jvsq mrgviewmrk xli hmwxergi fix{iir xli

xe|mperi girxivpmri erh xli vyr{e} girxivpmri jvsq xli i|mwxmrk 4<7 jiix xs 558 jiix/ erh jvsq wlmjxmrk

xli vyr{e} girxivpmri mxwipj 79 jiix jvsq mxw i|mwxmrk psgexmsr1

Stxmsr 6> Mrzspziw vigsrwxvygxmrk vyr{e} 49267 ew e 7/3330f}0;80jssx vyr{e}/ {lmgl gsvviwtsrhmrk xs

xli jegmpmx} viuymviqirxw jsv e Hiwmkr Kvsyt F0MM jegmpmx} {lmgl ger wyttsvx pevkiv emvgvejx1 Ew viuymvih

f} jihivep kymhipmriw/ vyr{e} 49267 {syph lezi e wpmklxp} ri{ epmkrqirx/ viwypxmrk jvsq mrgviewmrk xli

hmwxergi fix{iir xli xe|mperi girxivpmri erh xli vyr{e} girxivpmri jvsq xli i|mwxmrk 4<7 jiix xs 573

jiix/ erh jvsq wlmjxmrk xli vyr{e} girxivpmri mxwipj <5 jiix jvsq mxw i|mwxmrk psgexmsr1 Xli vyr{e}

i|xirhw ettvs|mqexip} 436<� mrxs xli xmhiperhw1 Xli vyr{e} {syph eggsqqshexi gsqqyxiv emvgvejx

wygl ew xli Fiigl 4=331 E wlsvxiv zivwmsr +6/633 jiix, {syph eggsqqshexi xli Fiigl 533 Qihizeg

emvgvejx1
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Stxmsr 71 Xlmw stxmsr hve{w e 7/;330f}0;80jssx vyr{e}1 Mx hitmgxw xli weqi hmwxergi fix{iir xli

vyr{e} girxivpmri erh xli xe|mperi girxivpmri ew stxmsr 6 +573 jiix, erh mx lew xli weqi vyr{e}

girxivpmri wlmjx sj <5 jiix1 Xlmw stxmsr i|xirhw ettvs|mqexip} 4/94;� mrxs xli xmhiperhw erh xli VT^ lew

kviexiv szivpet {mxl xli EVVG tvstswih jegmpmxmiw1

W[K Gsqqirxw jvsq W[K Qiqfivw sr xli Stxmsrw

Hvihkmrk/ Gmx} sj Wi{evh> [lex efsyx er stxmsr xlex i|tpsviw hvihkmrkC Mwr�x hvihkmrk er stxmsr sr

xli xefpiC

� Fevfeve Fiexsr jvsq HSX)TJ erw{ivih xlex xlmw tvsnigx {sr�x fi pssomrk ex hvihkmrk1 Wli

i|tpemrih xlex xlivi evi pikep mwwyiw xlex gsyph viwypx jvsq hvihkmrk/ ws xlmw {mpp rsx fi

tyvwyih1 Wli epws rsxih xlex xlivi mw rs sr0ksmrk qemrxirergi jyrhmrk xs qeoi hvihkmrk e

psrk0xivq wspyxmsr xs xli emvtsvx tvsfpiqw1 Wli rsxih xlex xlmw higmwmsr {ew qehi ex e

tspmg} pizip/ f} wytivzmwsvw efszi liv1

� Vsr Psrk i|tviwwih xlex li {ew hmwettsmrxih xs liev xlex rsx �iziv}xlmrk mw sr xli xefpi�/

ew {ew tviwirxih ievpmiv1 Li rsxih wxvsrkp} xlex jsv xli Gmx}/ hvihkmrk mw er ijjigxmzi erh

hiwmvefpi wspyxmsr1 Li rsxih xlex xli �pego sj qemrxirergi jyrhw� mw rsx er ijjigxmzi

viewsr/ figeywi iziv}xlmrk lew er S)Q gswx1 Li epws rsxih xlex rsx tyvwymrk hvihkmrk jsv

�pikep viewsrw� mw e ziv} gsqjsvxefpi tswmxmsr jsv HSX)TJ1

� Fevfeve Fiexsr mrjsvqih xli fsevh qiqfivw sj e Xewo Jsvgi xlex {ew ewwiqfpih hyvmrk

xli 4==3�w1 Xewo Jsvgi qiqfivw {ivi gsqtswih sj vitviwirxexmziw jvsq wizivep

kszivrqirx ekirgmiw1 Eggsvhmrk xs xli Xewo Jsvgi Vitsvx/ x{s kszivrqirx ekirgmiw +rsx

mrgpyhmrk HSX2TJ, {ivi viwtsrwmfpi jsv erryepp} hvihkmrk xli vmziv1 Xli hvihkmrk {ew

riziv hsri1

Xli gsrzivwexmsr lmx er mqtewwi ex xlmw tsmrx1 [mxlsyx viwspyxmsr/ xli qiixmrk qszih jsv{evh1

Jpsshtpemrw/ Her Qelepeo1 Her zivmjmih xli tvsnigx�w xieq�w hexe xlex JIQE tvslmfmxw irpevkmrk sv

vemwmrk xli ipizexmsr sj wxvygxyviw {mxlmre jpssh{e}1

[mrh Gsziveki> Xli {mhiv xli vyr{e} xli fixxiv1 Xli i|mwxmrk xe|m{e} mw e �{lmxi0orygopiw�

i|tivmirgi mr wsqi {mrh gsrhmxmsrw1

Tvstivx} hixempw1 Nmq Oyfmx~/ EVVG/ rsxih xlex xli vih pmri +emvtsvx tvstivx} fsyrhev}, sr xli

hve{mrkw mw rsx eggyvexi1 Xli wqepp xvmerkpi sj perh sr xli i|mwxmrk etvsr mw s{rih f} xli EVVG fyx

tviwirxp} piewih psrk0xivq xs xli emvtsvx1 Nmq lstiw fix{iir xlmw tvsnigx erh xli EVVG tvsnigx xlmw

perh ger fi xverwjivvih xs xli emvtsvx mr e perh w{et1 Xli EVVG mw tperrmrk mqtvsziqirxw xlex ks mrxs

wxexi xmhiperhw xs gsrwxvygx e nixx}1

Hygo lyrxmrk/ tvsnigx xieq1 Xli tyfpmg ex xli Witxiqfiv qiixmrk gsqqirxih sr xli hiwmvi jsv

eggiww xs xli jpsshtpemr jsv lyrxmrk1 Mx {ew epws rsxih xlex lyrxmrk ehnegirx xs xli emvtsvx qe} rsx fi

e gsqtexmfpi perh ywi1 Xlmw perh qe} fi yrhiv gsrxvsp sj Hygow Yrpmqmxih1
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Qexivmepw/ Gmx} sj Wi{evh1 Xli Gmx} sj Wi{evh {mpp lezi e psx sj wlsx vsgo jvsq xli gsrwxvygxmsr sj xli

Qevmri Girxiv xlex gsyph fi ezempefpi jsv ywi ex xli emvtsvx1 [mxl Gmx} Gsyrgmp ettvszep/ xli Gmx} qe}

fi efpi xs tvszmhi HSX)TJ {mxl qexivmep jsv xlmw tvsnigx1

Mqtegxw xs Jpsextperiw/ Her Qelepeo1 Xli stxmsrw xs pirkxlir vyr{e} 49267 gyx sjj eggiww xs

jpsextperiw xlex gyvvirxp} ywi xli evie xs glerki syx jvsq jpsexw xs {liip ) zmgi zivwe1 Epws/ xlivi mw

rsxlmrk efsyx jpsextperi egxmzmx} sv e wom wxvmt mr xli xigl qiqs1

" Xieq viwtsrwi> Xli xieq {mpp gsrwmhiv stxmsrw sj ehhviwwmrk xli wi wmxyexmsrw erh

{lixliv xli} ger fi mrg {mxlmr xli wgsti sj xlmw tvsnigx1

+Rsxi jvsq xli jegmpmxexsv> Ex xlmw tsmrx mr xli qiixmrk/ xli kvsyt lmx xli mrjsvqexmsr wexyvexmsr tsmrx1

[i irhih xlmw tevx sj xli qiixmrk ejxiv Vs}gi Gsrpsr jmrmwlih tviwirxmrk iegl stxmsr1 ,

Tevx 7> Ri|x Wxitw erh Riihih Egxmsrw

Wyqqev} sj Egxmsr Mxiqw>

Xli jspps{mrk pmwxw hijmrmxmzi egxmsr mxiqw xlex viwypxih jvsq xli qiixmrk erh pmwxih ievpmiv mr xlmw

qiixmrk wyqqev}1

" EGXMSR MXIQ> Gmx} sj Wi{evh +Glvmwx} Xivv} sv Vsr Psrk,1 Tvszmhi xli tvsnigx xieq {mxl

hsgyqirxexmsr jvsq er} mrhywxvmiw {erxmrk xs psgexi2hizipst mrhywxv} mr Wi{evh xs hsgyqirx

er yt{evh igsrsqmg sv tstypexmsr xvirh1 Hsgyqirxexmsr sj xlmw jyxyvi mrxirx wlsyph mrhmgexi

mrgviewiw mr tstypexmsr erh2sv emv xverwtsvxexmsr riihw i|tigxih jvsq xli egxmsr1

" EGXMSR MXIQ> Gmx} sj Wi{evh +Glvmwx} Xivv},1 Tvszmhi gsrxegx mrjsvqexmsr sv vipexmsrwlmt xs

jyxyvi ezmexmsr egxmzmx} riihw jsv xli Wi{evh Qevmri Girxiv erh V2Z Wmoypmeu1

" EGXMSR MXIQ00Tvsnigx Xieq> Vizmwi jsvigewx ezmexmsr egxmzmx} wigxmsr sj qiqs/ ew rsxih efszi/

xs vijpigx ri{ mrjsvqexmsr sr jyxyvi mrhywxv} egxmzmx}1

" EGXMSR MXIQ00Tvsnigx Xieq> Vizmi{ JEE kymhergi vipexih xs tvsnigx�w tperrmrk tivmsh erh xli

viewsrefpiriww erh ijjmgeg} sj mrgpyhmrk hexe jvsq xli qmh xs pexi 4==3w1

" EGXMSR MXIQ00Tvsnigx Xieq> Wix yt e gsrzivwexmsr fix{iir Hirrmw Tivv}/ W[K qiqfiv erh

KE tmpsx/ erh JEE ettvsegl tivwsrrip xs hmwgyww W[H ettvsegliw1

Ri|x Wxitw

Xs gsrgpyhi xli qiixmrk/ Fevfeve Fiexsr/ HSX)TJ/ syxpmrih xli jspps{mrk ri|x wxitw1

� Xiglr Qiqs> Xli xieq {mpp ythexi xli hvejx xiglrmgep qiqs tviwirxih xshe}? wirh e vizmwih

hvejx xs W[K qiqfivw? xeoi gsqqirx? erh xlir jmrepm~i xli xigl qiqs1

o Tpiewi tvszmhi gsqqirxw xs Gevpe WpexsrFevoiv +GevpeDwspwxmgieo1gsq,1 Fevfeve rsxih

xlex xli xieq {mpp tvitevi qiixmrk rsxiw/ fyx xlex mrhmzmhyepp} {vmxxir gsqqirxw evi

mqtsvxerx xs irwyvi xlex xli xieq vigsvhw W[K qiqfiv gsqqirxw gsvvigxp}1

� Eggiww xs qexivmepw> Xli xieq {mpp qeoi ezempefpi xs W[K qiqfivw xli hve{mrkw erh qexivmepw

xshe} erh jsv jyxyvi qiixmrkw zme er Mrxivrix0fewih tvsnigx pmfvev}1

� Xlivi {mpp fi vikypev qiixmrkw1 Xli xieq {mpp gsrxegx }sy xs tper jsv xli ri|x qiixmrk/ tswwmfp} mr

Higiqfiv/ mj wglihypiw epps{1
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Ehnsyvr

Xli qiixmrk gsrgpyhih ex 5>331 Xlero }sy jsv }syv tevxmgmtexmsr$
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Urelq Uhlfk

Iurp= Urelq Uhlfk ?urelqCvrovwlfhdn0frpA

Vhqw= Zhgqhvgd|. Mxo| 37. 4237 5=79 SP

Wr= )olqgdprrgeCdnuu0frp)> )efd0dodvndCjpdlo0frp)> )gpdkdodnCnse0xv)>

)nxelw}mCdnuu0frp)> )plnh0hghopdqqCidd0jry)> )fwhuu|Cflw|rivhzdug0qhw)>

)whuu|fCdnuu0frp)> )EhduOdnhSlorwCjpdlo0frp)> )ghqqlv0shuu|Cdodvnd0jry)>

)uorqjCflw|rivhzdug0qhw)> )vhdq0prqwjrphu|Cdodvnd0jry)

Ff= )Eduedud M Ehdwrq *GRW+)> )Ur|fh Frqorq *Ur|fhFrqorqCsgfhqj0frp+)> )Mr| D Ydxjkq

*GRW+)> )Rolyld Frkq)> )Fduod VodwrqEdunhu)

Vxemhfw= Vhzdug Dlusruw Vwdnhkroghu Zrunlqj Jurxs Phhwlqj %4 Wxhv. Mxo| 43 33 dp

Lipps Wi{evh Emvtsvx Wxeoilsphiv [svomrk Kvsyt Qiqfivw?

Fewih sr iziv}sri�w ezempefmpmx}/ {i lezi wix xli ri|x {svomrk kvsyt qiixmrk jsv XYIWHE]/ NYP] 54 D 44>33 eq0 45>78

tq1 Xli qiixmrk {mpp fi f} xipigsrjivirgi1

Xli gepp mr ryqfiv jsv xli qiixmrk {mpp fi> 40<3306480966< eggiww gshi> &435<8

Xli tvsnigx xieq lew tvitevih xli jspps{mrk hsgyqirxw jsv xli qiixmrk>

" Wxeoilsphiv [svomrk Kvsyt Qiixmrk &5 Ekirhe

" Wxeoilsphiv [svomrk Kvsyt Qiixmrk &4 Rsxiw

" Jmrep �Jsvigewx sj Ezmexmsr Egxmzmx} ) Jegmpmx} Viuymviqirxw� Xiglrmgep Qiqsverhyq

F} xsqsvvs{/ }sy {mpp fi vigimzmrk er iqemp jvsq Fewigeqt1 Nywx gpmgo sr xli Fewigeqt pmro/ irxiv e ywivreqi erh

teww{svh/ erh }sy wlsyph fi efpi xs eggiww xliwi hsgyqirxw1

Xs lipt syv qiixmrk vyr wqssxlp}/ mx {syph fi kviex mj iziv}sri gsyph vizmi{ xli qexivmepw erh gsqi {mxl uyiwxmsrw

erh mrtyx1

Mj }sy lezi er} xvsyfpi eggiwwmrk Fewigeqt sv hs{rpsehmrk qexivmepw/ tpiewi pix qi ors{1

Xlerow1

Vsfmr Vimgl

Wspwxmgi Epewoe Gsrwypxmrk/ Mrg1

593; Jemvfero Wxviix/ Wymxi F

Erglsveki/ EO ==836

=3;1=5=18=93

Gipp> =3;1=36138=;

{{{1wspwxmgieo1gsq
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Project Name Seward Airport Improvements Reviewed by Royce Conlon, PE

Subject Final Aviation Activity & Facility Requirements

This technical memorandum presents the aviation demand forecast effort and resulting facility requirements. The
facility requirements set the stage for development of design alternatives by establishing the runway design code,
which determines the airport’s dimensional requirements (runway width, length, offset from parked aircraft, etc.).

This technical memo represents an interim review document. Once reviewed and coordinated with DOT&PF, it
will be incorporated into the scoping report.

In this memorandum we translate the aviation forecasts into facility requirements by comparing future facility
needs to the airport’s existing inventory of facilities, reviewing Federal Aviation Administration (FAA) design
criteria to ensure the airport meets safety and operational standards, and considering the need to maintain and
improve aviation service for the community of Seward.

This document is focused on key elements of the airport that will drive the alternative development and evaluation
process, with brief discussion of other secondary facility elements. A more comprehensive analysis will be
presented in the scoping report.

Forecast of Aviation Activity

Forecasts of future levels of aviation activity are the basis for making decisions in airport planning and
development. A comprehensive forecast includes elements of socioeconomics, demographics, geography, and
external factors. Recent interest in Seward by the fishing and marine industries has sparked anticipation of growing
industrial development in the community.

The FAA is providing the majority of the funding for the improvements and as such FAA regulations and guidance
are used as the basis of this report. The methodology used in this forecast is based on the process recommended in
FAA AC 150/5070-6B, Airport Master Plans, and in the supplemental FAA publication, Forecasting Aviation
Activity by Airport. These documents provide national guidance for the development of airport master plans and
have been used since enactment of the Airport and Airway Development Act of 1970.

Recommended steps include:
" Step 1 – Identify aviation activity measures
" Step 2 – Collect and review previous airport forecasts
" Step 3 – Gather data

" Step 4 – Select forecast methods
" Step 5 – Apply forecast methods and evaluate results
" Step 6 – Compare forecast with Terminal Area

Forecast (TAF)
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Step 1 –
Identify Aviation
Activity
Parameters and
Measures to
Forecast

The level and type of aviation activity anticipated at an airport, as well as the nature of the
planning to be done, determine the factors to be forecasted. Generally, the most important
activities for airfield planning are aircraft operations and the fleet mix, since these define
the runway and taxiway requirements. Plans for general aviation (GA) airports require
forecasts of aircraft operations and based aircraft to define runway, taxiway, and aircraft
parking requirements.

Practical considerations dictate the level of detail and effort that should go into an airport
planning forecast. Air traffic activity at Seward comprises single and twin-engine GA
aircraft, medevac aircraft, military aircraft, and helicopters. Because this project centers on
runway improvements, the forecast for Seward Airport (SWD) will focus on:

"! Aircraft operations – an aircraft landing or takeoff; one flight to and from the same
location counts as two operations.

"! Based aircraft – the total number of active general aviation aircraft that use an
airport as a home base.

"! Fleet mix – describes the makeup of the different aircraft in use at an airport.

Step 2 –
Collect and
Review Previous
Airport
Forecasts

Relevant forecasts of aviation activity at Seward are summarized below.

Seward Airport
Master Plan

(2008)

In 2008, the DOT&PF updated the Seward Airport Master Plan. This update forecasted
aircraft operations and passenger enplanements as summarized in the following table. An
annual growth rate of 1.2% was used to forecast future operations, enplanements, and cargo.
An enplanement is defined as a passenger boarding.

Table 1 - 2008 Seward Airport Master Plan Aviation Forecast, Moderate Growth Scenario
2003 (Base) 2008 2013 2018 2023

Enplanements 3,746 3,976 4,221 4,480 4,755
Commercial Operations 2,912 3,091 3,281 3,483 3,697
GA Operations 2,475 2,627 2,789 2,960 3,142
Military Operations 75 — — — —
Cargo (lbs) 4,000 4,416 4,876 5,383 5,944

Alaska Aviation
System Plan

(2008)

The Alaska Aviation System Plan (AASP) is a component of DOT&PF’s Statewide
Transportation Plan. Most recently updated in 2008, the AASP contains forecasts of
enplanements, cargo, operations, and based aircraft for 2015, 2020, and 2030. The AASP
has a complex forecasting methodology that combines historical data with population
projections, expendable income, and other economic considerations, as well as gradual
transformation in the aircraft fleet. The equations for forecasting enplanements, cargo, and
operations differ, and growth factors are also different for each period. The forecast for the
2008 update was completed and published in 2011 using 2008 as the base year. Details of
the methodology are documented in the AASP.
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Table 2 - Alaska Aviation System Plan Forecast, Seward Airport
Seward 2008 (Base) 2015 2020 2030
Enplanements 22 23 25 29
Cargo None None None None
Critical Aircraft Cessna 185
Aircraft Operations

Commercial 4,500 4,136 4,318 4,576
GA 6,000 5,932 6,211 7,133

Military 10 10 10 10
Total Operations 10,510 10,178 10,539 11,719
Based Aircraft

Single engine 28 29 29 31
Multi-engine 0 0 0 0

Helicopter 0 0 0 0

FAA Terminal
Area Forecast

The FAA Terminal Area Forecast (TAF) is the official FAA forecast for aviation activity for
U.S. airports. The TAF for Seward Airport is summarized in Table 3. The TAF includes
passenger enplanements, aircraft operations, and based aircraft. A local operation is
performed by a based aircraft, whereas an itinerant operation is performed by an aircraft not
based at the airport; another term often used for itinerant operations is transient operations.

Table 3 - FAA Terminal Area Forecast (2013) Seward Airport
Passenger Enplanements Itinerant Aircraft Operations Local

GA Ops
Total
OpsAir

Carrier
Commuter/

Air Taxi Total
Air

Carrier
Commuter/

Air Taxi GA Military
0 9 9 0 4,500 4,000 10 2,000 10,510

The U.S. Department of Transportation (DOT) is the main source of airport statistics. U.S.
scheduled and non-scheduled certified air carriers, commuter air carriers, and small certified
air carriers submit data to DOT on Form 41 Schedule T-100 (simply referred to as T-100
data). The unusually low number of commuter/air taxi enplanements compared to the number
of operations is likely due to the lack of scheduled commercial service to SWD. This means
enplanements are not recorded in the T-100 database, which may account for the low number.

National Plan of
Integrated Airport
Systems (NPIAS)

The NPIAS presents a five-year forecast of enplaned passengers and based aircraft. The
current NPIAS forecast for Seward (for the years 2013-2017, using 2011 as the base year) is
presented in Table 4.

Table 4 - NPIAS Forecast Year 2017
Enplanements 8
Based Aircraft 25

Step 3 –
Gather Data

The FAA requires master plan forecasts to incorporate the number of aircraft operations for
various categories of aircraft. Passenger enplanement, cargo, mail, and freight data are also
recommended, and the governing Advisory Circular (AC) specifies that population,
employment rates, and socio-economic factors be included, as any of these can also affect
the forecast.
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Historical air traffic data for Seward were collected from FAA’s Airport Master Record
Form 5010, the FAA TAF, the NPIAS, the USDOT Bureau of Transportation Statistics, the
AASP, and the 2008 Airport Master Plan. Data also came from interviews with airport
users, potential airport users, medevac providers, and Seward-based industry. Air traffic
operations at Seward Airport are not recorded on site because there is no air traffic control
tower. Because of this, GA activity is likely underreported. Also, local residents have
reported that after the recent airport flooding events, aviation activity has slowed. The
magnitude of this would be difficult to define given the airport is not towered and there are
no reporting requirements. Aviation activity at Seward is predominantly unscheduled GA
and air taxi flights, with consistent medevac and occasional military use.

Passengers Passenger traffic at Seward Airport (SWD) has remained low over the past decade. The T-
100 database shows fewer than 30 passengers per year since 2004 (see Table 5).

It should be noted that scheduled passenger service was discontinued in 2002.
Table 5 – Historic SWD Commuter Passenger Enplanements, 1990-2013

Year Passengers Year Passengers
1990 2218 2002 15
1991 598 2003 0
1992 1073 2004 20
1993 127 2005 1
1994 1073 2006 7
1995 587 2007 26
1996 846 2008 22
1997 1373 2009 18
1998 1331 2010 9
1999 583 2011 22
2000 512 2012 8
2001 338 2013 0

Freight and Mail The USDOT T-100 data show no history of freight or mail passing through SWD. Mail and
cargo are most frequently transported via highway or rail. With the proposed expansion of
the shipyard by Vigor Alaska, air cargo may increase in the future; see the Economic
Activity discussion below.

Based Aircraft The FAA Airport Master Record Form 5010 lists 25 single-engine aircraft based at SWD.
This number concurs with previous forecasting efforts and interviews with airport users.

Aircraft
Operations

There are two primary sources of aircraft operations for Seward Airport: the FAA’s
Form 5010, Airport Master Record, and the FAA TAF. These data are presented in the table
below. The FAA TAF for SWD dating back to 1980 has not changed (see attachment). The
list has reported 10,510 operations for each year, broken down as shown in Table 6.

Table 6 - Aircraft Operations
Source Air Carrier Air Taxi GA Local GA Itinerant Military
Form 5010 0 4,500 2,000 4,000 10
TAF 0 4,500 2,000 4,000 10
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Fleet Mix Table 7 lists the types and Aircraft Design Group (ADG) of aircraft that landed at SWD at
least once during the period from 2007 through 2013.

Table 7 - Current (2013) Fleet Mix Using Seward Airport
Operator Aircraft ADG Use

LifeMed A-Star helicopter
King Air B200

N/A
II Medevac

LifeFlight King Air B200 II Medevac
Guardian King Air B200 II Medevac
Scenic Mountain Air Cessna 172 I Flight seeing/air taxi
Seward Air Super Cub PA-18 I Personal

Private Cessna 172
Super Cub PA-18

I
I Personal

Private Cessna 170 I Personal
Grant Aviation B200 II Air Taxi/Charter

Homer Air Cessna C206/207/209/210
Stationair I Air Taxi/Charter

Smokey Bay Air Cessna C206/207/209/210
Stationair I Air Taxi/Charter

Iliamna Air Taxi Pilatus PC-12 II Air Taxi/Charter
Island Air Service Cherokee 6 I Air Taxi/Charter
Alaska Central Express Beech 1900 II Air Taxi/Charter
Era Aviation Beech 1900 II Air Taxi/Charter
Frontier Flying Service Beech 1900 II Air Taxi/Charter
Warbelow Cessna 172 I Air Taxi/Charter
Wright Air Service Cessna 208 Caravan II Air Taxi/Charter

US DOT T-100 data were acquired and reviewed (see attachment). No flights for Seward
were listed in the 2013 data, potentially due to the runway flooding and subsequent weight
restrictions- of 12,500 lbs placed on the main runway.

The Kenai Peninsula Aviation Superintendent provided a list of large aircraft, either
meeting or exceeding the weight restrictions, that requested permission to land at Seward in
2013.

"! Lear 35 (ADG C-I): 11 requests
"! King Air B200 (ADG B-II): 16 requests
"! Gulfstream 5 (ADG C-III): 4 requests
"! DC-6 (ADG B-III): As needed

The King Air B200 maximum landing and takeoff weight is 12,500 lbs., so this aircraft was
unaffected by the weight restrictions.

In addition to the above fleet mix, the U.S. Coast Guard uses SWD for search and rescue
activities and also for pilot training for short field landings with the C-130 (an ADG IV
aircraft). Helicopters used include the H-60 and H-65.
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Step 4 –
Select Forecast
Methods

While there are several acceptable techniques and procedures for forecasting aviation
activity at a specific airport, most forecasts utilize basic statistical techniques such as linear
regression, exponential smoothing, or share analysis. To determine which method is most
appropriate, it is important to look at factors affecting aviation demand. The following
discussion is an overview of the factors affecting aviation demand at Seward and the
forecast method applied.

Economic Activity An analysis of socioeconomic activity is usually helpful in developing a forecast of aviation
demand. Projected increases in population or economic activity can lead to increased use of
an airport.

The following section highlights major factors anticipated to contribute to socioeconomic
growth in Seward. These include:

"! Population forecasts
"! Possible relocation of Coastal Villages Region Fund (CVRF) Community

Development Quota (CDQ) Fleet to Seward
"! Use of Seward as the homeport for R/V Sikuliaq, a marine research vessel
"! Vigor Alaska’s purchase and planned expansion of Seward Drydock
"! Tourism

Population
The population of Seward has grown steadily over the past 14 years to a current population
of 2,754 (see Figure 1). The compound annual growth rate over this time period is 1.23%,
which is higher than the Alaska Department of Labor and Workforce Development’s
projected growth rate of 0.5% for the Kenai Peninsula Borough as a whole (Alaska
Department of Labor and Workforce Development, 2014).

Figure 1 - Historic Seward Population, 2000-2013
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Vigor Alaska has provided a letter of support for airport rehabilitation and improvements,
stating that “Shipyards rely on timely and affordable transportation and logistics to be
competitive in today’s economics.” Further, the letter says that Vigor’s operations depend
on specialized production personnel who travel between their six other shipyards, as well as
an array of support contractors, vendor technicians, and inspectors. Time is money. Vigor
indicates the five-hour round-trip drive from Anchorage is problematic and poses dangerous
winter driving conditions as well as closures due to avalanche. (See attachment for copy of
the letter of support, dated January 2015).

It is conceivable that this industry buildup would increase demand for more frequent
chartered air service or even scheduled service between Seward and Anchorage. The
aircraft type that may be charted would depend upon whether the charter was to be cargo or
passengers and the number of passengers.

Tourism
Tourism is a major component of Seward’s economy. Cruise ships, the railroad, and personal
vehicles all bring tourists to the community. Attractions include Kenai Fjords National Park,
the Alaska Sealife Center, the Mount Marathon Race, and Exit Glacier. Tourist activities
include flightseeing, sportfishing, hiking, wildlife cruises, and sled dog demonstrations.

Seven main cruise lines will serve Seward in 2015: Holland America, Norwegian, Silver Sea,
Celebrity, Regent, Crystal, and Royal Caribbean. Cruise ships in port can nearly double the
population of the community. Many cruisers embark or disembark in Seward with connections
to/from Anchorage, Denali, and Fairbanks via buses or the Alaska Railroad. The number of
scheduled dockings is up from 53 in 2014 to 63 in 2015, with an increase in passenger capacity
from 67,912 to 91,230. The 34% increase in passengers appears to come not only from the
10 additional dockings, but also through a shift towards larger ships.

Flightseeing activities generally consist of small fixed-wing aircraft tours of the surrounding
mountains, glaciers, and ocean. Typical aircraft are Cessna 172 or similar. The increase in
passengers could cause an increase in the number of tourism-related flights.

Alaska Railroad (ARRC) Facility Improvements
The ARRC is planning a substantial investment and improvements in the port and rail
facilities adjacent to the airport. During a project coordination meeting and again at the
November Seward Working Group (SWG) meeting, ARRC staff indicated that if the airport
had regularly scheduled flights, ARRC would prefer to have its crews and management teams
who occasionally commute to/from Seward fly versus traveling by rail or highway. Travel
time and safety were the primary reasons cited. The specific number of enplanements this
would add is undetermined, but could be substantial if reliable services could be provided.

Gas Line Construction
Seward experienced significant activity during the construction of the Trans-Alaska Pipeline
in the 1970s. Most of the pipe was shipped through the port of Seward. During a project co-
ordination meeting, ARRC staff predicted that if a new gas pipeline were constructed through
Alaska, activity through the combined port/rail terminal would increase. This would also
likely increase activity at the Seward Airport. This construction impact would be transitory,
however. Short-term effects such as this normally do not drive long-term investment in airport
facilities, especially if other (albeit less efficient) modes of transportation can meet the
demand.
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Other Oil & Gas Related Activity
Seward’s ice-free deep sea port and shipyard capabilities combined with gas and oil
exploration and potential development in the Outer Continental Shelf make Seward a
desirable port for use by oil companies such as Shell to maintain and store marine vessels.
Like Vigor Alaska and the ARRC, Shell Oil has indicated air travel demand could
increase with its presence. “An upgrade to the existing airport would permit Shell to
factor charter air transportation of material and personnel more aggressively than in the
past to support our current operations while introducing a strong planning factor for future
operations.” (See attached letter of support.)

Medevac
Operations

The term "medevac" is an abbreviation for “medical evacuation.” This and other terms
referring to a type of medical emergency response (e.g., “helicopter emergency medical
service” and “air ambulance”) are used interchangeably in the United States. The value of
air access to remote locations or in the event of an emergency is not generally recognized
until it occurs, and it is difficult to place an economic value on such capabilities. Often, the
primary means of reaching a community immediately after a major act of nature such as a
flood, earthquake, wildfire, or landslide is via air transport.

Both fixed wing aircraft and rotary wing aircraft (helicopters) are used in medical
emergency response situations. Patients are flown by fixed wing aircraft for many different
reasons. These can range from the stable patient involved in an accident or with a long-term
medical condition wishing to relocate closer to family for rehabilitative care to the critical
heart failure patient requiring intensive-care transfer to receive a transplant. The fixed wing
environment differs from the rotary wing environment primarily in that fixed wing aircraft
travel farther, faster, and higher. The fixed wing aircraft is primarily a long-distance
facility-to-facility transport and includes a range of multi-engine turboprop and small jet
aircraft specially equipped and staffed to respond to patient needs while en route. Rotary
wing service is typically engaged for moving a patient from an accident or incident scene to
a trauma center and for air transport of stable patients; the helicopters are also suitably
staffed and equipped for these missions.

Not all medevac transport is associated with an emergency situation. Many medevacs
involve medically appropriate, hospital-to-hospital transport on a scheduled basis.
Therefore, medevac service providers are actively engaged in both emergency response
and critical care transport.

Air transportation of patients between Seward and Anchorage is fairly common. Although
Seward is connected to Anchorage via the highway system, the local volunteer ambulance
service does not have enough staff to transport patients to Anchorage. Therefore, fixed-
wing aircraft and helicopters are used for medevac transport.

Three medevac operators currently provide service to Seward: LifeFlight, LifeMed, and
Guardian. LifeMed and Guardian are the most common medevac operators at SWD, with
approximately 300 annual operations combined.
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Table 8 - Medevac Operations at SWD
Medevac Operator Aircraft Estimated Annual Operations
LifeMed King Air B2001 60
LifeMed A-Star Helicopter 140
Guardian King Air B200 100
LifeFlight King Air B200 40

LifeMed and Guardian also utilize Lear Jets for medevacs. Those aircraft require 5,000 feet of
runway length and are therefore not used at SWD. Discussions with medevac operators,
however, did indicate that Lear Jets based in Anchorage would be utilized for approximately
half of the medevacs if the runway were longer and the instrument approach were better.

Commuter Travel Seward has not had scheduled air service since 2002. Recent contact with Alaska Airlines
and RAVN Alaska, the two air operators most likely to offer commuter service, indicate
they have no plans (within the foreseeable future) to offer scheduled service. When asked
what would trigger the addition of SWD to their schedule, RAVN replied demand and a
better approach to ensure they could offer reliable service.

RAVN does provide charter service to SWD, generally in support of the cruise ship
industry. Also, RAVN provides scheduled service to Homer and Kenai Airports. A brief
analysis was conducted to compare and contrast Seward with Homer and Kenai to evaluate
potential for future air service to SWD.

Table 9 – Comparison with Homer and Kenai
Community Airport Population Distance/Drive Time Commercial Flights

Seward (+ Moose Pass) SWD 5,775 127 miles/2.5 hours 0
Kenai (+ surrounding
contributing communities) ENA 33,489 157 miles/3.25 hours 10 daily

Homer (+ surrounding area) HOM 8,408 224 miles/4.5 hours 5 daily

Homer and Kenai have better instrument approach capabilities than Seward. Homer has six
published approaches with as low as one mile visibility and minimum descent altitude of
437 feet (389’ height above touchdown). Kenai has six published approaches with as low as
one half mile visibility and minimum descent altitude of 298 feet (200-foot height above
touchdown). Seward has a single circling approach for aircraft approach categories A and B
only, with as low as 1-1/4 mile visibility and minimum descent altitude of 2,660 feet
(2,638-foot height above touchdown).

The anticipated economic growth in Seward improves the probability of an air carrier
increasing service to Seward. Improved approach procedures with lower minimums would
also increase the likelihood of scheduled air service. Conversations with FAA Flight
Standards indicate an improved public approach would be difficult if not impossible to
design in Seward. However an improved special approach designed for an individual carrier
or for specially qualified aircrew and equipment may be possible. Such special procedures
are expensive to have designed, so an air carrier or other sponsor would only be likely to
pursue a special procedure if they felt reasonably assured that the cost would be outweighed
by profit or benefit.

1 The King Air B200 is a fixed-wing aircraft.

C2-81



14075FB – Seward Airport Improvements
Revised DRAFT Aviation Activity & Facility Requirements
July 13, 2015
Page 11

Initially, carriers would most likely serve Seward with charter aircraft, but if reliable air
transportation is available, demand may increase over the next 20 years to make
scheduled service with the larger commuter aircraft currently flying into Kenai and
Homer a feasible option, at least seasonally. Kenai is presently served on a regular basis
by the Beech 1900 (B1II) and Dash 8 (C1III) aircraft, and Homer is served by the
Beech 1900.

Emergency
Preparedness

A larger runway supports emergency preparedness. Although Seward is connected to other
communities by rail, road, and the marine highway, the airport provides essential access
during emergency or disaster situations when other access (single rail line and single
highway) may be vulnerable. Reportedly, during the 1964 earthquake, the airport was
minimally damaged but remained the only connection with the rest of Alaska for an
extended period of time because the railroad, the Seward Highway, and the port facilities
were completely destroyed (Seward Airport Master Plan, Phase II, Hydrology Report, by
Skip Barber, July 25, 2006).

The U.S. Coast Guard (USCG) has landed C-130s at Seward in the past and would continue
to use this aircraft at Seward if the pavement strength allowed it to land. The C1130 is an
ADG IV aircraft used for support of search and rescue and for medical evacuation of mass
casualties. The C-130 is not forecast to meet the threshold of regular use (500 annual
operations), but it is extremely useful during emergencies such as avalanches, earthquakes,
or flooding that disrupt road access to Seward. The USCG indicated that with a runway
length of 4,500 feet they can normally operate at about 120,000 lbs., allowing enough fuel
and gear to respond to most situations. The H-60 helicopters could also be used for mass
casualty response, but the C-130 can respond more quickly; additionally, if the H-60 needed
fuel, the C-130 could provide it. (See attached e-mail, 8/14/2014, LT Robert Hornick,
C-130 Assistant Operations Officer.)

Forecast Method The most demanding aircraft (largest wingspan and longest required runway length)
currently using the airport regularly is the King Air B200, which is used for medical
evacuations. While the annual operations of the medevac aircraft alone do not meet the
FAA threshold of 500, the B200 is a part of the family of B-II aircraft serving Seward.
Other ADG II aircraft operating in Seward are the air taxi and charter aircraft listed in the
fleet mix (Table 7). Air taxi, charter, and medevac operations can be expected to increase
as the population increases. The population of Seward has historically grown at 1.23%.
The population of the entire Kenai Peninsula Borough is forecast to grow at 0.5%
annually. Seward has the potential to grow even faster if the economic factors discussed
begin to materialize (Vigor Alaska, tourism, SWD Marine Center, CDQ fleet, ARRC, and
offshoots of gas and oil activities). Following consultation with the Seward Working
Group, it was decided that a 1.23% growth rate would be used, but that a higher growth
scenario using 2% could be conceivable. Table 10 presents forecasts with both growth
rates.
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Step 5 –
Apply Forecast
Methods and
Evaluate
Results

With a either a 1.23% or 2.0% annual growth rate, SWD will see modest growth in aircraft
operations (Table 10), with general aviation continuing to be the dominant type of
operation.

Table 10 - Forecast Operations at SWD at 1.23% growth/2.0% growth

Operations Base Year 2013 +5 Years +10 Years +15 Years
Local GA 2,000 2,127 / 2,208 2,260 / 2,438 2,402 / 2,693

Itinerant GA 4,000 4,252 / 4,417 4,520 / 4,877 4,805 / 5,387

Medevac 200 213 / 220 228 / 2,43 243 / 268

Air Taxi/Charter 4,500 4,783 / 4,969 5,085 / 5,485 5,406 / 6,056

Step 6 –
Compare
Forecast with
TAF

The base year data used in this forecast are consistent with the TAF. The TAF shows no
change in aircraft operations at SWD throughout the planning period, however, which will
likely not be the case. Table 11 summarizes the differences between the 1.23% growth
forecast and the TAF.

Table 11 - Forecast - TAF Comparison
2018 2023 2028

Forecast TAF Difference Forecast TAF Difference Forecast TAF Difference
Local
GA 2,127 2,000 127 2,260 2,000 260 2,402 2,000 402

Itinerant
GA 4,252 4,000 252 4,520 4,000 520 4,805 4,000 805

Air Taxi/
Charter 4,783 4,500 283 5,085 4,500 585 5,406 4,500 906
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Facility Requirements

The facility requirements depend on the critical design aircraft or group of aircraft. With the increasing economic
activity and population in Seward, the fleet mix providing the air taxi and charter operations will likely include a
greater percentage of the larger B-II aircraft. There is a good probability that over 500 operations of the B-II family
of aircraft will result from these changes. Thus, the Seward Airport facilities should meet the B-II facility
standards. This standard is consistent with the 2008 Airport Master Plan and approved Airport Layout Plan. A
minimum runway length of 3,300 feet is needed to serve the existing based aircraft and medevac operations. A
longer, 4,000-foot runway should be considered long term to accommodate the potential demand for commuter
aircraft such as the Beech 1900 and/or the Dash 8.

Wind Coverage Wind conditions affect aircraft in varying degrees. Generally, the smaller the aircraft, the
more it is affected by wind, particularly crosswinds, which are often a contributing factor in
small aircraft accidents. The FAA provides the following guidance on maximum crosswind
components for small to medium-sized aircraft.

Table 12 – Allowable Crosswind Components by Aircraft Design Group

Aircraft Design Group
Allowable

Crosswind Component
ADG I
Cessna 170, 185, 206 10.5 knots

ADG II
Beech 200, 1900;
Cessna 208, Grand Caravan

13 knots

ADG-III
DC-6, Dash 8, 737 16 knots

Wind coverage is the percentage of time crosswind components are below an unacceptable
velocity. A runway oriented to provide the greatest wind coverage with the minimum
crosswind components is preferred. The desirable wind coverage for an airport is 95%. A
second (crosswind) runway is recommended when the primary runway orientation provides
less than 95% wind coverage.

Based on the current wind data available for Seward, a single runway oriented between
156 and 204 degrees north azimuth provides 95% or greater wind coverage (for ADG I
aircraft, which have the least tolerance for crosswinds).

"! Runway 16-34 is oriented at 183 degrees, providing 98.6% wind coverage for
ADG I aircraft.

"! Runway 13-31 is oriented at 146 degrees, providing 91.1% coverage for ADG I
aircraft and 96.0% coverage for ADG II aircraft.

Aircraft Use at
Seward

The based aircraft at Seward are similar in design characteristics and could be served by an
airport designed to the standards for ADG I, Approach Category A, with a runway length of
3,300 feet or less for small (under 12,500 lb.) aircraft. In addition, the Alaska Aviation
Preconstruction Manual identifies a minimum runway length of 3,300 feet for community class
airports such as SWD. This is the minimum runway length under consideration.
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Seward has experienced a large number of medivac aircraft operations over the years. The
King Air B-200 (used by three of the air ambulance companies) serves the community. If
the King Air B-200 is used as the critical design aircraft, the airport design standards
increase to ADG II. US DOT T1100 statistics indicated other ADG II aircraft using Seward
Airport in the past 5 years include the Beech 1900, Cessna 208 Caravan, and Pilatus PC1

12. Although a 3,300 feet runway would serve the existing based aircraft and medevac
operations, the facility should have a long-term plan to accommodate a runway length up to
4,000 feet to support commuter aircraft such as the Beech 1900 and/or the Dash 8.

Pilots and local officials expressed the need for a runway that can accommodate small
charter jets for tourism, emergency preparedness and search and rescue aircraft such as the
Coast Guard C1130, and potential scheduled air service.

The C-130 and small charter jets are not forecast to meet the threshold of regular use, but
they have been used at Seward in the past and pilots continue to request to land them.
FAA does not fund public airports to support military or other federal agency operations or
aircraft. The Coast Guard needs to provide funding if this activity drives airport
improvements.

Anecdotal information indicates that up to 20 small charter jets per year have landed at
Seward in the past. A 4,000-foot runway could support this occasional demand, if the
aircraft is not fully loaded. (see attachments for runway length information provided by
NetJet) Beyond the current project planning horizon further lengthening and widening of
the facility could be considered.

Airfield
Requirements

Runways Given the number of operations and amount of growth anticipated in Seward, a greater
growth factor in the forecast of operations (2% vs 1.23%) would not show an increase
great enough to warrant substantial changes in the facility requirements (such as a second
runway or parallel taxiway). A single runway can handle between 62,000 and 131,000
operations annually based on VFR conditions and calculations with a taxiway located at
the runway midpoint and airport open for operation 8 to 12 hours per day, 5 to 7 days per
week. This is significantly more operations than projected. Parallel taxiway systems to
help improve runway capacity and minimize user delays are typically not warranted until
annual operations approach 20,000.
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Facility requirements are listed in the table below for three potential groups and compared
with the larger of the two existing runways. Data collected and analyzed in this document
supports the “Current Demand & Medevac” scenario. Currently, there is an insufficient
number of operations by large aircraft to support the “Growth Scenario & Emergency
Preparedness” column in the chart below. That scenario is included for future planning
purposes.

Table 13 – Runway Dimensional Standards for Various Scenarios

Feature
Current
Based

Aircraft
Group

Current
Demand

& Medevac
(King Air B200)
Recommended
for Near-Term
Development

Growth Scenario &
Emergency

Preparedness
(Beech 1900)
Consider for
Long-Term

Development

Existing
RW 13-31

Approach Category A B B B
ADG I II II II
Runway Length 3,300' (Note 1) 3,300' (Note 1) 4,000'/4,700' (Note 2) 4,533'
Runway Width 60' 75' 75' (Note 3) 100'
Visibility Minimums 1 mile 1 mile 1 mile 1 mile
Crosswind Component 10.5 knots 13 knots 16 knots 13 knots
Runway Safety Area 120' x 3,780' 150' x 3,900' 150' x 5,300' 150’ x 4,749'
Object Free Area 400' x 3,780' 500' x 3,900' 500' x 5,300' 500' x 4,749'

RPZ 1,000' x 500'
x 700'

1,000' x 500'
x 700'

1,700' x 500'
x 1,010'

1,000' x 500'
x 700'

Part 77
Primary Surface 500' x 3,700' 500' x 3,700' 500' x 5,100' 500' x 4,649'

Part 77
Approach Slope 20:1 (Visual) 20:1 (Visual)

(Note 4)
20:1 (Visual)

(Note 4) 20:1 (Visual)

1. Minimum runway length for community airports per Alaska Aviation Preconstruction Manual
exceeds FAA AC 150/532514B (2,750 feet for 95% of fleet or 3,250 feet for 100% of fleet) and King
Air B200 published takeoff and landing distances.

2. The 4,700-foot runway length is based on FAA AC 150/532514B for aircraft over 12,500 lbs. but less
than 60,000 lbs. (75% of fleet at 60% useful load). The FAA is circulating a Draft AC 150/5325-4C,
which recommends using manufacturer’s airport planning manuals for all large airplanes (over
12,500 lbs.). The Beech 1900D specification and performance sheet lists a takeoff length of 3,737 feet.
Discussions with the primary air carrier in Alaska using this aircraft indicated a need for a 4,000-foot
runway to accommodate it. A 4,000-foot runway option is being considered, which would accommodate
the Beech 1900 and other large aircraft such as the Dash 8 and Sherpa.

3. Runway width may be increased to 100 feet to provide for larger emergency response aircraft such
as the C1130.

4. By definition, a non-precision instrument (NPI) approach runway means a straight-in approach is
planned or has been approved (Part 77.2). SWD’s approach is currently a circling approach (RNAV
[GPS]-A). Review of the FAA flight standards and local topography indicates a straight-in approach is
not viable at Seward due to the mountainous terrain on all sides.
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Taxiways /
Taxilanes

Taxiways should be upgraded to meet the current standards. Major changes to taxiway
standards have been made in the revisions to AC 150/5300113 and AC 150/5300113A since
the design of the current airport. It will be critical to establish the design aircraft to be used
for taxiway geometry, as taxiway design requirements are no longer established solely by the
airplane design group, but also depend on the wheelbase and distance between the cockpit
and main landing gear of the design aircraft.

Current guidance also indicates the taxiway intersections with runways should avoid the
middle one third of the runway length, which ¶401.b(5)(d) defines as a “high energy”
intersection. “By limiting runway crossings to the outer thirds of the runway, the portion of
the runway where a pilot can least maneuver to avoid a collision is kept clear.” Taxiways A
and D currently conflict with this guidance.

Further, taxiways providing direct access from the aircraft parking areas to a runway should
be avoided (¶401.b(5)(g) and ¶503.). Taxiways C, D, E, and F currently conflict with this
guidance. Future layouts should consider correcting this deficiency.

The key minimum dimensional standards for taxiways that need to be considered in
developing the layout of facility improvements are listed in the table below.

Table 14 – Taxiway and Taxilane Design Dimensions Based on Aircraft Design Group
(per AC 150/5300-13A; Table 4-1)

Feature Near Term & Ultimate – B-II
(King Air B200 & Beech 1900) Existing

Runway to Taxilane Separation 240' 184' (Note 1)
Taxiway Safety Area 79' 79'
Taxiway OFA 131' 131'
Taxilane OFA 115' 131'
Taxilane Centerline to Fixed or Movable Object 57.5'
Taxilane Wing Tip Clearance 18'
1. Separation distance shown on 2008 ALP between Runway 16/34 centerline and GA apron taxilane
(A1N small requires 150 feet).

To meet the dimensional standards above and preserve the existing Building Restriction Line
(BRL) and GA apron size, a runway parallel to the apron (Runway 16-35) would need to
have a runway-to-BRL separation of 394.5 feet; the existing Runway 16-35 is separated from
the BRL by only 300 feet. Additional separation may be needed to correct the layout
deficiency of taxiways that provide direct access from the runway to aircraft parking areas.
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Navigational
Aids and
Airfield
Lighting

One set of VASI lights is installed on Runway 31. The previous master plan indicated the
VASI should be replaced with PAPIs on both ends of all runways. This is not feasible at
Seward because of the terrain on the north end of the airport. Only the south end can achieve
the PAPI Obstacle Clearance Surface, which extends 4 miles out from the end of the runway.

The airfield lighting system is old and should be upgraded and expanded to include taxiways
and all runways. The Electrical Equipment Building (EEB) should also be replaced or
upgraded in association with the runway/taxiway lighting upgrades.

During any paving project, the runway and taxiway markings should be replaced with
markings that meet current guidance. Seward Airport runways will continue to be marked as
visual runways. SWD currently has a published GPS approach for Category A and B aircraft,
but it is rarely used because of the high minimum descent altitude (2,660 feet). This
published approach is not a straight-in approach, so the runway is not considered an NPI
runway. There are no instrument approaches for Category C and D aircraft.

Lower minimums would make the airport more reliable and would weigh into the
consideration for a commuter air taxi service to start scheduled service into Seward.
Discussions with the FAA about lowering the minimums, however, did not result in
optimism that this would occur. The surrounding terrain is an onerous constraint to
improving the approaches in/out of Seward. (See phone log, conversation dated 2/6/2015
with Kyle Christianson of FAA.)

Other Facility
Requirements

A new sand storage building is needed. The existing building is in poor condition. However
the SSB is not presently part of the project.

The airport access road, Seward Highway, and the Alaska Railroad are all within the RPZ of
Runway 13-31, and a small portion of the RPZ of Runway 16-34 overlaps the access road.
Although prior to FAA’s Interim Guidance on Land Uses within a Runway Protection Zone
(9/27/2012) these transportation uses were acceptable, they are not encouraged. Additionally,
due to their proximity to the end of Runway 13/31, these transportation features create an
obstruction to that approach. Correction of these non-standard conditions should be
considered to the extent practicable.

Attachments

"! Aviation activity data (USDOT T-100, FAA TAF)
"! Letter of support from Vigor Alaska
"! U.S. Coast Guard correspondence
"! Letter of support from Shell Oil
"! NetJet correspondence and aircraft performance charts
"! Phone log
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refinements of the 2008 recommendations were anticipated.

A draft technical memorandum titled Aviation Activity & Facility Requirements was
prepared in September 2014. That memorandum presents the past aviation activity and
forecast future activity, as well as the mix of aircraft type. It is the future demand that drives
recommendations for the facility requirements. The memo was reviewed by DOT&PF and
then by the Seward Working Group (SWG), group established to maintain regular
communication between the project team and key stakeholders impacted by the project,
namely, the City of Seward, local pilots, and adjacent landowners. The memo was reviewed
by DOT&PF and then the SWG in November 2014, and after revisions, again in July 2015.
The memo’s recommendations included a long-term plan for a 4,000-foot runway meeting
Design Group II dimensional standards, with a near-term recommendation for a 3,300-foot
runway. At the November 2014 SWG meeting, members strongly voiced the importance of
a 4,000-foot runway, noting that the longer runway was justified given projected increases
in population and economic development. In general, SWG members wanted to see
alternatives with a length similar to the existing main runway (4,249 feet) and asked that
reconstruction of the existing runway to withstand the erosive forces be considered. The
project team further studied the economic data and other resources provided by the SWG,
and revised the document. Recommendations from that revised document were presented to
the SWG in July 2015. Consensus was reached that a 3,300-foot runway length was
acceptable for the near term. Allowances would be made for a future runway length of
4,000 feet. An increase in economic activity or initiation of commuter air service would
support the longer runway length.

This technical memorandum documents the alternative development and evaluation
process. It will be combined with other technical memoranda and special reports (such as
the Hydrology & Hydraulic Analysis report) to produce the Scoping Report.

Design
Standards

The draft Aviation Activity & Facility Requirements technical memorandum documents
the facility requirements, which drive the layout of the alternatives. For development and
evaluation of initial alternatives, only the primary elements of the airport facilities—the
runway and taxiway—were considered. Key dimensional standards are summarized below.

Runway Runway Dimensional Standards for Various Scenarios
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Feature

Current
Based

Aircraft
Group

Current Demand
& Medevac
(Beech 200)

Recommended
for Near-Term
Development

Growth Scenario &
Emergency

Preparedness
(Beech 1900)

Long Term Plan
Existing

RW 13-31
Approach Category* A B B B
Aircraft Design Group** I II II II
Runway Length 3,300' (Note 1) 3,300' (Note 1) 4,000'/4,700' (Note 2) 4,249'
Runway Width 60' 75' 75' 100'
Visibility Minimums 1 mile 1 mile 1 mile 1 mile
Crosswind Component 10.5 knots 13 knots 13 knots 13 knots
Runway Safety Area 120' x 3,780' 150' x 3,900' 150' x 4,600’ 150’ x 4,749'
Object Free Area 400' x 3,780' 500' x 3,900' 500' x 4,600’ 500' x 4,749'

Runway Protection Zone 1,000' x 500'
x 700'

1,000' x 500'
x 700'

1,000' x 500'
x 700’

1,000' x 500'
x 700'

Part 77 Primary Surface 500' x 3,700' 500' x 3,700' 500' x 4,400' 500' x 4,649'

Part 77 Approach Slope 20:1 (Visual) 20:1 (Visual)
(Note 3)

20:1 (Visual)
(Note 3) 20:1 (Visual)

* Approach Category: a letter code, A-E, that classifies aircraft based on the speed at which the aircraft approaches a
runway for landing. Category A aircraft approach at a slower speed than Category E aircraft; the higher the approach
speed, the longer the runway needed.
**Aircraft Design Group: a numerical code, I-VI, that groups aircraft by wingspan range. Group I has the smallest
wingspan range; Group VI aircraft has the widest wingspan range. The wider the wingspan range, the wider the runway.
1. Minimum runway length for community class airports per Alaska Aviation Preconstruction Manual exceeds

FAA Advisory Circular (AC) 150/5325 4B (2,750 feet for 95% of fleet or 3,250 feet for 100% of fleet) and
Beech 200 published takeoff and landing distances.

2. The 4,700-foot length is based on FAA AC 150/5325 4B for aircraft over 12,500 lbs. but less than 60,000 lbs.
(75% of fleet at 60% useful load). FAA is circulating a Draft AC 150/5325-4C, which recommends using the
manufacturer’s airport planning manuals for all airplanes over 12,500 lbs. The Beech 1900D specification and
performance sheet lists a takeoff length of 3,737 feet. Discussions with the primary air carrier in Alaska using
this aircraft indicated a need for a 4,000-foot runway to accommodate it. A 4,000-foot runway option is being
considered, which would accommodate the Beech 1900 and other large aircraft such as the Dash 8 and Sherpa.

3. By definition, a non-precision instrument (NPI) approach runway means a straight-in approach is planned or
has been approved (Part 77.2). Seward Airport’s approach is currently a circling approach (RNAV
[GPS]-A). Review of the FAA flight standards and local topography indicates a straight-in approach is not
viable at Seward due to the mountainous terrain on all sides.

Taxiway Taxiway and Taxilane Design Dimensions Based on Aircraft Design Group
(per AC 150/5300-13A, Table 4-1)

Feature Near Term & Ultimate – B-II
(Beech 200 & Beech 1900) Existing

Runway to Taxilane Separation 240' 184' (Note 1)
Taxiway Safety Area 79' 79'
Taxiway Object-Free Area (OFA) 131' 131'
Taxilane OFA 115' 131'
Taxilane Centerline to Fixed or Movable Object 57.5'
Taxilane Wing Tip Clearance 18'
1. Separation distance shown on 2008 ALP between Runway 16-34 centerline and general aviation (GA) apron

taxilane (A-I Small requires 150 feet).

To meet the dimensional standards above and preserve the existing building restriction line
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(BRL) and general aviation (GA) apron size, a runway parallel to the apron (Runway 16-34)
would need to have a runway-to-BRL separation of 394.5 feet; the existing Runway 16-34 is
separated from the BRL by only 300 feet. Additional separation may be needed to correct
the layout deficiency of taxiways that provide direct access from the runway to aircraft
parking areas.

Initial
Alternative
Development

Development of design alternatives requires an understanding of existing conditions and
considerations that could impact the reasonableness of any alternatives. Information gained
from site visits, data collection, public involvement, and coordination with airport
stakeholders, combined with the facility requirements listed above, influenced the
identification and development of alternatives for the Seward airport.

Considerations
and Constraints

in Developing
Alternatives

Surrounding topography that limited the
practicality of airport relocation (see map,
right)
The need to consider different runway
lengths to provide various potential levels
of service to the community
The Federal Emergency Management
Agency (FEMA) defined floodway,
floodplain, and coastal flood zone (VE)
designations, which affect layout and build
elevations for the facilities
Adjacent built features (such as the
railroad, roads, etc., at the northern end of
the airport) that could cause substantial
cost or be impractical to relocate
Adjacent privately owned property
Wind coverage (determining whether a
single runway could provide 95% coverage)
Proximity of the port facilities of the Alaska Railroad Corporation (ARRC) and
ARRC’s future plans
DOT&PF’s decision not to dredge or reroute the channel due to the maintenance cost of
continued dredging, the unpredictability of the long-term changes this could cause, and
the potential for unforeseen impacts to owners of adjacent property (such as properties
across the channel)

Other considerations such as cost, function, and environmental impacts of the various
alternatives were used as evaluation criteria for comparing the alternatives against each
other and the no-build alternative (as discussed below).

Initial
Alternatives

Development of the alternatives began with five concepts initially developed for preliminary
discussion at the November SWG meeting. These alternatives evolved as additional
information was discovered, analysis completed, or direction provided. For instance, initial
concepts for the alternatives that expanded Runway 16-34 kept the railroad and the roadway
on the north end outside of the Runway Protection Zone (RPZ). Subsequently, consultation
between DOT&PF and FAA determined that this was not a constraint.
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Once the layouts were defined, the next step was to determine the appropriate hydrological
parameters, such as flood frequency and freeboard (a measure of the relative height of the
flood line), to use to set the surface elevations of the runways. To establish these
parameters, hydrologists from Hydraulic Mapping and Modeling (HMM) and DOT&PF
drafted a series of technical memoranda and other coordination documents (copies are
attached) that were then discussed among the consultant team and DOT&PF. These actions
culminated in the decision to use the 100-year (Q100) flood frequency and a freeboard of
2 feet. This decision agrees with draft Federal guidance.

Another consideration that was identified during discussion of the hydrological parameters
was the closure of Runway 13-31. If Runway 13-31 were closed, the embankment could be
either (a) armored to serve as a dike to prevent lateral migration of the main channel and
therefore protect an improved and expanded Runway 16-34, or (b) it could be left as is,
allowing future flood waters to breach it. In either case, Runway 16/34 would need to be
armored, because the closed runway would not be raised to prevent flooding. Armoring of
the closed runway was considered in Alternatives 2.1a and 2.2a. These options were
dropped because of the higher cost to armor both runways and these options provided no
additional benefit to the airport facilities when compared with options that armored Runway
16/34 only.

The process of refining the original five concepts resulted in the eight alternatives presented
in the table below. In coordination with DOT&PF, it was determined that evaluating only
the three highlighted alternatives would be sufficient to provide viable options for selecting
the airport layout(s) to carry forward into design. If the initial analysis should indicate that
other alternatives seem prudent, the details of the first three could be refined to match
elements of the others.
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Dropping of
Alternative 1.2

from Further
Evaluation

Alternative 1.2 would reconstruct Runway 13-31 without raising the runway elevation. As
compared to Alternative 1.1, this solution would reduce potential impacts to the mapped
floodway, but at the cost of allowing the runway to be flooded on a frequent basis. This option
was not carried forward for more detailed review because it was considered impractical:

The runway would be unreliable due to the frequent flooding.
Construction costs would be as much as 50% higher than for Alternative 1.1 due to the
thicker embankment, the use of crushed rock wrapped in geotextile, and the installation
of floodwater erosion protection on the west side of the runway.
Maintenance and operation (M&O) costs would be substantially higher to cover frequent
clearing of the debris after each overtopping event plus likely additional costs to repair
pavement and airport lighting.

An initial analysis indicates overtopping would occur for at least 12 to 21 days each year.
However, this likely underestimates the overtopping duration because of the shortness and
age of the discharge record period (1964–1968) and the fact that the years in that record
were low-average years.
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Alternative
Refinement and
Consultant
Team
Evaluation
Process

The more detailed development of the alternatives was also an iterative process.
HMM provided preliminary design flood (Q100) elevations.
PDC modeled the alternatives; based on the Q100 elevation and 2-foot freeboard, the
alignment of Runway 16-34 shifted (Alternatives 2.2a and 3) so that Taxiway grades
would meet FAA standards.
HMM modeled the alternatives with HEC-RAS (a computer program that predicts the
hydraulics of water flow), determined initial impacts to the flood elevations (including
coastal flooding effects from the 1%-annual-chance tide event, which govern up to
Cross-Section E), and identified potential scour velocities and depths. This resulted in
further refinement of the alternatives.
The scour depths and velocities resulted in preliminary recommendations for riprap
size, thickness, and volumes (to accommodate scour).
PDC estimated earthwork quantities, including the excavations necessary to install the
riprap.

The key elements of the finalized concept alternatives are presented below. All alternatives
meet the dimensional and grading standards for Design Group II. Figures depicting each of
the alternatives, including the extents of erosion protection and the riprap size and thickness,
are attached for reference.

Refined
Alternatives

Alternative 1.1
Reconstruct and Raise Runway 13-31 (4,249 feet long)

Raise Runway 13-31 above the 100-year flood level (Q100) with 2 feet of freeboard
Install armor to protect Runway 13-31
Adjust Runway 16-34 profile on the north end to match into raised profile of
Runway 13-31
Reconstruct Taxiways B and C to match into Runway 13-31 raised profile
Eliminate entrance Taxiways A, D, and E in accordance with new FAA guidance that
disallows taxiways entering the runway in the middle one/third of the runway.

Alternative 2.2
Close Runway 13-31 and Reconstruct Runway 16-34 (3,300 feet long)

Shift Runway 16-34 to the east and raise it above 100-year flood level with 2 feet of
freeboard (shifting the runway minimizes changes to the apron and adjoining lease
area/buildings)
Install armor to protect Runway 16-34; since Runway 13-31 will be overtopped and
subsequently breached, flood water will reach this embankment
Relocate Taxiway B and reconstruct Taxiway F to match into Runway 16-34 location
and grade changes
Eliminate entrance Taxiways A, C, D, and E in accordance with new FAA guidance

Alternative 3.0
Close Runway 13-31 and Reconstruct Runway 16-34 (4,000 feet long)

Close Runway 13-31; flood water will overtop the embankment and eventually breach
it
Shift Runway 16-34 to the east and raise it above 100-year flood level with 2 feet of
freeboard (shifting the runway minimizes changes to the apron and adjoining lease
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area/buildings)
Install armor to protect Runway 16-34 in anticipation of Runway 13-31 being breached
Relocate Taxiways B and F to match into Runway 16-34 location and grade changes
Eliminate entrance Taxiways A, C, D, and E in accordance with new FAA guidance

Evaluation Evaluation criteria were developed by the consultant team in conjunction with DOT&PF.
The criteria were selected to aid in evaluating the important differences between each of the
alternatives. The criteria can be broadly grouped into four primary categories:

Cost
Ability to serve the community’s needs
Engineering and user considerations or function
Environmental considerations

The attached matrix provides a narrative of the advantages and disadvantages of each
alternative. The construction cost comparison only considers the key differences between
the alternatives under evaluation and does not include all costs that could be associated with
reconstruction. For instance, mobilization and demobilization would be similar for each of
the projects and thus were not considered a differentiating item, whereas embankment items
such as borrow, riprap, and pavement are substantially different between the alternatives.

Right of Way costs are approximate planning-level estimates based on the additional area of
flooding and the assessed value of the flooded property.

No jurisdictional agency scoping has been completed at this point. Anticipated environmental
impacts were based largely upon evaluations presented in the 2008 Environmental Assessment
and the experience of the consultant team. We feel this level of analysis suffices for this
conceptual stage of the evaluation.

The consultant team and the DOT&PF held two work sessions to compare the alternatives,
reviewing each criterion and comparing each alternative against the no-build and against
each other to ascertain the relative magnitude of difference.

Alternative 2.2 appears to provide the best solution when comparing the advantages and
disadvantages of this alternative against the others. SWG and public input should be
considered before determining which alternative to progress as the preferred engineering
alternative to carry forward into the Environmental Assessment where it will be compared
to the no-build option.

Attachments

Evaluation
Matrix

Alternatives for Consideration_Eval Criteria.xlsx
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Figures 1. Alternative 1.1 – Plan
2. Alternative 2.2 – Plan
3. Alternative 3.0 – Plan
4. Alternative 1.1 – Profile
5. Alternatives 2.2. & 3.0 – Profile
6. Alternative 1.1 - Typical Section
7. Alternative 2.2 & 3.0 – Typical Section
8. Part 77 Airspace

Reference
Materials

1. Final Hydrologic and Hydraulic Report, Seward Airport Improvements Project
2. Draft Design Discharges Return Interval (1/23/2015, by Paul Janke, DOT&PF)
3. Geotechnical Input on Conceptual Designs (2/20/15 and 3/18/15, by Shannon &

Wilson, Inc.)
4. Selected Correspondence
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Alt 1.1 RUNWAY 13/31 (4,533ft x 75ft)

ADJACENT THALWEG

SCOUR DEPTH

2.53' MIN

EXISTING GROUND
100YR FLOOD LEVEL

FINISH GRADE @ CL

PROVIDES 2' OF FREEBOARD
TO FINISH GRADE AT EDGE
OF R/W SHOULDER
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Alt 2.2 RUNWAY 16/34 (3,300ft x 75ft)

ADJACENT THALWEGSCOUR DEPTH

2.53' MIN

EXISTING GROUND

100YR FLOOD LEVELFINISH GRADE @ CL

PROVIDES 2' OF FREEBOARD
TO FINISH GRADE AT EDGE
OF R/W SHOULDER

Alt 3.0 RUNWAY 16/34 (4,000ft x 75ft)

ADJACENT THALWEGSCOUR DEPTH

100YR FLOOD LEVEL2.53' MIN

EXISTING GROUND

FINISH GRADE @ CL

PROVIDES 2' OF FREEBOARD
TO FINISH GRADE AT EDGE
OF R/W SHOULDER
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ALT. 2.2 and 3.0
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Evaluation Criteria
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Evaluation Matrix
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