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CHAPTER ONE

Inventory

INTRODUCTION

This airport master plan update is intended to define the needs and direction of future development at
Troutdale Airport over the next twenty years and beyond. This project updates the Portland-Troutdale Airport
Master Plan Report (Hodges & Shutt, 1990), which has provided the primary airport planning guidance for the
airport during the past ten years. Some improvements have been made to landside facilities (primarily

additional T-hangar buildings) since the last master plan was completed. As part of the recent national focus
on increasing airport security, the airport will be undertaking a major upgrade of its perimeter fencing (6-foot
chainlink) and gate system in 2002. However, there have not been significant changes in the airside facilities
(runway and taxiways) since the master plan was last updated.

Data from a variety of other sources are used in this evaluation, including:

s QOregon Continuous Aviation System Plan (Volume 1 Inventory and Forecasts, March 1997, The Airport
Technology and Planning Group)

Local documents, drawings and regional socioeconomic data

FAA Airport Record Forms, Forecast data, Aeronautical charts, instrument approach data, ete.

Recent master plan documents from other Portland area airports.

Oregon Aviation Plan (Dye Management Group, 2000).

& ® 2 @

This chapter documents the inventory of existing airside and landside airport facilities. Airside facilities are
generally defined as airfield facilities such as runways and taxiways. Aircraft parking aprons, hangars, and
support facilities such as aircraft fuel storage/dispensing facilities are defined as landside facilities.

Although considerable investment in facility and maintenance improvements at Troutdale Airport have
occurred since the last master plan was completed, the aviation industry and local/regional economy have
experienced considerable upward and downward shifts during this period. As a result, airport activity and the
pace of development have fluctuated. This study will evaluate the changes that have occurred in recent years
and develop a realistic view of the airport’s potential opportunities and needs over the next twenty years.

Qctober 2004 1-1 Aron Faegre & Associates
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strong east-west influence of the Columbia River Gorge topography. When barometric pressure significantly
differs on the east and west sides of the Cascade Mountain range, strong flows are created through the
Columbia River Gorge. Based on that wind rose data, it appears that Runway 7-25 provides approximately 99
percent wind coverage for up to 15 miles per hour cross-wind conditions and approximately 98 percent wind
coverage for up to 12 miles per hour cross-wind conditions. Winds at the airport are above 15 miles per hour
approximately 16 percent of the time. Of these, approximately 75 percent are east winds from the Columbia
River Gorge that line up well with the runway heading. All winds greater than 31 miles per hour are from the
east and line up with the runway heading.

During very low wind, cool and moist conditions, fog can form in the Portland-Vancouver metropolitan area.
However, light winds from the Columbia River Gorge frequently allow Troutdale Airport to remain open for
visual use when Portland International Airport, Pearson Airport, Aurora Airport, Hillsboro Airport, and other
local airports have gone to “zero ceiling zero visibility” conditions. This condition is depicted in the picture
above which was taken in the afternoon of December 7, 2001 during a short flight from Aurora Airport to
Troutdale to get aerial photos for this Master Plan study. Low fog is seen forming over Portland International
Airport in the top of the picture. Within 30 minutes every airport in the Portland-Vancouver area was
completely covered with this fog, with the exception of Troutdale Airport.

SOCIOECONOMIC CONDITIONS
Population

Table 1-1 below summarizes population trends in the Tri-County Area as compiled by Metro. The City of
Troutdale and Troutdale Airport are located in Subarea 5, which exhibited an above-average rate of growthin
1998-99.

The projected annual average population growth rates for the Portland-Vancouver Region are as follows:

1999: 1.8% 2000: 1.6% 2001: 1.5% 2002: 1.6%
2003: 1.7% 2004: 2.0% 2005: 1.7% 2006-22: 1.5%
Source: 2000-2030 Regional Forecast (Draft), Metro, March 2002.

By the year 2022 there will be a projected 2.65 million people living in the 5 county region; migration is
expected to account for one-half of future population growth in the region. Many people moving into the
Portland region (an estimated 300,000 from 1990-2000) are young workers, a trend reflected in employment
figures for the area.

October 2004 1-5 Aron Faegre & Associales
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Table 1-1: Census Tract Data

year 1960 1998 % change 1999 % change
county subareas
Multnomah County
1 9,528 10,360, 8.732% 10,911, 5.319%
2| 311,438| 325,936, 4.655%, 326,689, 0.231%
3 84,570 95,427, 12.838% 95,729, 0.316%
4 79,674 89,303 12.085% 90,386, 1.213%
5 92,361, 113,870, 23.288%| 116,085, 1.928%
20 6,316 7,104, 12.476% 7,068, -0.493%
total 583,887, ©42,0000 9.953%, 646,850, 0.755%
Clackamas County
6 65,801 72,311  9.893% 72,805, 0.683%
7 23,994 33,574 39.927% 34,724| 3.425%
8 53,866 61,268 13.742% 61,534, 0.434%
9 26,214 31,603) 20.558% 32,090, 1.541%
10 26,459 34,648, 30.950% 35,180, 1.535%
19 82,516 90,295, 9.427% 80,517 0.246%
total 278,850/ 323,700 16.084% 6 326,850/ 0.973%
Washington County
) 11 19,154 28,608 49.358% 28,806 0.692%
12 40,069 52,650 31.398% 52,991, 0.648%
13 82,364 89,055, 8.124% 89,495, 0.494%
14 83,286/ 118,089 41.770% 121,560, 2.93%9%
15 39,062 52,748 35.037% 54,753| 3.801%
16 23,309 26,903] 15.419% 27,101, 0.736%
18 24,300 29,647 22.004% 30,0431 1.336%
total 311,554 397,700| 27.650% 404,750, 1.773%
Clark County
total | 238,053 328000] 37.784% 337,000] 2.744%

Source: 1999 Census Tract Estimates, Metvo, January 2000.

QOctober 2004 i-8 Aron Faegre & Associates
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Economy

As aresult of the current economic recession in the United States, many sectors are experiencing employment
declines; particularly manufacturing jobs in transportation equipment, machinery, metals, and food processing.
Analysts are predicting a turnaround in the regional economy starting in 2003. Transportation is expected to
remain at a steady rate of growth of an average 1.5% through the year 2020 (see table next page).

EMPLOYMENT FORECAST (population in brackets)

2000: 1,208,900 (1,874,450)

2005: 1,320,600 (2,049,200)

2010: 1,483,800 (2,233,900}

2015: 1,631,700 (2,394,600)

2020: 1,795,400 (2,571,100)

2025: 1,979,200 (2,768,200)

Source: 2000-2030 Regional Forecast (Draft), Metro, March 2002

PER CAPITA INCOME

2000: $28,400

2005:  $27,900

2010:  $28,800

2015: $30,400

2020:  $33,000

2025:  $35,500

Source: 2000-2030 Regional Forecast (Draft), Metro, March 2002.

The regional per capita income is expected to increase from $28,400 in 2000 to $33, 000 in 2020, an average
increase of about 0.8% per year.
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Table 1-2: BASELINE REGIONAL EMPLOYMENT FORECAST:
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HISTORY
Troutdale History

The area at the confluence of the Sandy and Columbia Rivers was "discovered” in the autumn
of 1792 by Lt. Broughton and his men. The Crew was traveling aboard a British vessel under
command of Captain George Vancouver who was aboard another vessel. They were
ascending the Columbia River, when they reached a point just east of the mouth of the Sandy
River. This point, immediately across the Sandy River from Troutdale, was named

Broughton's Bluff, many years later. Mount Hood was named by Broughton while he was on
this location at that time

Before Lewis and Clark, the lands along Columbia River were inhabited by Native Americans of the
Chinookan language group. Those inhabiling the area on either side of the Columbia River, from Wapato
Island {Sauvie Island) to the Quicksand River (Sandy River) were of a sub-language group Multnomah
(malnumax meaning ‘those towards the water’ or ‘those closer to the Columbia River’ ). Atthetime of Lewis
and Clark’s visit in 1806, this area was known as Wapato Valley and may have been one of the most densely
populated areas in the Americas north of what is now Mexico”.

Lewis and Clark arrived at this area in IFR conditions on November 3rd Sunday 1805. Clark wrote: “The fog
50 thick this morning that we could not see @ man 50 steps off, this fog detained us until 10 oclock at which
time we set out . . . . at 3 miles I arrived at the entrance of a river which appeared to scatter over @ sand bar,
the bottom of which I could see quite across and did not appear to be 4 inches deep in any part; I attempted to
wade this stream and to my astonishment found the bottom a quick sand, and impassable - 1 called 1o the
canoes to put to shore, I got into the canoe and landed below the mouth, & Captain Lewis and myself walked
up this river about 1 1/2 miles to examine this river which we found to be a very considerable stream
discharging its waters through 2 channels which forms an Island of about 3 miles in length on the river and 1
1/2 miles wide, composed of course sand which is thrown out of this quick sand river compressing the waters
of the Columbia and throwing the whole current of its waters against its Northern banks, within a channel of
172 a mile wide. . . . . The QuickSand River appears to pass through the low country at the foot of those high
range of mountains in a southerly direction, - The large creeks which fall into the Columbia on the stard. Side
rise in the same range of mountain which we suppose to be Mt. Hood is S. 85E about 47 miles distant from the
mouth of quick sand river. . . .. below Quicksand River the country is low rich and thickly timbered on each
side of the river, the islands open and some ponds, the river wide and emence numbers of fowls flying in every

? Handbook of American Indians, Volume 7 Northwest Coast, ed. Wayne Suttles, 1990, p545.
4 Naked Against the Rain, Rick Rubin, 1999, p. 8.
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direction such as swan, geese, brants, cranes, storks, white guls, comerants and plevers, also great numbers of

sea otter in the river ... "

It is interesting that Clark does not describe any structures or residents at this location. This indicates that
Troutdale and the airport site were probably not used for village or major camp sites at that time by Native
Americans.

The earliest settlers came in 1850 and 1851°. Early donation land claims were filed by John Douglass, D.F.
Buxton, Benjamin Hall, Stott and Hicklin, Family records credit David F. Buxton as Troutdale's true founder.
He filed a donation land claim in 1853 in the center of present day City of Troutdale. Buxton developed the
town's first primitive water system, which was in use until the 1960's. He died in Troutdale in 1910.

However, it was Captain John Harlow, a former sea captain from Maine and successful Portland businessman,
who conceived a successful plan for the town. In 1872 he purchased part of Buxton's land claim to build his
country home. Because he raised trout in ponds on his farm, he called his farm "Troutdale.” He convinced the
railroad to build a depot at the site of his farm so he could ship his produce. On November 20th in 1882,
Troutdale had a rail line; an important step in becoming a bonafide town.

After Harlow's death in 1883, Celestia, his widow, began platting a town with blocks and streets. Much of the
city was builtin 1890 and 1891. The first edition of Troutdale's newspaper announced the opening of Aaron
Fox's new store, a restaurant, and included ads for a hardware store, surgeon, notary public and blacksmuth.
The town's major industry was the American Dressed Meat Company, later sold to become Portland's Swift
and Company. Other industries that rose were a lumber mill, a hotel and a distillery. The distillery burned in
what was reported as a "bright blue flame” in the 1890's.

Aaron Fox was instrumental in incorporating the City in 1907 and became its first mayor. It had become a
town of saloons, and incorporation arose from the necessity to exercise some controls over them. Huge
licensing fees precluded the need for city taxes. In 1907, a disastrous fire swept through the city burning many
of the 1890's buildings. A church built on 2 hillside two blocks from the business district was one of the few
1890's buildings that survived. Some homes also survived. In 1914, one year after women got the vote in
Oregon, Clara Latourell Larsson become mayor of Troutdale and one of Oregon's earliest women mayors.

The Columbia River Highway was built and ran through Troutdale in 1916. Enterprising residents opened
businesses, restaurants, tea rooms, hot dog stands and dance pavilions to feed and entertain the travelers. In
1925, a second fire mostly destroyed the business district.  This fire is believed to have resulted from an

S Moulton's Lewis and Clark's Journals, {Clark) Movember 3rd, Sunday, 1805
% This history of the City of Troutdale comes largely from the City of Troutdale Citizen's Handbook.
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explosion of a still in the garage of John Larsson, the former mayor's husband. The Tiller Hotel and Helming's
Saloon, both built after the first 1907 fire, are two of the pre-1925 buildings left in the business district today.

John Harlow's original house was torn down in the 1920's. The only original building remaining was the
home of his son, Fred built in 1900 on the original farm site.  That building is now the Harlow House Museum
of the Troutdale Historical Society. The original rail depot burned in 1907 and was replaced by a new
building at its present site in 1979.

In the 1920's, Troutdale claimed the title of the "Celery Capital of the World” as a result of prize winning
celery grown here. But farmers also grew wonderful produce and gladiola bulbs... grown in the area’s fertile,
sandy soil and shipped all over the nation by rail. The Troutdale City Hall was completed in 1923. The
original wood dance floor is now covered by city offices. The dances were an important part of Troutdale's
social life for years.

Construction of an aluminum plant was a boon to the economy in the mid 1940's, but eventually its emissions
ended the gladiola industry and damaged other crops. Completion of Interstate 84 in the 1950's pulled traffic
off the Columbia River Highway and away from Troutdale. The City remained fairly quiet during the 1950's.

Suddenly in the 1960's, Portland suburbanites discovered Troutdale and the City built its first subdivision and
made plans for a new sewage treatment plant. Under the guidance of Mayor Glenn Otto, who later became a
state senator and statewide leader, the city boundaries expanded from 320 to more than 2000 acres.

Airport History

The Troutdale Airport site has been in continuous aviation use for nearly eighty years. The following provides
a chronology summarizing development at Troutdale Airport:

G 1924  First airport activity on site - grass field on private farm.

@ 1920's Landing strip converted to gravel. Airport maintained by the Civil Aeronautics
Administration.

o 1930 U.S. government uses Troutdale airport as a landing strip for U.S. mail carriers.
O 1936 United Airlines establishes a radio center to communicate with their aircraft,

O 1942  Port of Portland purchases 263 acres, including airfield, from three property owners at a
total cost of $52,300.

O 1942 Paved runway, 4,640 feet long and 150 feet wide constructed with north parallel taxiway
and small apron area.

O 1946-48 Several hangars, a wooden control tower, and a cafe built along north side of field. U.S.

October 2004 1-11 Aron Faegre & Associates
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The airport property, however, is largely drained to local smaller creeks that drain directly to the Columbia
River. On the south side of the runway water drains to Arata Creek, which flows north around the west end of
the runway into Salmon Creek. On the north side of the runway water drains to Salmon Creek, which flows
west into Blue Lake, and thence into the Columbia River. A large portion of the storm water runoff from the
City of Troutdale drains through the airport property. All of the storm water runoff is managed by the Sandy
Drainage District. A dike exists between the Columbia River and these airport and adjacent industrial lands.
Thus, during high water periods water is pumped from these creeks up into the Columbia River.

The airport property is considered a “back-up” area by the Drainage District where in extreme rain conditions
water is intended to back up rather than run directly into the Sandy River’. The potential impact of such a
“back-up” impacting the usability of the runways and taxiways will be further considered in Chapter 5 Airport
Development. It will be important to coordinate how the Drainage District’s use of the property interfaces with
the airport needs for dry buildings and usable runways, taxiways, aprons, and vehicular access.

During storm periods both the Port and the Drainage District are aware that oil appears in the drainage ditches.
It is believed that this is coming from old truck stop tanks on the south side of the freeway, and from the
freeway itself. Drainage district representatives note that they are aware of only one non-functioning aspect to
the airport drainage system. This is at the NNW corner of the airport where a 12 inch diameter pipe often is
not adequate and creates an area of flooding,

Due to the relatively flat topography, portions of the airport property are wetlands. The Port of Portland has
created an inventory of natural resource features on the property (see Appendix E-6 Natural Resources
Assessment Management Plan). Control tower staff note that these wetlands are an attractor to birds, which
has resulted in at least three bird strikes during the past six years. One pilot attending the Joint Planning
Conference testified that he experienced hitting 5 seagulls during one take-off eight years ageg. The drainage
district staff note that beaver and nutria have been observed moving further and further up the waterways and
ditches around the airport. Coyotes are regularly seen around the airport, but there have been no reports of
problems related to aircraft operations.

The Frontage Road loop between the two 1-84 exits/interchanges located at the north and south ends of the
airport, and surrounding developments create a generally urbanized setting for the airport. No significantly
incompatible land uses or activities appear to exist in the vicinity of the airport. However, preventing future
incompatible land uses and obstructions in the areas around the airport will be critical to protecting the long-
term viability of this site.

7 For discussion of drainage issues see Appendix A-4, Joint Planning Conference Meeting Minutes, 2/28/02.
¥ For discussion of wildlife issues see Appendix A-4, Joint Planning Conference Meeting Minutes, 2/28/02.
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AIRFIELD FACILITIES

The airport currently accommaodates locally based single and light twin-engine aircraft. In addition to local
aircraft, the airport accommodates itinerant general aviation and business aviation. Existing conditions at the
airport are depicted on Figure 1-2 — Existing Airport Property and Facilities and Figure 1-3 Existing Airport
Property and Facilities with Aerial Photo. Table 1-3 summarizes airport data.

Table 1-3: Airport Data

Airport Name/Designation Troutdale Airport (TTD)

Ajrport Owner Part of Portland
Date Established 1920’s {In Port Ownership Since 1942)

National Plan of Integrated Airport Systems (NPIAS): General Aviation
FAA Airport Reference Code: B-i} {1990 Airport Master Plan)

Airport Category Oregon Aviation Plan: Category 2 (High Activity/Business General
Avigtion Alrport}

Airport Acreage 284 Acres

Airport Coordinates N 45°32.96° W 122° 24.08’

Airport Elevation 39 feet Mean Sea Level (MSL)

g:igg;;gﬁ ;::5;2 Left Traffic - 1,000 feet above ground level

Alr Traffic Control Tower Open 15 hours per day {7:00AM to 10PM - local time)

RUNWAY AND TAXIWAYS

Troutdale Airport has one paved, lighted runway (7/25), which is oriented on a 070-250 degree magnetic
alignment. The runway is 5,399 by 150 feet and has nonprecision instrument runway markings. A 400-foot
blast pad (paved overrun) is located beyond the east end of Runway 25. The runway is designed to
accommodate large aircraft (19,000 pozind single wheel, 25,000 pound dual wheel land gear), although it
accommodates DC6/7 fire tanker aircraft weighing between 104,000 and 143,000 pounds during the fire
season with 5 to 50 operations per year.

The runway is served by dual parallel taxiways on the north (Alpha) and south (Bravo) sides. The dual
parallel taxiways are 50 feet wide, each with seven exit taxiways. Taxiway Alpha 3 is a high speed exit
taxiway located approximately 1,800 feet down the runway from the end of Runway 7; all other exits are 90-
degree taxiways.

Cotober 2004 1-14 Aron Faegre & Associates
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Aircraft hold lines are located approximately 160 feet (south side of runway) and 200 feet (north side of
runway) from runway centerline. Aircraft holding areas are located adjacent to the A8 taxiway at the end of
Runway 25 and the Al and B1 taxiways at the end of Runway 7.

Other taxiways provide access to landside development and numerous taxilanes serve the airport’s hangar
developments. Table 1-4 and Table 1-5 summarize existing runway and taxiway facilities.

Table 1-4: Runway Data

Dimensions 5,399 x 150 fest; 400-foot paved overrun at Runway 25 end.

Effective Gradient 0.2%

Surface Asphalt Concrete (AC)

. . . 18,000 pounds - Single Wheel (SW); 25,000 pounds ~Duai Wheel

Weight B

(\;égc) earing Capacity (DW) Landing Gear. Western 1,000 feet of runway is 30,000 pound
SW.

Marki Non Precision (threshold marker, runway numbers, fixed distance

ng markers, centerline stripe)

Medium Intensity Runway Edge Lighting (MIRL); Threshold Lights;

Lightin Runway End identifier Lights (REIL) and Visual Approach Slope

gniing Indicators (VASI) (Rwy 7 & 25); Lighted Runway/Taxiway Holding and

Location Signs

Wind Coverage 97.9 percent {All Weather). Data: 7/49-3/53

Source: Port of Portland airport drawings and documents; FAA/NOS Airport Facility Directory

Table 1-5: Taxiway Data

Taxiway Description Key Dimensions Lighting/Marking
Taxiway A North Paraliel Taxiway 50 feet wide Medium intensity
Exit Taxiways A1, A2, A3, 7 Exit Taxiways 275-foot runway Taxiway Edge
A4, AB, A7, AB (1 high speed; 6 80-degree exits) | separation Lighting (MITL)
Taxiway B South Paraliel Taxiway 50 fost wide Medium Intensity
Exit Taxiways B1, B2, B3, 7 Exit Taxiways 200-foot runway Taxiway Edge
B4, B, B7, B8 {all 80-degree exits) separation Lighting {MiTL)
Taxiway C Southeast Hangar Area Access 50 feet wide None
{South Hangar Taxiway) Taxiway
Forest Service Taxiway Air Tanker Taxiway to 60 feet wide None

Operations Areas (Off Airport)

North T-Hangar Taxiway | T-Hangar Access Taxiway 50 feet wide None

Source: Port of Portland airport drawings and documents; FAA/NOS Airport Facility Directory
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The 1990 Airport Layout Plan includes an all-weather wind rose based on local observations from 1949 to
1953. The wind rose indicates that Runway 7-25 has all-weather wind coverage 0f 97.9 percent at 12 miles per
hour. A low visibility wind rose (ceiling 1,000 feet and/or visibility 3 miles, but more than 200 feet and /2
mile) estimates wind coverage at 96.6 percent at 12 miles per hour. Although wind coverage based on 15
miles per hour is not estimated, it appears coverage would exceed 98 percent. Local pilots and air traffic
controllers indicate that the winds follow a seasonal pattern with easterly winds from the Columbia River
Gorge common during the winter and westerly winds during the summer.

AIRCRAFT PARKING APRON

Troutdale Airport has several apron areas used for local and transient aircraft parking. The airport currently
has 161 light aircraft tiedowns available for use. Approximately two-thirds of the tiedowns are located on the
south side of the runway, where a single large apron adjacent to the South Terminal Building has 45 positions.
The remaining tiedowns on the south side of the runway are located on the large transient aircraft apron,
adjacent to the terminal building, near at the southeast corner of the airport between Gorge Winds and Eagle
Air. The condition of the aircraft parking aprons range from very good to poor depending on the surface
(pavement condition, cracking, vegetation growth, etc.) and the condition of the tiedown apparatus (chains,
ropes, cables). The U.S. Forest Service (USFS) tanker base, located off airport property has its own designated
apron areas for aircraft parking for its fleet of air tankers. Table 1-6 summarizes existing apron facilities at the

airport,
Table 1-6: Aircraft Apron Data

Apron Existing Use/Configuration Aircraft Tiedowns
South Transient Apron Aircraft Parking 45 Tiedowns
South Apron — East Section . . .
(North of Eagle Flight) Aircraft Fueling & Loading None
South Apron — East Section . . . .
(South of Gorge Winds) Aircraft Parking & Fusling 12 Tiedowns
South Apron Aircratt Parking (Maintenance Related) None
{former Premier Aircraft) arking (Maintenance
North Apron - East Section . ,
{Right Approach Aviation) Alrcraft Parking 21 Tiedowns
gggé‘oﬁpm" ~Canter Aircraft Parking (Premier FBO to Emerald Aircraft) | 37 Tiedowns
g:gli\of‘\pron ~West-Central | 1 crat Parking (West of Port Maintenance Bldg.) | 16 Tiedowns
North Apron - 2 West . , . .
Sections Ajrcraft Parking & Maintenance 30 Tiedowns

Sum Total Tiedowns on Public Airport 161

USFS Tanker Apron ; . . . 2-3 Large Aircraft
(Off Airport) Aircraft Parking, Loading and Fuseling Hardstand Positions

Source: Port of Portland Data; visual inspection {5/02).
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US FOREST SERVICE TANKER BASE (OFF AIRPORT)

The U.S, Forest Service Troutdale Tanker Base is located near the northeast corner of the airport. The tanker
base is located off airport property with large aircraft access provided by a single taxiway that connects to
Taxiway A, near the east end of Runway 25 (from Taxiway A8). The facility is designed to accommeodate
simultaneous ground operations in support of two large aircraft. The taxiway has two separate loops that lead
to two concrete hardstands for aircraft loading. The facility is designed to accommodate a variety of fixed
wing and rotor aircraft, including large aircraft such as Douglas DC-6/7 four-engine piston aircraft which have
been converted into air tankers. The forest service maintains facilities, equipment, and storage tanks for water
and fire retardant slurry.  Vehicle access to the USFS facilities is provided by a single gated access road
extending from NE Graham Road. Flight activity at the tanker base fluctuates widely depending on the level
of fire activity in the region, but is generally less than 100 operations per year. Figure 1-4 shows the tanker
operations for the past seven years.

Figure 1-4: Forest Service Tanker Operations at Troutdale Airport

1995 1956 1997 1598 1009 2000 2001
Yuar

Air traffic controllers at the airport indicate that the taxiing of fire tanker aircraft is generally limited to
Taxiway Bravo (south parallel) due to wingtip clearance requirements. Taxiway Alpha, although having
greater separation from the runway, is bordered by parked aircraft and hangars. When taxiing west to
east, aircraft will travel on Taxiway Bravo and cross the runway on Taxiway B8 and A8 to reach the
USFS taxiway.
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AIRFIELD PAVEMENT CONDITION

The Port of Portland participates in a program of pavement evaluation and maintenance for Oregon’s
general aviation airports. This evaluation provides standardized pavement condition ratings, pavement
features and current conditions. Data from the Port’s pavement maintenance program was reviewed and
general observations were made by the consultant during a recent site inventory.

The airfield pavements at Troutdale are generally in good condition or better due to the Port’s ongoing
investment in pavement maintenance. The runway and main taxiways are in fair to excellent condition.
Other taxiways and hangar taxilanes range from poor to excellent depending on the age of the taxiway.
Aircraft parking aprons are generally in good condition or better, although some the north apron areas
(west sections) are in poor condition. Table 1-7 summarizes airfield pavement conditions for Troutdale
Airport based on data provided by the Port.

Table 1-7: Summary of Airfield Pavement Condition

Pavement
Pavement Section Design Strength Condition
{pounds)
2" AC; 8” Base Course 19,000 # SW | Very Good
Runway 7/25
3" AC; 6” Base Course (west extension) 30,000 # SW | to Excellent
2" AC; 8" Base Course
. 19,000 # SW
Taxiway A 3" AC; 6” Base Course (west extension and Very Good
. 30,000 # SW
{north parailel) high speed exit A3; and east end holding to Excelient
area)
Taxiway B 2" AC; 8" Base Course 19,000 # SW
(south parailel) 3" AC; 6" Base Course (west half & AC 30,000 # SW | Fair
holding area; and far eastern saction)
Taxiway C
3" AC; 12" In-Place Soil-Cement Treated Base | 30,000#SW | Good
{SE Hangar Area)
Forest Service Taxiway Data Not Available from Port - ~
North T-Hangar
2" AC; 8" Base Course 12,500 # SW | Good
Taxiway/Taxilanes
Terminal Area Apron 2" AC; 6" Base Course 19,000 # 8W | Fair
North Apron — West Poor to
3" AC; 12" Base Course ' 30,000 # SW
Section Very Good
October 2004 1-20 Aron Faegre & Associates

Century West Engineering



Troutdale Airport

Airport Master Plan Update

North Apron ~ Center
Section

1.5" 1o 3" AC {varies by section);
6" to 12" Base Course {varies by section)

12,500 to Fair to
30,000 # SW | Good

North Apron -- East

; . Good to
Section {Right Approach | Section Data Not Avallable -
o Excelient
Aviation)
South Apron - Gorge Fair to
. 3 AC 12" Base Course 30,000 # SW
Winds FBO Good
South Apron ~ Good to
1.5" AC 6" Base Course 18,000 # SW
Eagle Flight FBO Very Good

South Apron (Former
Premier FBO)

1.5 AC 6” Base Course

16,000 # SW | Fair to Poor

South T-Hangar

Taxilanes

1.5" AC 6" Base Course

16,000 # SW | Fairto Poor

1. Port of Portland Data

LANDSIDE FACILITIES

AIRPORT BUILDINGS

Troutdale Airport has a wide variety of buildings that support aviation and related activities. The airport
is home to several aircraft-related maintenance businesses that provide specialized services to aircraft
from throughout the area. The south side of the airfield includes the Port South Terminal Building, three

SASO buildings, and nine rows of T-hangars.

The north side of the airfield includes several

conventional hangars used primarily for commercial aviation activities (aircraft airframe, power plant,
avionics maintenance, etc.), five rows of T-hangars, the control tower and Port maintenance buildings.
Existing airport buildings are summarized in Table 1-8.

Table 1-8: Airport Buildings

Port
Existing Use
Address Building Ie]
South Side of Runway
999 Airport Terminal Buiiding 65x170 2 story; 1981 Restrooms, Office
1123 v ¢ 100x170 hangar Aircraft Storage/Maintenance/Office
acan {vacant)
911 FBO Business ?821620 hangar + office; | Ao att Storage/Maintenance/Office
Cctober 2004 1-21 Aron Faegre & Associates
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1023 FBO Business 60x60 hangar Aircraft Storage/Maintenance/Office
893, 913, 10, 10, 8, 10,10,10 bays
S . ¥ k] 1 3 Ed
933, 953, ( 60:::;11- I;I:;ga; D:—‘:vziopmant Alrcraft Storage
1033, 1063 gars in one ro
NW A :
W Aero Southeast T-Hangar 10 bays each; 1860 '
Hangars A B Aircraft Storage
c Development (3 hangars)
- Waste Water Pump Station Sewerage Agency Facility
North Side of Runway
_ Airport FAA Electrical Smali biock building west | Airfield Electrical System Control for
Building end of airport VASI] & ASOS
1620 FBO Business 60x160 hangar, 30<70 ) \ircraft Maintenance/Office
office
1800-1510 FBO Business Z?f;?em hangar, 20x70 Aircraft Maintenance/Office
1350 Airponrt Maintenance Bulldings | 50x70, 25x30 Equipment Storage & Maintenance/
(2) Office/Fueling
1220 Air Traffic Controf Tower & 102" high; 1962 Control Tower / Airfield systems
Airport Electrical Vauit slectrical
1260,1080 SASO Business 130x%260 hangar Aircraft Maintenance/Office
1230 SASQ0 Business 110x210 hangar Aircraft Maintenance/Office
1020 FBO Business 90x105 hangar Aircraft Maintenance
920 FBO Business 55x75 offices 2 floors DOffices/Classrooms/Restrooms
655, 665, North T-Hangar Development .
675, 685, 695 | (5 rows, 10 bays) Aircraft Storage
680,650,620 | Port T-Hangars 42x270 dirt floor Aircraft Storage
550 FBO Business 25x50 Aircraft Maintenance
520 FBO Business 80x65 and 40x55 Aircraft Storage/Aircraft Maintenance
472 FBO Business B0xB0 hangar + office Aircraft Storage/Maintenance/Office
Aron Faegre & Associates
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AIRPORT SUPPORT FACILITIES

AIRCRAFT FUEL

Aviation gasoline (AVGAS) and jet fuel are available at Troutdale Airport. The airport has two primary fuel
storage areas. The main storage facility is located on the north side of the runway, east of Premier Aircraft
Engines FBO facility (two aboveground fuel tanks). A second fuel storage area is located between Gorge
Winds Aviation and Eagle Flight Center with a single underground tank. The airport’s fixed base operators
(FBO) provide fueling service with mobile trucks and fixed point fueling. Existing aviation fuel storage
facilities are listed in Table 1-9.

Table 1-9: Aviation Fuel Storage

Fuel Type Capacity Tank
AVGAS (100LL) 10,000 gallons North side of runway. Aboveground Tank.
Jet Fual (Jet A) 12,000 galions North side of runway. Aboveground Tank.
AVGAS (100LL) 12,000 galions South side of runway @ Eagle. Underground Tank.
Fuel Trucks Varies Mobile Fueling for AVGAS and Jet Fuel.
AIRPORT LIGHTING

The airport lighting at Troutdale Airport accommodates day-night operations in visual flight rules (VFR) and
instrument flight rules (IFR) conditions. The airfield is equipped with a rotating beacon mounted on the air
traffic control tower, lighted wind socks, and lighted pilot guidance signs. Most aircraft parking, fueling, and
hangar areas on the airport have overhead flood lighting.

The runway and parallel taxiways are equipped with medium intensity edge lighting (MIRL/MITL). The
runway-taxiway lighting system is radio-activated on the common traffic advisory frequency (CTAF ) when the
control tower is closed. Both ends of Runway 7/25 have threshold lighting, visual approach slope indicators
(VASI) and runway end identifier lights (REIL). The airfield lights generally appear to be in good condition.
Table 1-10 summarizes existing airport lighting at Troutdale Airport.

Table 1-10: Airport Lighting

Component Type Condition
Runway Lighting Medium Intensity Runway Edge Lighting (MIRL) Good
. e Medium Intensity Taxiway Edge Lighting (MITL) on Good
Taxiway Lighting Taxiways A and B.
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Table 1-11: Navigational Aids and Related Items

Type Facilities

None on sile.
Nearest Locations:

Electronic Navigationatl Aids Portland VOR/DME (8 nm NW) 111.8 MHz

PDX — Runway 28L ILS (2 nm W) 110.5 MHz

POX ~ Runway 28R ILS (2 nm W) 111.3 MHz

Battie Ground VORTAC (14.4 nm NW) 116.6 MHz

Laker NDB (2.6 nm W } 332 LHz

NDB or GPS-B. Minimum Descent Altitude (MDA) 1,020' MSL {816 AGL).
Visibility requirements: 1-2 % miles (Aircraft Categories A-D)
Weather Observation Automated Surface Observation Surface {135,625 MHz)

Air Traffic Control Tower 120.9 MHz

Ground Control 121.8 MHz

Common Traffic Advisory Frequency (CTAF}120.9 MHz)
Portland Approach/Departure Control 118.1/124.35 MHz

instrument Approaches

Communication

INSTRUMENT APPROACH ISSUES’

The Airport is presently served with a NDB or GPS-A approach procedure ( see Figure 1-6) with relatively
high minimums (1021-1% for approach category B aircraft, a classification that encompasses most general
aviation aircraft including some business jets and that used in the balance of this report). Because the course
alignment to the Runway 7 threshold exceeds 15°, the procedure is a circling approach. The procedure is based
on a NDB that is colocated with the outer marker (Laker LOM) serving the Category I ILS approach to
Runway 28R at Portland International Airport.

The Airport is located approximately eight nautical miles from Portland International Airport, within its
designated Class C airspace, and their extended runway centerlines intersect. This, coupled with the shared
use of the Laker LOM, serves to restrict the instrument flight rule capacity of the Troutdale Airport.
Appropriate altitude separation is provided between aircraft directed by FAA air traffic control to use this
LOM; however, although aircraft are handled on a first-come, first-serve basis at each airport, those destined
for Portland International Airport are assigned a higher priority. Accordingly, aircraft are cleared for the
instrument approach procedure to the Troutdale Airport when there is a sufficient gap in the arrival stream to
Portland International Airport. As traffic levels increase at each airport, the potential for higher periods of
delay to Troutdale Airport arrivals can be expected. This outcome is independent of the availability of new or

® This instrument approach analysis was prepared by QED Aviation Consultants, specialists in this kind of analysis.
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additional approach procedures at the Airport, as
the interaction is the result of the proximity and
runway alignments at each facility.

Pilots operating at Troutdale Airport have requested
a new instrument approach that can yield lower
operating minimums. This capability would make
the Airport more attractive to corporate aircraft that
require a higher level of Airport reliability for use.

In the past, instrument approach procedures were
dependent on the use of ground-based terminal
navigational aids. Their location could affect the
resultant approach course and minimums, as in the
case of utilizing an off-amport VOR. The
availability of satellite-based technology through
the use of global positioning system (GPS) has
enabled the design of approaches that enhance the
potential for straight-in procedures. The accuracy
of the GPS signal also permits for a more narrow
area of evaluation for possible obstacles that affect
the determination of the achievable approach
minimums.

GPS signals, when augmented, can provide a
precision approach capability. The wide area
augmentation system (WAAS) is expected to be
approved for full operational capability by the FAA
in the year 2006. Local area augmentation systems
(LAAS) for public use may be available sooner and
could be employed to develop precision approach
procedures to all runways at airports in proximity to
each other. The establishment of a LAAS at
Portland International Airport could generate such

Ter iner musignes stiiiode,
whinhwyer Is higher, 3nd

B IRpRESEN 18 AN 9 {46 1) PORTLAND, OREG
asos 135,462 o ’% TROUTDALE
PORTLAND Appeencn ity 1530 éij - NDB or GPS-A
STROUTBALE Tawse CTAF 1209 i‘\mmz o 382 1A

i B 2 ~ 4 1A o KI1D Apt, Eiov 3’
TRADAR required. ~RATILE GROUND \:

f Lot towenicnt lans : Procend ,/‘5 {3‘} 146.6 R18 I
§ direct o 876 VOR a1 40807 S e | nme

- wE

gruciite the VOR-A spproash
¥ Pertlnndd Intd Adepart.

| iSiar rontralied Ughting.

e

o 4 R
WAV e sarr ¥ °
f A BUCKT

945 % )
cassa 057 ¢
ey i 5
fiok ] freahl e
CABBA puckt Lom 1
L0V Fosye 190w %§
; T T 1100/
! 110817 WL g
; 1.4 2.8 k4 apr, 39°

85 5.4 33 Ca
musseD aspRoACH: Clirbing LEFT turn to 400D inbound via BTG VORR-115
to BTG VOR.

CIRCLETOL ANEY

23]
Xk

MUAHE
% 10405 w015

a0 10600215102
Ciiss 1088 502575-3
o 1300124153
St speed ke L 38 L PG 1108 1136 148 1 140
NN A RTINS

- ——
CHANDGES: Mintwatins, B Ie Chir SANDERSENG, L., DORE. 1YY, AL FIGHIS AERERVER.

Figure 1-6: Troutdale NDB Approach Chart

(out of date sample — not to be used for navigation purposes)

results for Troutdale Airport; however, this system is not to the best of the writer's knowledge programmed at
the facility. Without WAAS, GPS can be used to establish nonprecision approaches. The FAA is in the
process of updating existing instrument approaches nationwide to GPS in order to provide aircraft operators

with a higher level of flight accuracy and to minimize the federal investment in the maintenance of ground-
based terminal navigational aids. These new approach procedures use the RNAV (area navigation) acronym
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and minimums are described as GLS, LNAV/VNAV, LNAV and circling. GLS (global navigation satellite
system landing system) denotes a precision approach. LNAV/VNAYV (lateral and vertical navigation) is
another form of a precision approach but designed to less stringent requirements. LNAV (lateral navigation) is
used to 1dentify a nonprecision approach.

RNAYV approaches with GLS, LNAV/VNAV and LNAV minimums can be established at the Troutdale
Airport that can yield lower approach minimums than presently available. A cursory review of an RNAV 7
with LNAV minimums can yield 796-1Y% for approach category B aircraft provided that the missed approach
point is positioned 1 nautical mile west of the Runway 7 threshold and an immediate turn to the north (left) to
the Battleground VOR is implemented. This placement and missed approach procedure is necessary to
minimize the impact of Broughton Bluff. The controlling obstacle in the final approach segment is a tank
located at 45°32'13"N and 122°31'17"W at an elevation of 405’ MSL with an accuracy code of 1D. Use of a
step down fix, a nonstandard application of the instrument approach procedure design guidance, could yield
lower minimums, but this is beyond the scope of this assignment. An RNAV 25 approach with LNAV
minimums would require the maximum offset alignment of 15° to the north to minimize the impact of the Bluff
on approach minimums. However, the resulting minimums could be expected to be 885-1% for approach
category B aircraft because the Bluff cannot be totally eliminated from consideration in the procedure design.

Due to the high level of accuracy and the relatively more narrow obstacle clearance surface requirements
associated with the use of GLS minimums, precision approaches to Runway 7 or Runway 25 can yield the
lowest minimums that can be authorized for such a procedure (200-%2 if equipped witha MALSR and 200-%
without the benefit of the MALSR), It is recommended that these be pursued.

Although these RNAV procedures with LNAV or GLS minimums provide improved course guidance to either
runway end at Troutdale Airport, their use is very dependent on the arrival stream to Portland International
Airport. The airspace interaction requires more detailed review, as does the RNAV procedure potential
evaluations indicated above.

The FAA has also established facility standards at airports to complement achievable approach minimums.
Therefore, there is a need to balance the approach procedure capability with the improvements required to meet
the associated approach minimums. The application of present value, life-cycle benefit/cost analyses can be
useful in making decisions in this regard.

There exists the potential to achieve lower approach minimums to either or both runway ends at Troutdale
Airport. The level of approach capability may be influenced by the ability of the Airport to meet associated
design standards and these should be considered as part of the on-going master planning effort. Airspace
interaction with Portland International Airport will limit capacity gains and coordination with the FAA Air
Traffic Division needs to be initiated early in the procedure design process.
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SURFACE ACCESS AND VEHICLE PARKING

Vehicle access to Troutdale Airport is provided from U.S. Interstate 84 (I-84) and NE Marine Drive. The
north and east sections of the airport perimeter is served by NW Graham Road. The west and southwestern
sections of the airport perimeter are served by NW Sundial Road and NE Marine Drive. These roadways
provide two-way access to the airport’s primary development areas. The southeast section of the airport
perimeter is served by North Frontage Road (for 1-84), which is a one-way (west) roadway that connects NE
Marine Drive and Graham Road.

Vehicle access from the airport to -84 is limited to the west interchange that extends from NE Marine Drive
(for west-bound traftic). The I-84 South Frontage Road is one-way (east) that connects to NE Marine Drive
{under the freeway) and is used for cast-bound traffic. The existing surface access in th:e vicinity of the airport
1s depicted in Figare 1-7.

UTILITIES

Local utility providers include Telequest (telephone), Northwest Natural Gas (natural gas), Portland General
Electric (electricity), and the City of Troutdale {water and sewer). The airport is located within the
Multmomah Drainage District No. 1. The airport has extensive storm water drainage system and the Port
maintains a Storm Water Pollution Control Plan for the airport. The landside areas of the airport are served
with fire hydrants for fire protection. The existing airport utilities are depicted in Figure 1-8a through 1-8d
(Port Utility Maps). The airport has an electrical building located near the runway that houses controls for
airfield lighting and the airport beacon.

FENCING

The airport has a combination of wire and chain link fencing around the airfield. The airport fencing was fully
upgraded during 2002, with 6-foot height chain link, topped with barbed wire, and new electronically
controlled vehicle access gates.
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SECURITY

In the aftermath of the terrorist acts of September 11, 2001, airport security has become a more focused issue
for general aviation airports. Since Troutdale Airport does not have scheduled air service, it is not required to
implement the same security procedures that are used at airports such as at Portland International Airport.
However the need to provide increased security at smaller airports such as Troutdale Airport has been
identified as a national priority.

The Transportation Security Administration (TSA) is currently considering security requirements for general
aviation airports. These increased security needs are in part responsible for the new fencing project described
above, which has been accomplished during the period of this master plan update. Specifically, a new 6 high
fence with barbed wire at the top has been installed around the entire airfield and aircraft operations areas. In
addition, meetings have been held between the Port of Portland and the City of Troutdale Police Department,
to develop a memorandum of understanding to cooperatively address security issues at the airport,

Copies of recent documents discussing security at general aviation airports is attached in Appendix A4.
Concepts being considered for improved general aviation airport security include:
0 Improve perimeter security of awrport operations areas;

0 Provide additional law enforcement or security presence on airport;
Establish a relationship with local law enforcement departments;

Voluntary or mandatory credential checking on airport;

0o o o

Use of biometric devices to verify and validate ID;

O Allow airport operators access to law enforcement “watch lists;”
O Increase security awareness training for pilots and FBO’s;

Q  Develop an “airport watch program;”

@ Cooperate with the AOPA's 1-800-GA-SECURE program;

0 Post security information at prominent locations;

0O Improve lighting of critical areas of the airport;

Q Improve aircraft ignition and door locks;

O

Require aircraft to be stored in locked hangars or by other monitored security systems;
@ Perform criminal record background checks on airport employees and tenants; and

G Prepare an airport security plan.
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Troutdale Airport is a primary base for Oregon's Civil Air Patrol (CAP). Following the September 11, 2001
terrorist acts, when virtually all general aviation flying was prohibited, the CAP aircraft were in service and
flying between Oregon and California to provide transport of emergency supplies. The existence of CAP at
Troutdale Airport should be considered a very positive element in the development of an improved security
organization for the airport.

AOPA, the State of Oregon, and others, have begun development of a concept of using organizations of local
pilots as a form of "neighborhood watch” for general aviation airports. Such an organization would providea
mechanism whereby local pilots "keep an eye out” for suspicious behavior or activities at the airport. This
approach has been developed in many of Oregon's communities as the concept of "community policing".
Local pilots can provide a first line of defense in detecting suspicious activity at local airports, The
"community of pilots” has strong interest in maintaining general aviation as a viable and safe transportation
mode, and are an essential part of any ongoing efforts to maintain a safe and secure aviation system.

The Oregon Pilots Association has recently formed the "Troutdale Chapter." As of May, 2002, the group had
37 members, and has a goal to achieve 100 members by December 2002. This group of well organized and
dedicated pilots at the airport can be a good source for ensuring local pilot involvement in meeting the security
goals of the airport.

Following the terrorist attacks of September 11, 2001, all general aviation flight was grounded for an extended
period of time. The concern was that smaller general aviation aircraft might be used for terrorist attacks.
When the airspace did finally open for general aviation traffic, it was initially only available for IFR flights.

Eventually VER flights were permitted, although the extended restrictions point out the importance of
maintaining good IFR capabilities at Troutdale Airport. Troutdale Tower in the next few years will be gaining
STARS radar capability, out to a radius of 10 miles. This will create an added factor to the ability to maintain
security at Troutdale Airport by being able to specifically identify and track aircraft within this radar range.

Within the context of aviation safety and security, and the need for redundancy of facilities, Troutdale Airport
in some ways may provide a backup to Portland International Airport. However, detailed consideration of this
issue is beyond the scope of this master plan update.

MAINTENANCE

The Port of Portland has two staff at the airport full time to handle the maintenance of the airfield along with
the buildings which the Port owns and operates. The peak maintenance period is during the summer due to
the addition of grass mowing. The existing buildings owned by the Port are generally old and are a major
demand of time and effort for the staff. A copy of a memorandum dated February 26, 2002 summarizing
maintenance issues at the airport is attached as Appendix A-6 to this report.
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LAND USE PLANNING AND ZONING

Located within the City of Troutdale, Troutdale Airport is closely bordered by the Cities of Fairview and Wood
Village, as well as the Columbia River Gorge National Scenic Area; all within Multnomah County. Figure 1-9
on the next page shows land use zoning for the lands surrounding the airport. Surrounding land uses bordering
the airport to the north, west and southwest are all light to heavy industrial uses. Directly to the east across the
Sandy River lies the Columbia River Gorge National Scenic Area: a large tract of federally managed land.
Another small area just north of the airport, on the Columbia River, is also designated open space. To the
south of the airport is a commercial area, largely serving 1-84, which runs between the commercial uses and the
airport 1tselt.

With respect to residentially zoned areas in the immediate vicinity of the airport, most are significantly
buffered from the airport and its neighboring industrial uses by I-84, running in an east-west direction. The
closest residential area is approximately 1,525 feet from the southeastern comer of the airport, on the south side
of I- 84, and is zoned Low Density Residential. The closest residential area under approach or departure paths
is located approximately 5,200 feet beyond the west end of the runway, in the Blue Lake area.

Impacts and compatibility issues resulting from surrounding land uses can be largely divided into two
categories: noise-related issues and flight safety concerns, Since land immediately neighboring the airport is
zoned for industrial and commercial uses, with some pockets of open space and agricultural holdings, the
compatibility issues surrounding Troutdale Airport relate primarily to flight safety concerns, such as tall
structures under approach or departure paths, birds and other wildlife near the runways, and activity generating
visibility and/or radio interference.

Airport Overlay Zones are a key tool for cities seeking to mitigate compatibility issues between airports and
their surrounding uses. The Cities of Fairview and Troutdale have included Airport Overlay Zoning language
in their respective zoning codes; however neither of these cities has a map showing the location of the Airport
Overlay Zone. The City of Wood Village does not have an Airport Overlay Zone. This report recommends
that these cities update their zoning codes with mapped overlay zones that clearty show where Airport Overlay
restrictions are in effect to match those of the Airspace Drawing in Chapter 8 of this report.
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Figure 1-9: Land Use Map
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INVENTORY OF PILOTS, USERS, & COMMUNITY INTERESTS

During the inventory phase of work, extensive outreach has been made to the pilots, users, and general public
to gain input as to jssues, needs, or concerns about Troutdale Airport. Pilots, users, and the public were
queried during a publicly advertised “Community Open House” session held at the airport on February 28,
2002 from 6 to 8 pm. In addition, a questionnaire was distributed to pilots using Troutdale Airport to gain
information as to specific needs, comments, suggestions, and evaluation of the existing facilities and future
needs. In addition, a presentation was made to local pilots at an Oregon Pilot Association (OPA — Troutdale
Chapter) meeting on April 15, 2002 at 7pm, and their inventory of comments solicited. The inventory of
pilots resulted in the following general comments and recommendations:

O New Run-up Area: “A new run-up area is badly needed at the west end of the north taxiway.
Also, the run-up pad area on the north side of the west end of the runway needs to be enlarged to
provide more run-up space for aircraft.”

O Instrument Approach: “There is a very great need for a precision instrument approach or a non-
precision instrument approach with at least 600 foot minimums.”

Q  Aircraft Wash Rack: “A wash area is needed for aircraft.” [completed 2003]
0 South Taxiway Improvement: “Re-do south taxiway to have proper separations from runway.”
o Control Tower: “Provide a new control tower on south side of airport.”

O Public Restroom & Trashcan: “A public restroom and garbage facilities are needed to be made
available to all pilots.”

A copy of minutes of the Community Open House and OPA meetings, along with copies of returned
questionnaires are attached in Appendices A-7 and A-8.

INVENTORY OF PUBLIC AGENCIES:

On February 28, 2002, a Joint Planning Conference was held at the Troutdale Airport to request that public
agencies having an interest in the master planning process initiate input at this time or identify issues they wish
to be involved with. Telephone calls followed by written invitations to the meeting were sent to the following
public agencies [a * by the name means they were in attendance at the meeting]:

O  FAA Airports District Office;

@  FAA Control Tower*;

a NRCS/USDA/Soil Water Conservation District;
0 US Fish & Wildlife Agency;
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US Environmental Protection Agency;
Forest Service/Columbia River Gorga NSA;
Mt. Hood National Forest;

Oregon Dept. of Aviation*;

Qregon DOT;

Oregon DEQ;

Oregon Dept. of Fish & Wildlife;

Oregon LCDC;

Oregon State Historic Preservation Office;
Oregon Division of State Lands;

City of Troutdale*;

Multnomah County Planning;

Mt. Hood Community College;*

Metro;

Multnomah Dramage District 10/Sandy Drainage District®;
City of Fairview; and,

Port of Portland*.

During the two hour meeting the following items arose as key issues to be considered during the master
planning process:

o

Evergreen Airport Closing: With Evergreen Airport closing, its 170 aircraft will have to relocate.
This may be a great opportunity for Troutdale Airport to develop an increased base of user aircraft
and pilots.

O PDX Security Issues: Some felt that with security needs at PDX becoming greater, it may lead to
corporate aircraft leaving PDX in favor of a more accessible airport like Troutdale.

Q City of Troutdale: The City of Troutdale is responsible for zoning and development issues and
roads on the perimeter of the airport. The City has no current specific concerns that need to be
addressed.

0O Drainage Issues: The entire airport area is a "managed flood plain” and the Sandy Drainage
District wishes to remain involved with the masterplanning of the airport.

Q  Wetlands Attract Wildlife: Tower staff notes that the many wetlands on the airport attract wildlife,
which has resulted in some bird strikes at the airport. The Drainage District has found beaver and
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nutria moving up into the area as well and creating dams.

0 Forest Service Tanker Aircrafi: The Forest Service tanker aircraft are an important user of the
airport. Final design of taxiway setbacks should be established which provide adequate clearance
for their large firefighting aircraft.

0 New Tower Equipment: By May of 2003, the tower will have new radar and radio equipment.
Radar services will cover an approximate 10 mile radius around Troutdale Airport.

0 Community College Facility: Mt. Hood Community College is planning to use some of the federal
property at the NW corner of the airport for classes and pilot training, civil engineering, and
general science. Thus the college will be interested in maintaining adequate parking and vehicular
access for all of the facilities.

0 Science & Technology Park: A strong effort is being made to develop the old Reynolds
Aluminum site as a new science and technology park. This project has much support and would
be a compatible land use with the airport that would likely result in uses for the airport similar to
how Intel Corporation uses Hillsboro Airport.

0 Troutdale as a Reliever Airport: Port staff are aware that Troutdale is an important reliever airport
for both Portland International Airport and Hillsboro Airport. There are days when both Portland
International and Hillsboro are fogged in and Troutdale serves as the only local option for smaller
commercial aircraft such as Ameriflight, Horizon, Hillsboro Airport business aircraft, and other
aireraft users,

@ Security Plans for Troutdale Airport: The Port of Portland is developing a security plan for
Troutdale Airport which will include an "airport watch” component along with an
intergovernmental agreement with the City of Troutdale. As part of the security upgrade, the Port
will soon be installing a new six foot chainlink fence with barbed wire top that will surround the
aircraft-active areas of the airport.

Q  Aircraft Wash Location: The Port is preparing to install an aircraft wash area and has some
funding available to do this. As this Master Plan is being completed, this project is under
construction.

O Forest Service Tanker Site: The Forest Service uses its site at the airport as a "re-load base” since
the aircraft are normally based at Redmond or Moses Lake. They only come to Troutdale when
needed for firefighting in this region. Occasionally the base is also used for helicopter or other
fixed wing aircraft that are used for observing fires. The Forest Service looks forward to
improving the taxiway separation and may be able to assist in funding.

A full copy of the meeting minutes from the Joint Planning Conference are provided in Appendix A-4 of the
master plan.
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AIRPORT ACTIVITY

Awviation activity at Troutdale Airport has fluctuated since the last airport master plan was completed in 1990.
At first activity increased substantially, reaching a peak in 1996, and then declining through to the most recent
data of 2001. The 1990 master plan predicted a steady increase in based aircraft and operations, which is not
reflected in current levels of activity. However, most other general aviation airports in the Portland-
Vancouver metropolitan area did have steady increases in based aircraft and operations during this period (see
Chapter 2). Based on the overall regional trends, the decreases in Troutdale Airport would appear to be
related to specific local conditions rather than regional demand factors.

Figure 1-10 summarizes recent historical airport activity. The solid line indicates total aircraft operations (one
landing and one takeoff equals two operations) as listed in TAF records (year 2001 uses air traffic control
tower data as TAF data is not yet available for that year). The dashed line indicates instrument operations only.

Trend lines for the data, using a 3" degree polynomial are also shown, The spreadsheet containing this data
with a listing of the sources is provided in Appendix A-9. The traffic data indicates that airport operations
experienced the most recent peak about 1996 (120,000 operations), but has declined steadily to current levels
of around 75,000 operations per year. It is interesting to note that during the same period, the number of based
aircraft has remained relatively steady. This suggests that the type and amount of flight activity on the airport
changed during this period, though the causes of the changes remains unknown at this time.
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CHAPTER THREE

Aviation Activity Forecasts

Introduction

The purpose of this chapter is to update forecasts of aviation activity for Troutdale Airport. Awviation
activity includes based aircraft, aircraft operations (takeoffs and landings) and other related items such as
peaking characteristics. Forecasts are developed for short-, intermediate- and long-term periods within
the twenty-year planning period of the master plan. The forecasts will be translated into gross facility
needs, which will be addressed through facility developments during the planning period.

Airport activity forecasting for a 20-year master plan is a difficult task, since it involves an attempt to
predict the future for activities that are by their nature very dependent on a great number of other forces
and factors. With the advent of computers that can process large amounts of data and attempt to find
patterns, a new field called "non-linear dynamics" has emerged. It has been moderately successful in
predicting weather patterns up to a week in advance, however, attempts to apply it to predicting the stock
market, or long-term economy of the United States, have so far failed. Given the kind of extreme events
that can occur — such as the terrorism acts September 11%, 2001 ~ it is safe to say that it is unlikely any
forecasting model can ever be created that would be truly retiable. Thus, there probably never will be a
methodology that can with good assurance, reliably predict with certainty, the future activity levels at
Troutdale Airport.

Another area of difficulty in performing aviation forecasting is the problem of the accuracy of the data.
Based aircraft can be determined by physically going around the airport and opening every hangar and
counting the airplanes. However, some aircraft may be out on trips, and some may only be on the airport
for maintenance. Counting based aircraft is thus even a job that requires some sleuthing and

October 2004 3-1 Aron Faegre & Associates
Century West Engineering



aat P
i

Troutdale Airport
Airport Master Plan Update ’ Aviation Forecasts

interpretation. Unfortunately, most airports probably only receive a detailed, accurate based aircraft count
at the time of a master plan update, so the FAA's records for the years in between may have great
inaccuracies. Fortunately, Troutdale Airport has a control tower, so that actual records of airport
operations during the hours of 6am to 10pm are relatively much more accurate (most GA airports do not
have a tower). Airport operations outside of those hours are estimated by the FAA and added to the
numbers for the FAA TAF records’.

Given that our predictions must exist with perhaps even large levels of uncertainty, what are we to do?
Why do we even do forecasting? There are several answers to this dilemma. First and foremost, airport
master plans are "living documents.”" They are intended to provide the best information available at a
given moment in time, but are not expected to be 100% accurate in their predictions. It is recognized that
they will undoubtedly not "hit the mark” precisely, but it is hoped they will be close. If initial conditions
change sufficiently, then an updated airport master plan will be needed!

Second, a forecast can attempt to review other predictions concerning the major, significant forces
commonly known to act on an airport, and then compare that data and evaluate their reliability. This data
is available at the local, state, and federal levels. Thus, local predictions of population trends, or expected
economic changes for the airport service area are evaluated over the 20-year period. Likewise, both the
State of Oregon and the FAA's predictions concerning aviation activity or trends for certain classes of
aviation technology are considered.

Following this review or local, state, and federal data, it is common to then consider several different
scenarios that could result at the airport. In particular it is useful to examine predicted outcomes that
predict minimal growth levels, along with outcomes that predict higher growth levels. This allows for a
kind of "sensitivity analysis” whereby the differences in outcome — over the 20-year period ~ can be
examined. A low growth model might predict a total of say 200 based aircraft at the airport at the end of
the 20-year period, whereas a higher growth model might predict 250 based aircraft. This allows the
master plan to then evaluate the question of whether this difference would be significant. As long as
sufficient property is available on the airport, a difference of 50 planes (in this example) might not be
very significant. On the other hand, if the addition of 50 airplanes were determined to trigger the need
under FAA's safety guidelines for the construction of a second taxiway, then this might represent a
significant action.

By looking at a modest range of airport growth options, it should be possible to determine the probability
of the need for such fundamental improvements as new taxiways, runway extensions, and general airport
property needs. And it is precisely this kind of sensitivity analysis that will follow the forecast analysis,

' Even this FAA data can be puzzling. For example, the Troutdale Tower data for 1997 shows more operations than
does the TAF data which includes operations occurring when the tower is closed. (See Appendix A-9). Thus,
measurement of operations at an airport should not be considered an "exact science.”
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in the facilities analysis chapter and the facilities alternatives chapter. Then, with the master plan serving
as a "living plan," the actual events that unfold at an airport and in its surrounding community can be
examined within the context of the alternatives considered in the master plan. The master plan then
serves as a guide to help the community determine which changes to the airport might best help it to serve
the community.

Forces and Factors influencing Aviation Activity

When we look at the numbers of based aircraft and the numbers of aircraft operations at Troutdale Airport
during the last twenty to twenty-five years (see Figures 1-10 and 1-11), we see that swings of as much as
50% have occurred in a matter of only a couple of years. The factors that contribute to changes in
aviation activity at most general aviation airports range from long-term changes in population, to the
desirability of particular services at an airport, to trends within the aviation industry, to changes in the
needs of local business and industry in the community.

Some activities at an airport, or within the airport’s service area, such as hangar development trends,
airport closures, and the availability of services often directly effect growth on a short-term basis. Yet,
short-term change can lead to long-term change. Once aircraft are based at an airport (especially when
financial investment is made at an airport by the aircraft owners) the airport may retain this growth on a
long-term basis. Broad industry trends in areas such as student pilot starts in flight training, aircraft
utilization levels, or aircraft manufacturing levels may be expected to have some effect on local airport
activities. However, at many airports, broader industry trends may be offset by unique conditions such as
a highly successful FBO, flight school, or maintenance shop, which can significantly effect local activity.

Weather can also be an important factor at an airport, and probably is one for Troutdale. As was
discussed in Chapter 1, on the positive side the gorge winds probably provide more VFR weather than is
available at other Portland area public airports. However, in a year when there are less gorge winds, or
when ice storms are particularly bad in Troutdale, weather may be a factor that could cause pilots to leave
the airport.

In forecasting the activities at Troutdale Airport over the next twenty years, we must look at this diversity
of forces — from national to local, from short term to long term — and attempt to determine which will be
most significant in Troutdale’s future, In the following sections of this chapter, within the context of
these various forces, a twenty-year forecast will be presented.

Aviation Industry Trends

The general aviation industry has enjoyed a sustained recovery from the mid-1990s through 2000,
which followed a downturn that had existed prior to that time back to the early 1980s. The effects of
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this positive market trend are visible at many general aviation airports in the form of increased
activity, development of new facilities, and increased private investment in hangars and aviation-
related businesses. However, activity in many segments of the industry declined in 2001 and 2002
due a deteriorating economy and the negative effects of the September 11" attacks.

The Federal Aviation Administration (FAA) recently revised the assumptions used to support its long-
term aviation forecasts in an attempt to reflect the significance of recent events. The following
assessment of the general aviation industry is provided in the recently updated long term forecasts2:

“The turnaround in the general aviation industry that began with the passage of the
General Aviation Revitalization Act of 1994 appears to have slowed considerably in
2001. While the slowdown in U.S. economic activity can be partially blamed for the
slowing of demand for general aviation products and services, the events of
September 11" and their aftermath are expected to have the greatest and longest
impact on the general aviation industry....General aviation activity counts at FAA air
traffic facilities were down significantly during most of 2001. Operations at
combined FAA and contract towers were down 5.7 percent, with itinerant operations
down 6.2 percent and local operations down 5.0 percent from 2000 activity.”

It 1s not known to what extent the long-term prospects for industry growth will be affected by current
conditions. However, the current level of uncertainty makes long-term forecasts particularly vulnerable
to sudden, unexpected and dramatic shifts in activity. Since these external factors cannot be predicted, it
appears reasonable to assume that the underlying strength of the general aviation industry gained over the
last several years provides the infrastructure needed to support modest growth over an extended period.

It is important to remember that the primary challenges facing the national air transportation system prior
to the recent crisis focused largely on system-wide capacity deficiencies and increasing flight delays for
the national commercial air transport system. Although these factors may have been temporarily
mitigated by the recent declines in commercial aviation activity, they will eventually again become key
1ssues in civil aviation. The current growth in business related general aviation, particularly in the areas
of fractional ownership of business aircraft and increased charter activity responds effectively to a variety
of user needs. To the extent that general aviation can offer an attractive, competitive transportation
option, airports like Troutdale, that are able to accommodate this activity will benefit.

Based on the more detailed discussion of factors presented in the following pages, it appears to be
reasonable for the purposes of developing master plan forecasts, to assume that on the whole, and at
Troutdale Airport in particular, general aviation will experience modest-to-moderate growth during the
current twenty year planning period. It also seems reasonable to expect periodic short-term swings in
activity if the industry is forced to respond to external events.

? FAA Long-Range Aerospace Forecasts, Fiscal Years 2015, 2020 and 2025 (June 2001).
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FAA Activity Data

Table 3-1 summarizes the growth in the general aviation fleet, by aircraft type, that occurred between
1994 and 2001, During this period, the overall fleet increased by 25 percent, which represents an annual
average growth rate of 3.2%. Some aircraft types, such as business jets, helicopters, and experimental
aircraft increased at annual average rates of 7 to 9% during that seven-year period. Others, such as the
piston single engine (which is the work-horse of the GA fleet) increased at only 2.2% annual average
growth rate for the seven-year period. While the demand factors for each aircraft type differ, the overall
growth trend appears to reflect a revitalized industry with some particularly strong segments. Given that
the northwest region is home to Van's Aircraft, Lance Air, and Kit Fox — three of the most popular
manufacturer's of homebuilt aircraft — that growth segment may have more impact on airports in the

northwest region.

Table 3-1: Summary of Active General Aviation and Air Taxi Aircraft {1994-2001)

| o | 2|
Aircraft Type 1994 2001 Est. Dt:gg::ise Decrease Average
Aircraft) {Porceniage) {Percent.)
Piston Single Engine 127,351 148,000 +20,649 +16.2 % +2.2%
Piston Muiti Engine 14,801 21,000 +6,198 +41.9% +5.1%
Turboprop 4,092 5,750 +1,658 +40.5 % +5.0 %
Turbo Jet 3,914 7.150 +3,238 +82.7 % +9.0%
Rotorcraft Piston 1,627 2,700 +1,073 +85.9 % +7.5%
Rotorcraft Turbine 3,101 4,450 +1,349 +43.5% +5.3%
Experimental 12,144 20400 +8,256 +87.9 % +7.7 %
Other 5,906 8,700 +794 +13.4 % +1.8 %
Total 172,935 216,150 43,215 +25.0 % +3.2%

Source: FAA General Aviation and Air Taxi Activity Surveys. Year 2001 data estimated by FAA.

General Aviation Manufacturers Association (GAMA)

The General Aviation Manufacturers Association (GAMA) Industry Review and Market Outlook for
2002 provides an assessment of industry activity in 2001, Despite the adverse effects of events following
September 11th, the industry still managed to provide some positive signs of market strength, particularly
in the area of business aviation. Included among the reports findings:

Aron Faegre & Associales
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o For a sixth year in a row, the general aviation industry set an all-time record for billings in
2001.

e Total shipments for airplanes produced worldwide slipped 4.5 percent, from 3,140 units to

2,999 units in 2001.

Total shipments of business jets increased 3.6 percent between 2000 and 2001.

Total turboprop shipments increased 1.4 percent in 2001,

Total piston shipments were down in 2001, falling 8.9 percent.

Total shipments of single-engine pistons fell 11.7 percent in 2001.

Total shipments of multi-engine pistons increased 42.7 percent in 2001.

Student pilot starts were down 3.3 percent in 2001.°

A Cessna Aircraft Company survey found that 40 percent of the people who are buying

Cessna’s piston-engine airplanes are new pilots. New Piper is reporting similar statistics.

The total number of corporate operators in the United States increased by 5 percent in 2001.

o The number of individuals and companies in the United States that own a fractional share of
an airplane increased by 22.3 percent in 2001.

o The number of airplanes in fractional programs grew 19.3 percent in 2001.

o GAMA members companies reported that approximately 17 percent of their total turbine
deliveries in 2001 went to fractional programs.

e Charter activity increased by 26 percent in 2001.

® & % © ® @ &

&

The GAMA report highlights the strength of the business aviation segment, as reflected by increases in
deliveries of new multi-engine piston, turboprop and business jet aircraft, combined with increases in
fractional aircraft ownership, corporate operators, and charter activity. Although concerns about the
current economic recession continue, there is optimism that student pilot starts and deliveries of single-
engine piston aircraft will rebound in the near future to strengthen that segment of general aviation.
Despite the slight downturn in aircraft deliveries last year, it is encouraging to note that 2000 and 2001
were the two highest single-year delivery totals for U.S. manufactured aircraft since 1983. According to
GAMA data, the average age of the U.S. general aviation fleet is 27 years, although the average age of 4-
seat single engine aircraft is 32 years,

It is also interesting to note that sales of new turbine aircraft are now approaching and may soon be
exceeding the record sales of the early 1980s. Although it is difficult to draw specific conclusions from
national industry data, the events highlighted in the GAMA report suggest that airports, such as
Troutdale, that are able to accommodate a broad range of business aviation users may benefit most from
the current industry trends,

* AOPA has challenged this statistic in an April 16, 2002 release, and suggests that there is underreporting due to a
switch in the FAA’s electronic-based reporting system and a large number of “orphan” records. Based on AOPA’s
data there has been marginal increases rather than a decrease.
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FAA Long Term Activity Forecasts

As noted above, the FAA recently revised its long-term aviation forecasts to reflect the recent downturns
experienced in the industry. The current FAA Terminal Area Forecasts (TAF) (2001-2015) have not been
revised, but include a disclaimer regarding the effects of “September 11 and the economic downturn.” A
summary of the FAA’s growth assumptions used in developing their long-range aviation forecast (2001-
2013) is provided in Table 3-2. Appendix C-1 contains FAA's Executive Summary of the 2001 TAF
forecasts.

Table 3-2: FAA Long Range Forecast Growth Assumptions®

Forecast
Activity Component Annual Average Growth Rate
{2001.2013)
Active GA Aircraft Fleet +0.3% per year
Turbine Aircraft (FW & Rotor) +1.8% per year
Business Jat +3.5% per year
Piston (FW & Rotor) +0.2% per year*

-2.2% in 2002; +0.4% in 2003; then

Hours Flown (all aircraft) +1.5% through 2013

Hours Flown {turbine aircraft,

including rotor) *2.2 F’e“’e“’
Hours Flown {piston aircraft;
including rotor) #0.7 parcent
Hours Flown (business jet) +4.1 percent

. -2.6% in 2002; +7.1% in 2003; then
Tower Operations +1.7% through 2013
Instrument Operations at FAA and -4.2% in 2002; +4.6% in 2003; then
Contract Towers +2.0% through 2013
Active General Aviation Pilots +0.8%

ot -4,5% in 2002; -1.2% in 2003; then +1.0%
Student Pilo through 2013

¥ FAA forecasts pision fleet to increase by an annual average rate of 0.4% after 2004, following
anticipated declining numbers in the 2002-2004 time pericd.

» AOPA has contradicted FAA’s student pilot numbers citing a 13 percent undercount of student pilot
cerfificates in 2000 and 2001. AOPA claims that this error significantly reduces forecast levels of
activity. (See Foolnote 2).

The FAA’s current long-term forecasts project a very conservative increase of 9,110 aircraft in the U.S.
general aviation fleet between 2002 and 2013, which is only about one-fifth of the growth experienced

* FAA Long Term Aviation Forecasts, updated 2002.
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during the last seven years. It would indicate an annual average growth of only 0.37%. Forty percent of
the forecast increase in the fleet consists of new business jets, while other aircraft types will increase
modestly, except for multi-engine piston aircraft, which are expected to decline slightly.

According to FAA data, the number of active pilots declined during fourteen of the last nineteen years
and is currently about 20 percent below 1981 levels. However, on a positive note, the number of active
pilots increased during two of the last three years ending in 2000, Contrary to the FAA’s current
declining projection for student pilots, AOPA projects a 16 percent increase in the number of student
pilots over the next five years based on their extensive review of data.

The FAA 2001-2015 Terminal Area Forecasts (TAF) projects that total airport operations within the
Northwest Mountain Region will increase 17.5 percent by 2015, which is an annual average increase of
approximately 1.08 percent.

The FAA’s long-term forecasts for hours flown, tower operations and instrument operations reflect
modest annual average growth rates ranging from about 1.5 to 2.0 percent over the next ten years.
Certain segments of activity, such as hours flown for turbine aircraft, (particularly business jets) are
expected to increase at rates between 2 and 4 percent per year.

Local/Regional Trends

Greater Portland Regional Area

As noted in Chapter Two, the number of based aircraft located at airports within the Greater Portland
Region has increased at an annual average rate of 1.9 percent, over the last fourteen years. This growth
represents a recovery from an extended decline that lasted through most of the 1980s. According to
available data, the number of aircraft currently based at airports in the Greater Portland Region appears to
represent an all-time high, and is certainly well above the most recent peaks, which were recorded in the
late 1970s.

In addition to the natural increase in the number of based aircraft within the region, available data
suggests that movement of aircraft between airports is relatively common. Factors such as airport
closures or changes in the availability or price of fuel, FBO or maintenance services, flight training and
hangar space within the region appear to be leading contributors to this migration. As noted in Table 2-2,
in Chapter Two, several airports within the local region have experienced above-average increases in
based aircraft totals in recent years.
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Troutdale Airport

The number of based aircraft at Troutdale Airport has increased from approximately 150 (in 1988 when
the master plan was last updated) to 193 (current count). Although the aircraft totals fluctuated during
this fourteen-year period, the overall net increase from 1988 to 2002 was 28.7 percent, which represents
an annual average growth rate of approximately 1.82 percent. According to data contained in the Oregon
Aviation System Plan5 and FAA Terminal Area Forecast6, based aircraft totals at Troutdale fluctuated
between 154 and 177 during the 1990s (see Figure 1-11, Chapter One). It appears that the airport has
experienced a modest surge in based aircraft numbers over the last several years, probably related to the
availability of T-hangars created during the 1995-1999 period, with the resultant 193 aircraft now found.
It is likely that the growth has been gradual since 1990, but that the FAA records did not reflect accurate
counts. The current trend appears to reflect natural growth related to the health of airport-based
businesses and the overall ability of the airport to accommodate the needs of aircraft owners. Recent
discussions with the companies managing the T-hangars — to determine the number of aircraft at the
airport — found there were no vacancies.

A review of historic aircraft operations data for Troutdale Airport dating back to 1976 reveals a series of
wide ranging fluctuations. According to available data, Troutdale routinely accommodated between
125,000 and 175,000 operations per year during the 1970s. Aircraft operations at Troutdale dropped by
more than 50 percent between 1981 and 1982. Following the sharp decline, operations fluctuated
between 38,000 and 67,000 through most of the 1980s. Aircraft operations during the 1990s continued to
fluctuate. Just as a sharp decline occurred at Troutdale in the early 1980s, a sharp increase (+73%) in
operations occurred between 1980 and 1990. During the early 1990s, operations consistently increased
from about 92,000 to the most recent peak of 116,775 in 1996. Following the peak in 1996, aircraft
operations once again have fluctuated along a downward trend. However, it appears that airport activity
is currently experiencing some positive growth as the number of based aircraft has increased. The most
recent complete operations records are from 2001. Flight activity data from 2001 reflects the negative
impacts associated with September 11th, which included an extended period of flight restrictions. As a
result, 2001 data is not considered representative of current activity levels. Aircraft operations for 2002
are expected to return to the approximate levels experienced in 2000, based on the relaxation of
emergency measures implemented in the fall of 2001. Table 3-3 summarizes Troutdale Airport’s activity
totals since 1976.

During the period from 1976 through 2001, the average number of aircraft operations per based aircraft
has also shifted widely. Airports with higher operations levels/ratios often have substantial amounts of
flight training, which contributes to higher aircraft utilization. In other cases, higher levels of itinerant

* Oregon Continuous Aviation System Plan, Volume I: Inventory and Forecasts {AirTech, 1997}.
¢ Federal Aviation Administration - Terminal Area Forecast Summary (Fiscal Years 2001-2015).
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traffic associated with business or commercial activity such as air cargo operators, often push activity
ratios higher. The average number of operations per based aircraft at Troutdale was 452 between 1976
and 2001. Over the period between 1988 and 2001, the average ratio increased to 520 operations per
based aircraft.

Table 3-3: Summary of Troutdale Airport Activity Levels

Ratio of
Year Annual Operations Based Alrcraft Operations to
Based Aircraft
1976 178,637 230 177
1879 124,502 282 442
1880 111,034 250 444
1881 107,325 266 404
1882 55,378 280 198
1983 58,498 280° 209"
1984 67,751 161 421
1985 56,431 161 351
1986 46,809 280" 168*
1987 43,323 280 155
1988 39,918 150 143
1989 53,083 150 354
1990 91,762 155 592
1891 95,459 154 620
1692 100,035 154 650
1693 111,046 154 721
1994 107,533 154 698
1995 101488 176 577
1896 116,775 176" 664
1997 94,915 177 536"
1988 82,724 177 467"
1899 75,025 7™ 424*
2000 76,973 177 435"
2001 68,927 17r 395"
2002 68,927*** (est.) 193 357 (est.)
Average 85,376 189 453

Notes:

* Hodges & Shutt 1990 Master Plan reports only 149 based aircraft in 1983 and 154

based aircraft in 1986, and would indicate that the 1987 TAF data is probably too high

as well. .

** Number of based aircraft is likely understated, based on fact that new T-hangars
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were constructed and rented, but no changes in based aircraft were recorded by FAA,
*** Number is tower record and thus does not include flights between 10pm and 8am,

**** The FAA predicts a general decrease of 2.6% in operations at all airports for 2002
{see Table 3-2 above). Through June 2002 the Troutdale tower reports operations are
down 2.0% year to date, however it is anticipated that flights during September will
exceed those of the prior year and compensate for this reduction. it is noted that
Hilisboro Airport is down 19.5% in operations year to date 2002 and PDX is up 8.8% in
GA operations year to date 2002,

Period 1§76-2002 v
Range of Annual Operations (High-Low) 178,637 - 36,919
Range of Based Aircraft (High-Low) 282-150
Range of Average Activity Ratios (High-Low) 777-143

Source: FAA TAF (based aircraft and operations), Air Traffic Control Tower Records {operations 2001),
Hodges & Shutt (based aircraft 1988), and Aron Faegre & Associates (based aircraft 2002).

Current Activity

Current estimates of based aircraft and aircraft operations are presented in Table 3-4.

Table 3-4: Troutdale Airport Current Activity

( Annual Aircraft Operations I Oi;?éi;;m ,}fé 2
Local (T&G) 43,130 36,965
itinerant 31,835 31,962
Total Operations 74,965 68,927
Total instrument Operations 1,199 1,484
Based Aig‘z:raft |
Single Engine 135
Single Engine (High Performance) 42
Muiti Engine 14
Business Jet 1
Helicopter 1
Total Based Aircraft 193

Source: FAA TAF and Air Traffic Control Tower Records (operations);
Aron Faegre & Associates {based aircraft).
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Existing Forecasts of Aviation Activity

A review of other available aviation forecasts was conducted to compare various projections against
actual activity. These forecasts are described below.

1990 Portland-Troutdale Airport Master Plan

The 1990 Portland-Troutdale Airport Master Plan projected an increase in based aircraft from 150 to 180
(20 percent) over the 20-year planning period. This forecast translates into an annual average growth rate
of 0.87 percent (1989 base year through 2010).

The 1990 master plan projected aircraft operations to increase from 61,000 to 77,000 (+26.2%) by 2010.
This forecast translates into an annual average growth rate of 1.17 percent.

Actual growth in based aircraft at the airport since the last master plan was completed has outpaced the
forecasts by a considerable margin. The current number of based aircraft (193) at Troutdale even exceeds
the 2010 forecast by 13 aircraft. If the current trend continues, Troutdale would have approximately 223
based aircraft by 2010, exceeding the previously-forecast number by 43 aircraft or 24 percent. It is
evident that the 1990 master plan forecasts of based aircraft has become obsolete and does not provide a
reasonable basis for developing future projections.

The master plan forecasts of aircraft operations for 2000 and 2005 are reasonably close to current traffic
levels, although the forecasts did not anticipate the rising traffic levels experienced in the early and mid
1990s (peaking at 116,775 operations) and the sharp decline that followed. Based on recent activity, the
forecast for 2010 (77,000 operations) could be exceeded at any time and does not appear to reflect the
airport’s current growth potential.

1997/2000 Oregon Aviation System Plan

The most recent Oregon Aviation System Plan, 1997 (OASP) forecasts of based aircraft at Troutdale were
developed using 1994 base year data. The OASP forecasts were made to 2014 and the 2000 Oregon
Aviation Plan (OAP) extended these forecasts to 2018, without any changes in forecast assumptions.
Using a 1994 base year estimate of 169 based aircraft for Troutdale, the OASP/OAP forecast the number
of based aircraft to increase to 211 by 2014 and 222 by 2018. The OASP/OAP forecasts (1994-2018)
represent an increase in based aircraft of 31 percent, which translates into an annual average growth rate
of 1.13 percent. These forecasts are useful as a general reference to establish baseline long-term growth
rates, however since they have not been revised in eight years, they are not considered current enough for
use in developing updated projections.
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The OASP/OAP forecasts of aircraft operations at Troutdale projected an increase from 107,461 in 1994
to 184,019 in 2018 (+71.2% over 24 years). This forecast translates into an annual average growth rate of
2.29 percent. As noted above, the QASP/OAP forecasts have not been updated to reflect recent
conditions and therefore are not useful for projecting future activity m the master plan.

FAA Terminal Area Forecast Summary (TAF) Fiscal Years 2001-2015

The current FAA Terminal Area Forecast (TAF) for Troutdale uses a base year of 2000 (FAA estimate:
177 based aircraft). The TAF forecasts were prepared prior to September 11, and are subject to revision.
However, FAA has provided no date for revision of the TAF. The TAF projects the number of based
aircraft to increase from 177 to 227 by 2015. This forecast represents an overall increase of 28 percent,
which translates into an annual average growth rate of 1.67 percent. Although the base year data used in
the TAF is about 5 percent below actual levels, the growth rate is relatively close to Troutdale’s most
recent 14-year historic trend.

The TAF forecasts of aircraft operations at Troutdale project an increase from 76,975 in 2000 to 84,412 in
2015 (+9.7%). This forecast translates into an annual average growth rate of 0.62 percent. As noted
earlier, the FAA 2001-2015 Terminal Area Forecasts (TAF) projects total airport operations within the
Northwest Mountain Region to increase by 17.5 percent by 2015, which is an annual average increase of
approximately 1.08 percent.

Updated Aviation Forecasts

Updated forecasts of aviation activity for Troutdale Airport were prepared to reflect local conditions,
recent trends and long-term expectations within the general aviation industry. A variety of factors
specific to the greater Portland area and Troutdale Airport suggest that future growth prospects will be
reasonably strong during the current twenty-year planning period. As noted earlier, it appears that
historic changes in activity at Troutdale Airport do not consistently follow changes in the region’s
economy. Although some decline in airport activity would be expected during an extended economic
recession, the historic fluctuations of airport activity during periods of local economic growth suggest that
other factors have a more direct effect on airport activity. In light of the continued forecast growth within
the greater Portland area, the assumptions used in developing updated aviation forecasts for Troutdale
largely reflect airport-specific factors or conditions within the general aviation industry.

Three scenarios were developed to provide a forecast envelope with a broad range of growth potential.
Forecasts of based aircraft and operations were generated for each of the scenarios. The based aircraft
projections reflect historic trends at the airport, FAA forecasts and other local factors that may affect
demand levels. Aircraft utilization ratios (average operations per based aircraft) were then applied to each
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based aircraft projection to estimate future aircraft operations. A review of historic aircraft utilization
conducted for the period between 1976 and 2001 provided an indication of the airport’s historical range of
aircraft utilization.

Based Aircraft

The forecasts of based aircraft were updated following a review of industry trends, documented activity
and other available forecasts. As noted earlier, Troutdale Airport has experienced moderate growth in
based aircraft (annual average rate of 1.82%) since the last master plan was completed in 1990. The
annual average growth was nearly double the 1990 master plan forecast rate and slightly higher than the
FAA’s forecast rates (annual average rate of 1.67%) for the airport through 2015. Troutdale’s growth in
based aircraft has been slightly lower, but comparable to the overall growth of other airports (1.9% annual
average growth, when combined) within the Greater Portland Area during the same period. As noted
previously, the projected growth of population and employment within the local region is expected to
average between 1.5 to 1.7 percent annually. While correlations between airport activity and regional
economic data may be limited, strength within the economy should help to fuel the region’s overall
transportation needs.

Several other factors in the local region have the potential of directly affecting activity at Troutdale
Airport. Prime among these are the potential closure of Evergreen Airport and forced reduction of based
aircraft at Pearson Airpark. Troutdale Airport could be successful in attracting a portion of these
potentially displaced aircraft early in the current planning period. Another potentially significant factor is
re-development the former Reynolds Aluminum industrial site adjacent to the airport. Currently, there is
plan being formulated to develop the Oregon Science and Technology Park (OSTP) on the site. Although
the plans are in the conceptual stage, the 725-acre site has been identified as uniquely prime location to
develop a large-scale high technology science and industrial park that could attract a large number of
companies with a labor force that could reach 10,000. The site’s location immediately adjacent to the
north and west sides of Troutdale Airport creates some unique opportunities to develop business aviation
facilities that are tailored to serve tenants and visitors to the OSTP.

Based on these factors, three based aircraft projections were developed to reflect the airport’s growth
potential through the current twenty-year planning period (2002-2022). These forecasts provide a
baseline and upper-range projection, with an intermediate projection that represents a reasonable
preferred forecast. Updated forecasts of aircraft operations were also developed for each of the
projections and are presented later in this chapter.

Baseline Forecast: The baseline forecast utilizes the growth rate for Troutdale Airport reflected in the
current FAA Terminal Area Forecast (2001-2015), which is a 1.67 percent annual average rate. This rate
will be applied to the 2002 total of based aircraft and projected forward to 2022. This growth rate is
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slightly lower than Troutdale’s current (14-year) trend, but provides what might be called a reasonable
baseline projection over the twenty-year planning period. It is based on the FAA's long-term knowledge
of airports of this size and location, from a national perspective.

Historic Trend: The actual history of growth at the airport provides another basis for a model to predict
the future. We have chosen the past 14 years as a period because it provides the most accurate data
available. The data on based aircraft for the intervening years is known to be unreliable (see the footnotes
to Table 3-2). The airport’s 14-year growth rate for based aircraft (1.82 percent, annual average rate)
provides a reasonable basis for projecting future activity that is directly related to documented
performance over an extended period. This projection reflects sustained, moderate growth that is slightly
higher than previous master plan or FAA forecasts. It appears that growth in based aircraft at Troutdale
over the last three years has been running at nearly twice the airport’s 14-year average. While this recent
trend is expected to moderate back toward the established historic rates for the airport, it does suggest that
the airport is capable of generating stronger growth when events are favorable. As noted in Chapter Two,
Troutdale Airport is well positioned to be competitive in serving the general aviation users in the Greater
Portland area.

Dynamic Growth: In addition to a continuation of the established historic growth trend for the airport,
there are two significant factors that may contribute to additional activity at Troutdale Airport. The first
is the potential closure of Evergreen Airport and the forced reduction of the number of based aircraft at
Pearson Airpark. Evergreen currently accommodates approximately 165 aircraft, which would be
displaced if the airport closed. The City of Vancouver, through an agreement with the National Park
Service, will cap the number of based aircraft at Pearson at 175. The current number of based aircraft is
approximately 198, which will require the relocation of at least 23 aircraft. It is assumed that the majority
of these aircraft would relocate to one of the more than 20 airports within the local area, including
Troutdale Airport. Although it is difficult to determine precisely how many of the Evergreen/Pearson
aircraft may ultimately relocate to Troutdale, a 15 to 20 percent one-time relocation factor provides an
aggressive target based on the airport’s competitive potential.

The second significant factor that may stimulate activity at Troutdale Airport is the potential development
of Oregon Science and Technology Park (OSTP), which could serve a wide range of companies of all
sizes. Troutdale Airport has the potential of accommodating increased business and corporate aviation
activity. While some of this activity would likely be represented through an increase in itinerant activity,
some increase in locally based aircraft could be expected.

A Dynamic Growth forecast assumes a slightly higher annual average growth rate of 2.0 percent (in lieu
of 1.82%) and a one-time Evergreen/Pearson aircraft relocation factor of 17.5 percent (33 aircraft) in the
1995 projection. Overall, this results in an annual average growth rate of 2.77 percent over the twenty-
year planning period (including the one-time Evergreen/Pearson relocation factor). The dynamic
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projection assumes that Troutdale will be successful in attracting more business aviation traffic in
addition to producing slightly higher growth of existing general aviation activities such as flight training
and charter services.

Factors which could implement this more dynamic growth than forecast by the FAA or historic data,
include for example the Small Aircraft Transportation System (SATS) program currently being studied as
a new use of GA aircraft to help in serving as a public transportation mode for smaller communities
around Oregon (see Appendix C-2). Should the SATS vision become real over the next 10 years,
Troutdale Airport could become an important element for access to the Portland area. Likewise, the fact
that three of the major kit built aireraft manufacturer's are located in the region could resultf in greater than
expected growth in based aircraft or airport activity at Troutdale from this category. Finally, Mt. Hood
Community College has begun their flight training program utilizing Eagle Flight Center at Troutdale
Airport, and should this program prove successful, it could lead to greater than expected airport
operations growth for Troutdale Airport.

Summary — Based Aircraft Forecasts

The three projections of based aircraft described above provide a reasonable range of activity that may be
sustained over a twenty year forecast period. Table 3-5 summarizes the three based aircraft projections.
The baseline and historic trend projections provide reasonable mid-range forecasts, while the dynamic
projection reflects a more aggressive, but still moderate forecast. Because the historic projection reflects
recent documented activity for Troutdale Airport, it is recommended for use as the preferred forecast of
based aircraft.

Table 2-2, presented in Chapter Two, illustrates that several Portland region airports over the last
fourteen years have experienced annual average growth in based aircraft that far exceed typical
expectations. These include Scappoose (9.5% per year); Aurora (4% per year); and McMinnville (5.6%
per year). The success of other airports in the local area suggests that the 2.77% level of potential
dynamic growth projected for Troutdale is well within a possible range.

Due to the relative uncertainty associated with long-term forecasts, it is recommended that the dynamic
projection be used only to define the airport’s long-term landside development reserves, but not its
immediate facility needs. It is recommended that the Historic Trend Forecast be used for the facility
needs of the twenty-year plan. The kinds of facilities that would require additional development reserves
under the Dynamic Growth forecast will be considered in the facility requirements analysis of the next
chapter.
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Table 3-5: Troutdale Based Aircrafi Forecasts

Annual
Average
Forecast Growth | BaseYear | g4, 2010 2015 2022
Rat (2002)
e
{20 Years)

Baseling Projection 1.67% 193 203 220 238 269

Dynamic Projection 2.76% 193 238’ 263 290 333

1. Totalincludes one-time Evergreen/Pearson sircraft relocation {assumed to be 33 aircraft).

Aircraft Fleet Mix

The 1990 Portland-Troutdale Airport Master Plan provided a breakdown of existing and forecast fleet mix
for the airport. The airport’s actual fleet mix in 1990 and 2002, and the previously-forecast fleet mix for
2010, is presented in Table 3-6. The number and percentage of single-engine aircraft has increased since
the 1990 master plan was completed. In addition, both the number and percentages of twin-engine
aircraft, business jets, and helicopters declined. It is difficult to determine precisely what conditions have
contributed to this change in fleet mix. However, most of the new hangar construction that has occurred
at the airport in recent years has been targeted toward single engine aircraft.

The departure of one former operator, Sports Air Travel, which maintained several multi-engine aircraft
for its small package freight operation, may have contributed to the overall decline in the number twin-
engine aircraft at the airport. Tn addition, there were twin-engine aircraft being restored at the airport
during that time, which may have contributed to the higher multi-engine aircraft counts.
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Table 3-6: Historical/Actual Aircraft Fleet Mix

1990 Master Plan Data/Forecasts

Based Aircraft 1989 Percentage F orecagt Parcentage
{2010)
Single-Engine 118 79% 135 75%
Twin-Engine 24 16% 32 18%
Business Jet 8 4% 9 5%
Helicopter 2 1% 4 2%
Total 150 100% 180 100%

1. 1990 Portland-Troutdale Airport Master Plan. Note: Port staff suggests that the 1989 numbers for ﬁuszness j€£5 and ﬁe]icopxers may be

correct, and are more likely listed in reverse, i.e. they believe now that more likely there were 6 helicopters and 2 business jets.

The updated forecasts of based aircraft fleet mix are presented in Table 3-7. Based on the airport’s shift
toward single-engine aircraft in recent years, the projections developed in the 1990 master plan appear to
overestimate the potential for a large-scale shift toward more complex locally based aircraft. However,

based on the national trends in aircraft manufacturing and the airport’s potential for attracting increased

business aviation activity, such as would be associated with development of the OSTP and capacity issues

at PDX, it does appear reasonable to assume moderate shift toward more complex aircraft. For this
reason, the forecast of based aircraft fleet mix assumes a gradual increase in the percentage of twin-
engine aircraft (including turboprops), business jets and helicopters during the current planning period.
Single-engine aircraft will continue to represent the largest segment of based aircraft, but the overall
percentage is projected to decline slightly.

Based Alrcraft

Single-Engine

Twin-Engine

Business Jet

Helicopter

Total

Cotober 2004

Table 3-7: Forecast Aircraft Fleet Mix (Preferred Forecast)

Forecast
2005 2010 2015 2022
188 (92%) 201 (80%) 215 (88%]) 238 (86%)
14 (7%) 17 {7%) 22 (9%) 29 (10%)
1(<1%) 3 (2%) 5 (2%) 7 {3%)
1 (<1%) 2 {1%) 2 (1%) 3 (1%)
204 223 244 277

3-18
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A factor that could affect both the based aircraft fleet mix percentages at Troutdale Airport is the potential
relocation of displaced aircraft from Evergreen/Pearson described in the dynamic forecast projection,
Most of these aircraft are single-engine and their potential relocation could initially increase the
percentage of single-engine aircraft at Troutdale Airport. Thus Table 3-7 assumes that during the next
three years the fleet mix will likely remain constant, and that only in the following years will the mix
change toward more complex aircraft.

Aircraft Operations

Forecasts of aircraft operations were developed for each of the three based aircraft projections (See Table
3-8 and Figure 3-1). As noted in the based aircraft forecasts, the three projections were developed based
on different growth assumptions. For based aircraft forecasts, the growth assumptions are reflected in
different average annual growth rates. The forecasts of aircraft operations add a varying aircraft
utilization factor to the based aircraft projections to approximate relative increases in overall airport
activity.

Table 3-8: Summary of Aircraft Operations Forecasts

Existing Forecast
Average
. Annual
2002 2005 2010 2015 2022 Growth Rate
{2002-2022)
Baseline Forecast ‘
{(Activity Ratio: 300 operations per based aircraft)
Based Aircraft 193 203 218 237 269 1.67%
Annual
Operations 68,827 est. 60,600 65,700 71,100 80,700 0.79%
Histordc Trand Forecast - {Preferred Forecast)
{Activity Ratio:- 357 operations per based aircraft)
Based Alrcraft 193 204 223 244 arn 1.82%
Annual o
Operations 68,927 est. 72,828 79,611 87,108 98,889 1.82%
Dynamic Forecast
{Activity Ratio: 450 operations per based aircraft)
Based Aircraft 193 238 263 290 333 2.78%
Annual o
Operations 68,927 est. | 107,100 118,350 130,500 149,850 3.40%
October 2004 3-19 Aron Faegre & Associates
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Peaking Activity

A summary of current and projected aircraft peaking is provided in Table 3-9. A review of air traffic
control records and discussions with air traffic controller familiar with Troutdale operations was the
primary source for identifying peaking characteristics. The current activity peaking at Troutdale is
comparable to other airports its size. The peak month (usually August or July) typically accounts for
between 11.5 and 12 percent of annual totals. The recorded peak day total for Troutdale in 2001 was 380
operations (on August 9th) and the peak hour operations were 75 (during the 8-9am period)7. A review
of historic data indicates that peak day activity typically represents approximately 4.5 to 4.7 percent of
peak month traffic. Peak hour activity represents approximately 20 percent of the peak day traffic. There
is no indication that the current peaking characteristics will change significantly in the near future.
Therefore, current peaking percentages were applied directly to forecast activity to estimate peak activity
levels through the planning period.

Table 3-9: Airport Peaking Factors

Actual Forecast

E oz o) 2005 2010 2015 2022
Annual Operations 68,927 72,732 T 70506 87,108 08,830
Pk Mont G 8,064 8,510 9,313 10,192 11,563
Poak Doy (Tl 380 401 439 480 545
Desian Day {Paa 260 275 300 329 373
Busy e%?gn(ggf’ of 286 302 330 362 410
Peak Hour ég)’ 1% 75 79 86 95 107

Overview of Airport Activity Segments

A review of historic air traffic data for Troutdale identifies three primary segments of activity: general
aviation, commercial/air taxi, and military/government. Historically general aviation activity has
accounted for 90 to 95 percent of the airport’s total operations. Activity records for commercial and air
taxi range from 1 to 5 percent, although significant changes from year to year may indicate some
inconsistencies in counting.

7 Telephone discussion between Troutdale Tower staff Rob Bruders and Aron Faegre on July 11, 2002.
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Military and government (USFS Tankers) activity has varied from 1.5 to 2 percent of total operations and
typically fluctuates between 1,000 and 2,000 annual operations. According to tower records, most of this
activity consists of military local operations. As noted in Figure 1-4, in Chapter One, Forest Service
tanker operations at Troutdale varying greatly depending on the fire season. Since 1995, the number of
tanker operations has ranged from less than ten to just over fifty per year. The tanker operations are
normally concentrated in the period from early June through late September. A summary of existing and
forecast airport activity is provided in Table 3-10, based on the Historic Trend Forecast projections.

Table 3-10: Forecast Summary {(using Historic Trend Forecast Projections)

Activity Actual Forecast

2002

2005 2010 2015 2022

Single Engine 177 188 201 215 238

Multi-Engine 14 14 17 22 29
Business Jet 1 1 3 5 7
Helicopter 1 1 2 2 3
Total 193 204 223 244 277

Local 41,356 43,094 46,166 45434 54,356

Itinerant 27,571 29,638 33,430 37,674 44,473
Total 68,927 72,732 79,596 87,108 98,830

General Aviation 65,481 69,095 75,616 82,752 93,888

Air Taxi/ Commaercial 1,446 1,637 1,980 2,355 2,941
Government 2,000 2,000 2,000 2,000 2,000
Total 68,927 72,732 79,596 87,108 98,830
Design Aircraft Operations

(Business Jet) 689 1,055 1,751 2,570 3,953
instrument Operations 1,484 1,604 1,824 2072 2471
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For the purposes of forecasting, the air traffic distribution is not expected to experience significant
change. General aviation activity is projected at 95 percent; the percentage of military/government
activity is shown as staying relatively constant at 2,000 operations per year. The percentage of
commercial/air taxi activity is projected to increase (to approximately 3.4 percent by 2022) reflecting an
increase in business aviation activity.

According to air traffic control tower data, local operations currently account for about 60 percent of total
operations, These operations occur in the local traffic pattern and airport environment and typically
involve flight training. Itinerant operations accounted for approximately 40 percent of annual operations
in 1999, 43% in 2000, and 46% in 2001. Based on recent increases in flight training at Troutdale it is
anticipated that 2002 will have approximately 40% of annual operations as itinerant operations. In future
years, due to an anticipated increase in the level of business-related activity at Troutdale, itinerant
operations are projected to increase from 40 percent to approximately 45 percent by 2022. Thus, local
operations are projected to gradually decline from 60 percent to approximately 55 percent by 2022.

The projected design aircraft for Troutdale Airport is expected to be a small or medium business jet.
Based on the forecast of locally based aircraft fleet mix and anticipated increase in transient business jet
activity, projections of annual operations by the design aircraft type were developed. This activity is
currently estimated to account for approximately 1 percent of annual operations and is projected to
increase to at least 4 percent by the end of the planning period.

Instrument operations at Troutdale have also fluctuated in the past; ranging from around 1,000 operations
to more than 5,000 operations per year. As noted in earlier discussions, the existing nondirectional
beacon instrument approach may constrain instrument operations at the airport. Instrument operations are
projected to increase from the 2001 level of 1,484 operations (2.15 percent) to approximately 2.5 percent
of annual operations by 2022. The development of a more efficient instrument approach could increase
this activity further. It is reasonable to expect that the advances in avionics, paired with the expected
improvements to ground equipment, should over time make IFR operations more accessible to Troutdale.

Summary

Troutdale Airport has shown many peaks and valleys for both based aircraft and their operations during
the past 25 years. When an airport has this kind of "yo-yoing” of data it is important to look at all of the
forces impacting the airport to try to determine a reasonable projection for the future.

The population base appears to be stable and showing a projected modest growth over the next twenty
years, based on Metro forecasts. The economic base of the four cities area has been hit by recent declines
in employment and has struggled with the closure of some high-tech facilities. However, as of July 18,
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2002 good news has been released that the high-tech facilities are expected to reopen in the next year.
Most importantly, local and regional interest in redeveloping the 725 acre Alcoa/Reynolds property
(adjacent to the airport) is very high. The local conditions thus appear to be strong for continued growth
of based aircraft and operations at the airport - both for recreational as well as business uses.

The airport itself has several FBO's with excellent training, maintenance, and associated facilities. The
hangars appear to be at virtually 100% occupancy. Thus, the airport businesses appear to be healthy,
indicating a good basis for growth.

The past fourteen years of activity at the airport show ~ on average — that the airport is capable of
sustained modest growth in based aircraft. Knowing that up to 188 aircraft based in Clark County to the
north will need new homes, some of which are likely to be attractable to Troutdale Airport, should
facilities be available to receive them. Finally, the FAA projections are for growth to continue at
Troutdale Airport with rates that are comparable to what has occurred during the past fourteen years.

Given these strong underlying conditions—yet moderating them with the current uncertainties in the
overall US economic strengths resulting in part from the actions of September 11th, 2001 — it is
recommended that the preferred forecast utilize the Historic Trend Forecast projects. This forecast of
aviation activity represents modest to moderate increases in aviation activity during the current twenty
year planning period. This forecast projects growth in based aircraft that is comparable to the most recent
14-year trend, though with the local economic development activities currently underway, there is some
expectation that these growth rates will be exceeded. Especially as local economic development efforts
are successful, it is expected that the fleet mix will increase more strongly in the business class aircraft
category. And with the growth of local business activity it is expected that itinerant operations serving
these businesses will also increase. For the business use to be substantial and strong, an improvement in
the instrument approach capabilities of the airport is assumed, and that there is increase in instrument
operations to accompany this capability.

October 2004 3-24 Aron Faegre & Associates
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CHAPTER FOUR

Airport Facility Requirements

INTRODUCTION

To plan for the future needs of Troutdale Airport, it is necessary to translate forecast aviation demand--
including type and volume--into specified types and quantities of facilities that can adequately serve the
identified demand. This chapter uses the results of the inventory and forecast analyses, as well as established
planming criteria, to determine the airside and landside facility requirements through the twenty-year planning
period. A review of airfield capacity is included to identify any potential capacity-related issues that may occur
over the next twenty years. Airside facilities include runways, taxiways, navigational aids and lighting
systems. Landside facilities include hangars, fixed base operator (FBO), specialized aviation service operators
(SASO), and terminal facilities, aircraft parking apron, air tanker loading areas, aircraft fueling, automobile
parking, utilities and surface access.

The objective of this effort is to identify the adequacy or inadequacy of existing airport facilities and outline
what new facilities may be needed to accommodate forecast demands. Having established facility
requirements, alternatives for providing these facilities will be evaluated in Chapter Five to determine the
most cost effective and efficient means for implementation.

OVERVIEW

For perspective in the planning process, a review of the old 1990 Portland-Troutdale Airport Master Plan
(Hodges & Shutt) will help us understand the key planning issues addressed twelve years ago. That plan found
that the principle need for a variety of facility improvements at Troutdale Airport, included:

o Long-term relocation of all airport facilities to the north side of the airport;

Ogtober 2004 4-1 Aron Faegre & Associates
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o Overlay runway pavement and reduce width, including new shoulder grading and meodifications to
marking and lighting;

Overlay north taxiway pavement;

Slurry seal exit taxiways and northside apron;

Construct additional exit taxiway;

Construct Air Guard helipad;

Construct northside taxilanes and T-hangars;

Widen exit taxiway fillets; and

Construct new midfield taxilane, with access road and fencing modifications.

O 0 ¢ 0 0o O ©

Actual facility improvements made since the last master plan have included:

5 T-Hangar buildings (61 hangar spaces) added to the north side of the airport;
No change to the runway width;

Reconstruct north taxiway and north apron;

Reconstruct and name Taxiway C;

New high speed exit taxiway A3 and standard exit taxiway B3;

New AWOS;

New fuel facility; and

c C U 0O 0 O O O

New security fencing for the entire airport.

Five new T-Hangars were constructed between 1990 and 2000 by the same company, and reflect considerable
private investment at the airport. Other tenant improvements have been made in recent years, including the
recent improvements to the Préemier Aircraft maintenance facilities on the north side of the runway.

A detailed Airport Layout Plan (ALP) drawing was prepared as part of the 1990 master plan, however no
approach or airspace drawings were created as part of that planning work. The only change to property
ownership since 1990 was the sale of an adjacent 12 acre parcel industrial property north of Sundial Road
owned by the Port of Portland to a private developer. Otherwise, there have been no changes to the airport
property line during the period since the 1990 master plan. A detailed review of the ALP finds that various of
the airfield facilities meet differing aircraft design groups as defined by the FAA. This lack of consistency is
probably due to the wide range of aircraft types using the airport -- especially the fire tanker aircraft. A review
of the facility dimensions depicted on the 1990 ALP was conducted to identify the design category most
consistent with the previous planning (see Table 4-1.).

The 1990 master plan reflects facility planning based on B-1l aircraft (i.e., those with approach speeds less than
121 knots and wingspans shorter than 79 feet). It was recognized that the United States Forest Service (USFS)
used tanker aircraft larger than B-II, however since the Forest Service operations were typically only 50
operations per year (much less than the FAA standard of 500 operations per year for defining the design
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aircraft), the larger Forest Service aircraft were not used as the design aircraft. The existing pavement strength
of 19,000 pounds single wheel was also recommended as the “future” pavement strength. All future airfield
facilities and airspace surfaces in the 1990 ALP were based on these assumptions.

Table 4-1: Existing Conditions Assessment of Corresponding Design Categories

ftem Airplane Design Group Notes
Runway Safety Area As depicted on ALP: Non Standard Length Beyond Rwy 25
B-l§ (NLT % mile visibility) or (meets B-ll standard < NLT 34 mile
B-1 & B-il (LT 3% mile visibility) visibility)
Runway Object Free Area As depicted on ALFP: Non Standard Length Beyond Rwy 25
B-1V (NLT % mile visibiity) {meets B-1l standard - NLT % mile
or B-1l (NLT % mile visibility) visibility)
Runway Obstacle Free Zone Large Aircraft (Per FAR Part 77} Nort Standard Clearance (Taxiway Bravo)
Taxiway Safety Area Alpha: ADG 1l Dimensions only (surface
Bravo: ADG 1 condition/gradient TBD). Limited by
frontage road on Alpha and APL on
Bravo,
Taxiway Object Free Area Alpha; ADG H Limited by distance to aircraft parking.
Bravo: ADG | '
Building Restriction Line As depicted on ALP: Four buildings located inside south BRL;
North: B-I} (NLT % mile visibility) | Two buildings located inside north BRL.
Qr C/D-U
South: Same
Alrcraft Parking Line As depicted on ALP:

North: B-ll (NLT % mile visibility} -
South: B {(NLT % mile visibility}
Runway Protection Zones As depicted on ALP:

Rwy 25: A&B Airgraft

Visual & NLT 1 mile visibility -
Rwy 7. C&D Aircraft

Visual & NLT 1 mile visibility
Runway-Parallel Taxiway Separation | Alpha: B-li

Bravo: B-1 (smail aircraft -

axciusively)
Runway Width B-IV {NLT or LT % mile visibility)

or C/D-IV or even C/D-Iii i
Taxiway Width ADG Il -

Notes: NLT and LT is *not lower than and Jower than” visibility minimums for the runway approach. Dimensions as depicted on 1990 Airport Layout

Plan (Hodges & Shutt) or as currently in place (existing facilities).

The National Oceanic and Atmospheric Administrations " Airport Obstruction Chart for Portland-Troutdale
Airport” OC649 (February 1985) was included in the report for depiction of airspace needs for Runway 7/25.

! AC 150/5300, Table 3-2, Footnote 2.
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The OC chart depicted airspace surfaces that were consistent with “larger than utility” runways with
nonprecision instrument approach capabilities for Runway 7 and visual approaches for Runway 25. A
supplemental nonprecision instrument approach surface was also depicted for Runway 25. The master plan
identified General Utility II runway standards, which was compatible with the variety of general aviation
atrcraft operating at the airport, the geometric configuration of the runway-taxiway system within the overall
airport site, and the overall capabilities of the airfield facilities.

The 2000 Oregon Aviation Plan (Dye/Century West) created a new system of categorizing Oregon’s public use
airports. Five airport categories were defined based on the primary functional roles of airports. The airport
categories range from commercial service airport such as PDX (Category 1) to small remote airports such as
Cascade Locks State (Category 5). Troutdale Airport is categorized as a Business or High Activity General
Aviation Airport (Category 2). Business or High Activity General Aviation airports are unique in that they
accommodate a significant amount of business aviation activity, including turbine aircraft. Other nearby
Category 2 airports include Hillsboro, Aurora, and Scappoose. Business/High Activity GA airports are an
important part of Oregon’s aviation system, primarily serving the needs of business and general aviation users
within a local area. The airports typically have airfield facilities, lighting, and navigational aids needed to
accommodate a wide range of business aircraft weighing 12,500 pounds and above.

Troutdale Airport (along with Hillsboro Airport) is identified by the FAA as a general aviation reliever to
PDX, which provides substantial airside and landside capacity benefits to PDX by enabling it to focus
primarily on commercial aviation facility needs. It is significant to note that the number of GA based aircraft at
PDX has declined over the past 20 years, while these reliever airports (and many other local airports) have
continuously grown in numbers of based aircraft.

FACTORS USED IN SELECTING APPROPRIATE AIRPORT DESIGN
STANDARDS

The selection of design standards for airfield facilities is based primarily upon the characteristics of the aircraft
that are expected to use the airport. From a physical planning perspective, the most critical characteristics are
the approach speed and wingspan of the selected design aircraft. Aircraft operating weight is also an important
planning criterion for airports. For general aviation airports, the FAA distinguishes between large and small
aircraft at a weight of 12,500 pounds. Aircraft weighing 12,500 pounds or less (maximurn certificated takeoff
weight) are categorized as “small aircraft.” Aircraft weighing more than 12,500 pounds are categorized as
“large aircraft.” As noted earlier, Troutdale routinely accommodates aircraft weighing more than 12,500
pounds (the Forest Service aircraft particularly), although the majority of aircraft based at the airport are small
airplanes. As an airport that accommodates a wide range of business aviation activity, it is appropriate to plan
airside facilities based on large airplane criteria.
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Federal Aviation Administration (FAA) Advisory Circular (AC) 150/5300-13 (Change 7, dated 10/01/02),
Airport Design, serves as the primary reference in planning airfield facilities. Federal Aviation Regulations
(FAR) Part 77, Objects Affecting Navigable Airspace, defines airport imaginary surfaces which are
established to protect the airspace immediately surrounding a runway.

FAA Advisory Circular 150/5300-13 groups aircraft into five categories based upon their approach speed.
Categories A and B include small propeller aircraft, business jet and turboprop aircraft, and some larger aircraft
with approach speeds of less than 121 knots. Categories C, D, and E consist of the remaining business jets,
turboprops and larger aircraft generally associated with commercial, firefighting and military use; these aircraft
have approach speeds of 121 knots or more. The advisory circular also establishes six aircraft design groups,
based on the physical size (wingspan) of the aircraft. The classifications range from Airplane Design Group
(ADGQG) 1, for aircraft with wingspans of less than 49 feet, to ADG VI for the largest commercial and military
aircraft. A summary of typical aircraft, including business and air tanker aircraft, and their respective design
categories is presented in Table 4-2.

Based on established FAA planning criteria, the design aircraft represents the most demanding aircraft type
with at least 500 itinerant operations per year. The airport reference code (ARC) reflects the combination of
aircraft approach speed and design group for the design aircraft. As noted in the previous chapter, the existing
design aircraft defined for Troutdale Airport is a small/medium business jet, which is included in Aircraft
Approach Category B and Airplane Design Group 11 (ARC: B-II).

Air Tanker Activity

As noted in the previous chapter, Troutdale Airport routinely accommodates large aircraft activity assoctated
with the U.S. Forest Service (USFS) Troutdale Tanker Base. According to data provided by the USFS, a wide
variety of aircraft, most of which are included in Airplane Design Groups III and IV, are operated by
government agencies and contractors during fire season”. It is recognized that the current and forecast volume
of air tanker flights does not meet the conventional FAA activity-based criteria for use as design aircraft (e.g.,a
minimum of 500 annual itinerant operations). However, the air tankers do represent the most physically
demanding aircraft using the airport on a regular basis, particularly for wingspan-derived clearances.

Maintaining the USFS fire response capabilities at the Troutdale Airport Tanker Base is a significant part of
the region’s fire response strategy, particularly for areas within the Mt. Hood National Forest. Originally,
many of the basic existing airfield facilities at Troutdale Airport (especially the runway and taxiway Alpha)
were constructed and maintained to accommodate larger military type aircraft’. Although wingtip clearances

‘A copy of the Forest Service list of fire tankers that should be expected to use Troutdale Airport, and the detailed
characteristics of those aircraft are provided in Appendix D-1: US Forest Service Fire Tanker Data.

3 A copy of the Civil Aeronautics Administration design standards for airports in the 1940's (as shown in Data Book
for Civil Engineers ~ Design, by Elwyn Seele, Wiley & Sons, 1945) are attached in dppendix D-2: CAA4 Design
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on taxiway Alpha no longer accommodate them, many of these same military aircraft are today in use as fire
tankers with the Forest Service, which supplements the Troutdale’s primary role as a general aviation airport.
Currently these fire tankers use taxiway Bravo to meet the wingtip clearance needs. Maintaining or improving
existing airport facilities which serve this diversity of aircraft type, may be critical in preserving current fire
response capabilities.

Based on the existing airfield configuration, the historic investment in USFS facilities at the airport, and the
regional significance of the fire response activity, it is reasonable for facility planning at Troutdale Airport to
continue to reflect the unique combination of facility needs. Addressing the corresponding costs associated
with maintaining the existing level of capabilities—beyond traditional FAA-based planning criteria--may
require a cooperative approach involving the Port, FAA, USFS, and perhaps other involved agencies.

Business Jet Activity

Another factor that should be considered in the evaluation of long-term facility needs is a trend within business
aviation toward larger and faster aircraft. As noted in the previous chapter, business jets are among the fastest
growing segments of general aviation manufacturing and the number of new business jets included in Airplane
Approach Category C is increasing at a significant rate. Examples of Approach Category C business jets are
mcluded in Table 4-2. Many general aviation airports with substantial business aviation activity are finding
that higher performance business jet operations are increasing as the aircraft fleet evolves. The physical
planning characteristics of Approach Category C&D aircraft are considerably more demanding than A&B for
any corresponding design group.

While the future design aircraft for Troutdale Airport is currently anticipated to be a B-II aircraft, it is
reasonable to expect that activity from Category C business aircraft may increase during the current twenty-
year planning period. It is difficult to predict to what degree the ongoing changes in the business aircraft fleet
may affect operations at Troutdale Airport. However, if the existing “large aircraft” clearances and dimensions
that exceed B-Il requirements are maintained, the airport will effectively create long-term development reserves
that will also meet many of the C-II standards, should that need occur in the future.

Recommended Design Standards to be Used

The design aircraft for Troutdale Airport, based on standard FAA planning criteria, is a small/medium business
jetincluded in Aircraft Design Group II and Approach Category B. Airport reference code B-1I (ARC B-Il) is
appropriate for Runway 7/25 based on conventional FAA planning criteria.

Standards circa 1940’s. Troutdale Airport was most likely designed as a Class I airport, which was intended to
accommodate DC-2, DC-3, DC-4, DC-6, and Lockheed Constellation size aircraft.
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Table 4-2: Typical Aircraft & Design Categories

Aircraft Design | Approach | Max Wheel Maximum Gross
Group Category Load psi | Takeoff Weight (lbs)
Cessna 182 A } 3,110
Bescheraft Bonanza A36 A i 3,860
Aerospatiale TBM 700 A i 8,579
Beechcraft Baron 58 B ! 5,600
Piper Aerostar 802P B I £,000
Cessna 402 B I 8,300
Cessna Citation CJ1 B { 10,800
Beech King Air B100 B ! 11,800
Cessna Citation | 8 ! 11,850
Piper Malibu A ] 4,300
Cessna Caravan 1 A i 8,000
Pilatus PC-12 A i 9,920
Beech King Air B200 B 1 12,500
Cessria Citation 1l B i 13,300
Beech King Air 350 B i 15,000
Cessna Citation Bravo B i 15,000
Cessna Citation Excel B il 20,000
Bornbardier Learjet 31A C } 17,000
GSrumman 5-2 Tracker * 8 i 102" 27,000*
Bombardier Learjet 45 C i 20,500
Gulfstream 100 C i 24,650
iBeechcraft Hawker 800XP C i 28,000
Cessna Citation Sovereign c il 30,250
Guifstream 200 C it 34,450
Cessna Citation X c il 36,100
Bombardier Challenger 300 C i 37,500
Bornbardier Challenger 600 C i 41,250
Gulfstream 300 C i 66,000
Douglas DC-4 * B il 78* 71,200°
Consolidated PB4Y-2 Privateer* 8 1] 93* 50,000"
Douglas DC-6* B i g2* 92,200
Douglas DC-7 * B e 111" 118,200"
l.ockheed SP-2H * C il g2* 67,500"
Lockheed P3A Orion * C ] 89" 105,500"
Lockheed P2V Neptune * C 1 109* §0,000"
Boeing KCY7 * Cc v 147+ 155,000
Lockheed L100-30 (€130 Hercules) * C v 70* 120,000*

Source: AC 150/5300-13, change 6; aircraft manufacturer data. * Aircrafl dimensional data and operating weights provided by USFS Fire &
Aviation Management office; aircraft as modified for fire service, see Appendix D-1. Note: as of October 2002 USFS is temporarily operating
all tanker aircraft at only 80% of gross weights shown, during a period of analysis to determine causes of several tanker aircraft accidents which

occurred during the 2002 surmmer,
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However, based on the existing configuration and/or dimensions of many airfield facilities at Troutdale
(runway width, taxiway width, etc.), it is evident that the airport is also able to accommodate aircraft of
significantly larger design group (wingspan). Because the Port has selectively maintained the “larger” facilities
required to accommodate air tanker activity, the airport 1s not burdened with expansive facilities that are
unused throughout most of the year. Based on the factors described above, it is recommended that this historic
approach be continued as long as the participating agencies relying on the “larger” facilities contribute to the
additional costs” associated with maintaining the facilities.

For planning purposes, where facilities currently exceed B-11 design standards, it is proposed that the existing
dimensions/clearances be maintained. By maintaining existing dimensions, clearances and development
setbacks whenever possible, the airport will preserve existing air tanker operations while also protecting for
potential expansion and/or a future upgrade in higher performance design aircraft.

The existing airfield conditions (dimensions) and the recommended FAA design standards (B-II) are presented
in Table 4-3 on the following page. Design standards for typical high performance business jets (C-1I), and air
tanker aircraft (B-III) are also presented for comparison. The airport’s current/potential ability to meet the
various design standards is summarized in Table 4-4 on the following page. As indicated in the table, there
are many existing runway-taxiway dimensions that would be unable to meet C-II or B-III standards without
major reconfiguration of the whole airport. The majority of B-1l dimensional standards that are not currently
met are related to the nonstandard separation between the runway and the south (Bravo) parallel taxiway.
Aside from the Bravo parallel taxiway separation, Troutdale Airport currently meets or exceeds B-II design
standards.

CONSIDERATION OF AIRSPACE AND INSTRUMENT APPROACH
CAPABILITIES

As noted earlier, the 1990 Airport Master Plan did not include an updated airspace plan. However, the
National Oceanic and Atmespheric Administrations "Airport Obstruction Chart for Portland-Troutdale
Airport" OC649 (February 1985) depicts airspace surfaces consistent with “larger than utility” runways with
nonprecision instrument approach capabilities. Based on the airport surrounding terrain, Troutdale is not
suited for a traditional precision instrument approach, such as an instrument landing system (ILS). However,
future "precision” instrument approaches such as the planned GLS’ will likely provide much improved
opportunities for Troutdale Airport. There are no design standards for these next generation instrument
approaches. Current indications are that these planned enhancements in instrument approach procedures will
be based on existing nonprecision instrument airspace planning criteria.

% The Forest Service may have funds available for minway and taxiway improvements that specifically benefit their
use. See Appendix A-4, Joint Planning Conference Project Meeting Minutes, Item 20.

> See Chapter 1, page 27 for discussion of the GLS under the Instrument Approach Issues section,
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Table 4-3: TTD Airport Design Standards Summary (in feet)

Aircraft Design Groups
. ADG I’ ¥ ADG I’
Design Standard Exusﬁﬁﬁng ABB Alrcraft c%i?ﬁgm&a ALB Alrcraft
Conditions {e.g. Citation I} (.. Gulfstresm 200) {8.9. DC-6 air tanker)
Runway Length? 5,399 3,530/5,280° 5,280/5,500° 5,280/5,500°
Runway Width 150 75 100 100
Runway Shoulder Width 10 10 10 20
Runway Safety Area Width 300 150 500 300
Runway Safety Area Length 800 (Rwy 7)
(Beyond Runway End) 400 (Rwy 25) 300 1,000 600
Obstacie-Free Zone 400 400 400 400
Object Free Area Width 800 500 800 800
Object Free Area Length 1,000 (Rwy 7) }
{Beyond Runway End) 400 {Rwy 25) 300 1,000 600
Primary Surface Width' 500 500 500 500
iPrimary Surface Length 200
{Beyond Runway End) 200 290 200
. 1 1,700 (Rwy 7) .
Runway Protection Zone Length 1,000 (Rwy 25) 1,000 1,700 1,000
Runway Protection Zone inner Width' 500 500 500 500
. s e 1,010 (Rwy 7} y

Runway Protection Zone Quter Width 700 (Rwy 25) 700 1,010 700
Runway Centerline to:

Parallel Taxiway Centerline 275/200 (A/B) 240 300 300

Ajrcraft Parking Area® 3417250 (N/S) 3055 365.5 400

Building Restriction Line® 400 {N/S) 376 393 393
Taxiway Width 50 a5 35 50
Taxiway Shoulder Width 10 10 10 20
Taxiway Safety Area Width 78 {est) 78 79 118
Taxiway Object Free Area Width 131/100 (AVB) 131 131 186
Taxiway Cernterline to 65.5/50 (A/B) 65.5 65.5 93
Fixed/Movable Object

Notes:

1. Larger than utility runways (Per FAR Part 77); ali other dimensions reflect visual or nonprecision runways with not lower than 3/4-statute mile
approach visibility minimums (per AC 150/5300-13, Change 7). RPZ dimensions based on visual and not lower than 1-mile approach visibility
minimurns.

2. Runway length required to gccommodate 100 percent of General Aviation Fleet 12,500 pounds or less / 75 percent of large airplenes of 60,000
pounds or less at 60 percent useful load. 81 degrees F, 5-foot change in runway centerline elevation, per FAA standands.

3. Runwaylength required W accommodate 75 and 100 percent of large airplanes of 60,000 pounds or less at 60 percent usefii toad. 81 degreesF, 5-
foot change in runway centerline elevation per FAA standards. (Note: USFS staff state that existing Trouidale runway length is in practice
acceptable for all of their tanker aircrafl ).

4. Minimum distance per AC 150/5300-13 required to protect runway ohject free arca, parafiel taxiway object free area and a 10-foot aircraft tail
height at the APL withoul penetrating the runway transitional surface.

5. Minimum distance per AC 150/5300-13 required to protect runway object free area, paraliel taxiway object free arca and an 1 8-foot structure at the
BRL without penetrating the runway transitional surface.

6 Telephone discussion between Aron Faegre and Bob Ihrke, Troutdale ‘Tanker Base Manager (USFS), September
23, 2002,

Aron Faegre & Associates
Century West Engineering
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Table 4-4: Runway 7/25 Compliance with FAA Design Standards

Airplane Design Airplane Design Airplane Design
item Group i’ Group II? Group '
A& B Arcraft C & D Aireraft A & B Argraft

Runway Safety Area Yes No® No*
Runway Object Free Area Yes No® No®
Runway Obstacle Free Zone No? No® No®
Taxiway Safety Area Yes’ No® No®
Taxiway Object Free Area No™ No'! No"!
Building Restriction Line No' No' No'*
Aircraft Parking Line No' No'® No'®
Runway Protection Zones No' No'’ No"
Runway-Parallel Taxiway Separation No'™® No'® No'®
Runway Width Yes Yes Yes
Runway Length Yes® Yas®' No*
Taxiway Width Yes Yes Yes

Notes:

1. Runway design standards for approach category A&B visual runways and runways with not lower than %-statute mile approach visibility minimums.

2. Runway design standards for approach category C&D runways.

3. South parsliel taxiway (Bravo) located within RSA {faxiing aircrafl); extended RSA beyond Rwy 25 is 400 feet less than 1,000-foot standard.

4. Extended RSA beyond Rwy 25 is 200 feet less than 600-foot standard,

5. Extended OFA beyond Rwy 25 is 200 feet less than 1,000-foot standard; aircraft parking areas located within OFA on both sides of runway.

6. . Extended OFA beyond Rwy 25 is 200 feet less than 600-foot standard; aircraft parking areas located within OFA on both sides of minway.

7.  Bravo paralle! taxiway has adequate safety area, although runway-separation is non-standard.

8.  Bravo paralle] taxiway has non-standard runway séparation and aircrafl fiedowns located within potential “standard”™ TSA:

9. Aircraft tiedowns Jocated within Bravo parallel taxiway safety area and runway separation is non-standard.

-
=

Aircraft tiedowns located within Bravo parallel taxiway object free area and runway separation is non-standard on Bravo taxiway.

Aircrafi tiedowns Jocated within Alpha and Bravo parallel taxiway object free area and runway separations are non-standard.

Two T-hangars and former Premier building located near SE end of runway penetrate transitional surface. Taxiway Bravo does not meet standard runway

separation; the above-referenced buildings would penetrate relocated Bravo taxiway object free arca.

13, Two T-hangars and former Premier building located near SE end of runwaty penetrate transitional surface. Hangars/buildings located within standard
ADG 11 {C/D) object free area on current Alpha and Bravo taxiway locations, which also do not meet the runway-taxiway separation.

14. Two T-hangars and former Premier building located near SE end of runway penetrate transitional surface. Hangars/buildings located within standard
ADG T (A/B) object free ares on current Alphaand Bravo taxiway locations, which also do not meet the runway-taxiway separation.

15.. Bravo paralle] taxiway has non-standard ronway separation; gireraft parking located within potential “standerd” taxiway object free area.

16. Aiphaand Bravo parailel taxiways have non-standard separation; aircraft parking located within potential “standard” taxiway object free area.

17.  Roads located within Runway 7 and 25 pretection zones.

18.  Alpha parallel taxiway exceeds B-H minimum (NLT % mi.); Bravo patalle] taxiway 40 feet Jess than standard runway separation (240 feet).

19.  Alpha and Bravo paralle! taxiways have less than standard 300-foot runway separation.

20, Per FAA Runway Lengih Mode! - length needed to accommodate 100% of the general aviation fleet under 12,500 pounds and 75% of large airplanes
{less than 60,000#) &t 60% useful Toad.

21. Per FAA Runway Length Mode! — length needed 1o accommodate 75% of large sirplanes (less than 60,000#) at 60% useful load.

22, Per FAA Runway Length Model - length needed 1o accommodate 100 % of large airplanes (less than 60,000#) &t 60% useful load; existing length

generally adequate for large air tankers, according tw USFS,

—
B e

23, Bravo Paraliel Taxiway located within OFZ.
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1tis expected that a vertical descent component (glideslope) may be added to nonprecision global positioning
system (GPS) approaches in the future. Based on current airspace planning criteria, it may be feasible to add
vertical guidance along an existing inbound approach course. While this type of enhancement would not
generally allow an aircraft to descend to a lower altitude (until 2 new nonprecision approach can be designed),
the addition of a vertical guidance component is thought to provide additional safety benefits by providing a
stabilized flight path and constant rate of descent for aircraft rather than the traditional step-down procedures—
assuming that adequate terrain clearance can be provided without creating an excessively steep approach path.

The airspace surrounding Troutdale Airport is relatively complex and directly affects instrument approach
procedures and capabilities at the airport. The close proximity of PDX also directly affects instrument
procedures at Troutdale. Airport users at Troutdale have requested an improved instrument approach
procedure to supplement the existing NDB and GPS overlay approach. While surrounding terrain will likely
be a major factor in determining potential approach minima, it will not be possible for the FAA to develop a
new procedure for Troutdale without also considering potential impacts on other airports, particularly PDX.
However, based on the radar coverage available in the local area and the overall physical relationship among
airports, it appears that improvements in Troutdale instrument approach procedures could be made without
significantly compromising the airspace capacity of PDX.

The airport users have provided comments and concerns which clearly identify the need for an improved
instrument approach to Troutdale Airport. Since a traditional ILS is not possible, it is recommended that this
issue be re-examined annually by the Port with the FAA. As soon as the new generation of instrument
approach options become available, creation of a new approach for Troutdale Airport should be initiated. In
recognition of these future opportunities it is recommended that clearances at both ends of the runway be
designed for potential instrument approaches, and thus maintain 34 to 1 clearance of objects along the
approach slopes.

DETAILED ANALYSIS OF AIRPORT DESIGN STANDARDS

The airport design standards and airspace planning recommended for Troutdale Airport are based on the
following assumptions:

1. Airport design standards are based on Airport Reference Code (ARC: B-1i) for visual runways and
runways with not lower than % statute mile approach visibility minimums. Runway protection
zones (RPZ) based on the approach visibility standard “visual and not lower than I-mile “for
aircraft approach categories A and B (Per FAA Advisory Circular 150/5300-13, change 7).

2. FAR Part 77 airspace planning criteria based on “larger than utility runways " with non-precision
instrument approaches.

3. All references to the “standards” are based on these approach visibility assumptions, unless
otherwise noted.

October 2004 4-11 Aron Faegre & Associates
Century West Engineering




Troutdale Airport -
Airport Master Plan Update Airport Facility Requirements

4. Existing clearances and setbacks that exceed ADG Il will be retained unless otherwise noted.

RUNWAY SAFETY AREA (RSA)

The FAA defines runway safety area (RSA) as “A defined surface surrounding the runway prepared or suitable
for reducing the risk of damage to airplanes in the event of an undershoot, overshoot, or excursion from the
runway.” Runway safety areas are most commonly used by aircraft that inadvertently leave (or miss) the
runway during landing or takeoff.

By FAA design standard, the RSA “shall be:

(1) cleared and graded and have no potentially hazardous ruts, humps, depressions, or other surface
variations;

(2) drained by grading or storm sewers 1o prevent water accumulation;

(3) capable, under dry conditions, of supporting snow removal equipment, aircraft rescue and firefighting
equipment, and the occasional passage of aircraft without causing structural damage to the aircraft; and

(4) free of objects, except for objects that need to be located in the runway safety area because of their
Sunction. Objects higher than 3 inches above grade should be constructed on low impact resistant supports
(frangible mounted structures) of the lowest practical height with the frangible point no higher than 3 inches.
Other objects such as manholes, should be constructed at grade. In no case should their height exceed 3
inches.”

The recommended transverse grade for the lateral RSA ranges between 1% and 5 percent from runway
shoulder edges. The recommended longitudinal grade for the first 200 feet of extended RSA beyond the
runway end is 0 to 3 percent. The remainder of the RSA must remain below the runway approach surface
slope. The maximum negative grade is § percent. Limits on longitudinal grade changes are plus or minus 2
percent per 100 feet within the RSA.

The RSA along the sides and beyond the ends of Runway 7/25 has been cleared and graded and meets B-II
dimensional standards. The RSA is free of physical obstructions and within grade standards. The paved 400-
by 150-foot blast pad located at the end of Runway 25 is located within the extended runway safety area. The
1990 ALP depicts a 300-foot wide RSA that extends 600 feet beyond Runway 7 and 400 feet beyond Runway
25, which is free of obstructions within the dimensional boundary.

All runway edge lighting, threshold lights, and directional signs located within the RSA should be mounted on
frangible supports. Any future lighting located within the RSA will also need to meet the FAA frangibility
standard. The parallel taxiway exits for Runway 7/25 have aircraft hold lines located outside the RSA. The
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RSA should be regularly cleared (grass, brush, etc.) and periodically graded and/or compacted to maintain
FAA standards,

RUNWAY OBJECT FREE AREA (OFA)

Runway object free areas (OFA) are two dimensional surfaces intended to be clear of ground objects
protruding above the runway safety area edge elevation that could interfere with aircraft flight. The FAA
defines the OFA clearing standard:

“The OF A clearing standard requires clearing the OF A of above ground objects protruding above the runway
safety area edge elevation. Except where precluded by other clearing standards, it is acceptable to place
objects that need to be located in the OF A for air navigation or aircraft ground maneuvering purposes and 1o
taxi and hold aircraft in the OFA. Objects non-essential for air navigation or aircraft ground maneuvering
purposes are not to be placed in the OFA. This includes parked airplanes and agricultural operations.”

The Runway 7/25 OFA meets the ADG 11 dimensional standards and is free of physical obstructions. The
1990 ALP depicts an 800-foot wide OFA that extends 1,000 feet beyond Runway 7 and 400 feet beyond
Runway 25; portions of the outer boundary of the larger OFA are irregular due to the location of adjacent
roads.

OBSTACLE FREE ZONE (OFZ)

The OFZ is a plane of clear airspace extending upward to 2 height of 150 feet above runway elevation, which
coincides with the FAR Part 77 horizontal surface elevation. The FAA defines the following clearing standard
for the OFZ:

“The OFZ clearing standard precludes taxiing and parked airplanes and object penetrations, except for
frangible visugl NAVAIDs that need to located in the OFZ because of their function.”

The OFZ may include the Runway OFZ, the Inner-approach OFZ (for runways with approach lighting
systems), and the Inner-transitional OFZ (for runways with lower than ¥s-statute mile approach visibility
minimums, For Troutdale Airport, only the Runway OFZ is required based on runway configuration and
instrument approach capabilities. The FAA defines the Runway OFZ as:

“The runway OFZ is a defined volume of airspace centered above the runway centerline. The runway OFZ is
the airspace above a surface whose elevation at any point is the same as the elevation of the nearest point on
the runway centerline. The runway OFZ extends 200 feet beyond each end of the runway.”

October 2004 4-13 Aron Faegre & Associates
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The FAA recommended OFZ width for Runway 7/25 is 400 feet based on runways serving large airplanes.
Runway lights, VASI, REILS, and directional signage, which have locations fixed by function, must meet the
FAA frangibility’ standard.

The south parallel taxiway (Bravo) is located 200 feet from runway centerline, which places the inner half of
the taxiway and taxiing aircraft within the OFZ. The aircraft hold lines located on Bravo exit taxiways are
located 160 feet from runway centerline, which is also within the OFZ. The aircraft hold lines on most of the
Alpha exit taxiways are located 200 feet from runway centerline, which places holding aircraft outside the
OFZ.

RUNWAY PROTECTION ZONES (RPZ)

The FAA provides the following definition for runway protection zones (RPZ);

“The RPZ’s function is to enhance the protection of people and property on the ground. This is achieved
through airport owner control over RPZs. Such control includes clearing RPZ areas (and maintaining them
clear) of incompatible objects and activities. Control is preferably exercised through the acquisition of
property interest in the RPZ. The RPZ is trapezoidal in shape and centered about the extended runway
centerline. The RPZ begins 200 feet beyond the end of the area useable for takeoff or landing.”

The standard RPZ dimensions for runways used by Category A & B aircraft with visual and not lower than 1-
mile approach visibility minimums is 500 feet (inner width) by 700 feet (outer width) by 1,000 feet long.

The 1990 ALP depicts the Runway 25 RPZ based on A&B dimension, although the dimensions of the Runway
7 RPZ is 500 feet by 1,010 by 1,700 which is consistent with Category C & D aircraft with visual and not
lower than 1-mile approach visibilityminimums. The RPZ dimensions for Runway 7 appear to be reflected in
the property boundaries west of NE Marine Drive and NE Sundial; retaining the existing RPZ will protect the
runway from incompatible land uses. The avigation easement beyond the east side of the Sandy River provides
clearances for a distance of up to 1,700 feet from the runway 25 end, which indicates some availability of a
Category C & D RPZ for that end as well. As noted earlier, retaining larger clearances at Troutdale is
recommended where possible to preserve existing large aircraft capabilities with an additional margin of safety.

RPZs containing buildings, roadways, or other items do not fully comply with FAA standards. A review of
recent aerial photography for Troutdale Airport identified portions of NE Marine Drive and NE Sundial Road

TA “frangible” object is one which "retains its structural integrity and stiffness up to a designated maximum load,
but on impact from a greater load, breaks, distorts, or yields in such a manner as to present the minimum hazard to
aircraft.” AC 150/5300, p. 2.
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within the RPZ for Runway 7. A section of NE Graham Road, a levee, and a pedestrian walking path along the
west bank of the Sandy River, crosses through the Runway 25 RPZ. It is recognized that realigning major
surface roads located within the RPZs may not be highly feasible. However, where possible, the Port should
discourage development or activities within the RPZs that are inconsistent with FAA standards. Eliminating
public access to the raised portion of the levee located within the Runway 25 RPZ should be considered.

RUNWAY-PARALLEL TAXIWAY SEPARATION

The north parallel taxiway (Alpha) is located 275 feet from runway centerline and exceeds the B-1I design
standard of 240 feet. The 275 feet separation is from the 1940's Civil Aeronautics Administration (CAA)
required runway-taxiway separation for Class 1l airports. The south parallel taxiway (Bravo) is located
200 feet from runway centerline and does not meet the B-II design standard of 240 feet. As noted earlier,
Taxiway Bravo is used by large air tanker aircraft due to the limited wingtip clearance available on
Taxiway Alpha compared to Bravo. Retaining adequate clearances in future taxiway configurations is a
critical factor in accommodating air tanker aircraft at the airport. However, it is proposed that wingtip
clearance for the fire tankers (and potentially larger business class aircraft that may occasionally use the
airport in the future) be provided on only one of the parallel taxiways, as a practical matter, to maximize
available airport space for the smaller more numerous other aircraft users.

TAXIWAY SAFETY AREA

Both parallel taxiways for Runway 7/25 are 50 feet wide with 10 foot shoulders, which requires only an
additional 4.5 feet on either side of the taxiway to meet the ADG II 79-foot standard. The safety areas for
Alpha and Bravo taxiways appear to be free of obstructions and meet the ADG II safety area dimensional
standard. Adjacent aircraft parking areas, frontage roads, and hangars are located outside the taxiway safety
area. However, the runway separation for the Bravo parallel taxiway does not meet B-I1 standards; relocating
the taxiway to meet B-II standards may also require relocation of aircraft parking spaces or hangars located
within the future taxiway safety area. The taxiway safety areas should be regularly cleared and periodically
graded and/or compacted to maintain FAA standards.

TAXIWAY OBJECT FREE AREA

The object free area for north parallel taxiway (Alpha) does not meet the ADG 1I standard with the north
aircraft parking line (APL) located 39.5 feet from taxiway centerline which coincides with the taxiway safety
area instead of the Taxiway Object Free Area (TOFA). This modification to standard was approved by the
FAA in order to allow aircraft maneuvering space on the hangar complex (north) ramp. The south parallel
taxiway (Bravo) does not meet the ADG II taxiway OFA standard; the south aircraft parking line (APL) is
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located 50 feet from taxiway centerline. Aircraft hold lines should be located on all taxilanes or taxiways that
connect to the parallel taxiways to protect the taxiway OFA (minimum of 65.5 feet from taxiway centerline).
As with the taxiway safety area noted previously, the potential relocation of parallel taxiway Bravo to meet
ADG II runway separation standards will bring several existing buildings into the taxiway OF A which would
require them also to be relocated. Since relocation of buildings is a costly proposition, it will be important to
clearly consider the various options for continuing support of the Forest Service use.

Itis noted that the large air tanker aircraft are required to use Taxiway Bravo for ground movement because of
inadequate wingtip clearance (to parked aircraft) on Taxiway Alpha. If Taxiway Bravo is relocated to address
runway clearance requirements, it will be important to maintain sufficient clearance for large wingspan aircraft
taxiing on the relocated Bravo by exceeding ADG Il standards.

BUILDING RESTRICTION LINE (BRL)

A building restriction line (BRL) identifies the areas on an airport that are suitable for construction of
buildings. Most commonly the BRL shows the distance from the runway beyond which a building of a given
height must be placed in order to not become an obstruction to the Part77 airspace requirements. In other cases
the BRL shows the distance required from a taxiway, navigational device, or other airport item. The 1990
Airport Layout Plan (ALP) depicts 400-foot (from runway centerline) building restriction lines (BRL) on both
sides of Runway 7/25. This dimension meets the B-1I requirements, based on standard taxiway clearances, and
will accommodate a structure with a roof height of approximately 21 feet. Structures with higher roof
elevations should be located further from the runway to prevent penetrations to the runway transitional surface.
Any existing structures that penetrate the transitional surfaces should be marked by obstruction lights. At
present there are no known penetrations of this surface.

The 1990 ALP depicts four buildings on the south side of the runway that are inside partially or completely
inside the 400-foot BRL (three T-hangars; the former Premier Aircraft Engine building; and a pump house).
Two hangars located on the north side of the runway are partially inside the 400-foot BRL. However, none of
these buildings were identified as obstructions to airspace surfaces on the 1985 Airport Obstruction Chart
survey. The heights of the buildings located within the BRL should be reviewed to verify potential obstruction
and lighting requirements. The BRL on the plan created by the present study will identify what the controlling
factor which governs -- such as building height -- so that it's significance can be fully understood and used
during the next 10 to 20 years of development.

AIRCRAFT PARKING LINE (APL)

The aircraft parking line (APL) identifies the areas on an airport that are suitable for construction of aircraft
parking areas. Most commonly the APL shows the distance from the runway beyond which an aircraft can be
parked, per FAA standards of Tables 2-1 and 2-2. In other cases the APL shows the distance required from a
taxiway, navigational device, or other airport item as identified in Tables 2-3. The 1990 Airport Layout Plan
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(ALP) depicts aircraft parking lines (APL) on both sides of Runway 7/25, based on clearances from the
adjacent parallel taxiways. The north APL is located 341 feet from runway centerline, which provides 66 feet
of clearance between taxiway centerline and parked aircraft. This dimension meets the B-II standard for the
existing taxiway. However, any potential upgrade in approach visibility minima or design group would require
additional parallel taxiway separation, and therefore would require a relocation of the north APL.

The south APL is located 250 feet from runway centerline, which provides 50 feet of clearance between
taxiway centerline and parked aircraft. This dimension does not meet the B-II standard for the existing taxiway
clearance nor does it provide adequate obstruction clearance for the runway transitional surface, which begins a
7:1 outward slope 250 feet from runway centerline. In addition, Taxiway Bravo does not meet the standard
runway separation. The south APL would need to be located a minimum of 305.5 feet from runway centerline
to meet B-11 standard.

Future aircraft parking areas that may be developed in the vicinity of the runways should be compatible with
runway/taxiway design and airspace clearances. The tails of parked aircraft should not penectrate the runway
transitional surface. Tail heights of § to 10 feet or less are typical of most light aircraft, although business
aircraft often have tail heights ranging from 10 to 25 feet. The recommended APL will identify the minimum
recommended separations for light aircraft. In addition, specific designated parking areas for larger aircraft
will be shown on the ALP which are located such that they provide tail height clearances typical of the larger
business class aircraft which may occasionally use Troutdale Airport.

FAR PART 77 SURFACES

Airspace planning for U.S. airports is defined by Federal Air Regulations (FAR) Part 77 — Objects Affecting
Navigable Airspace. FAR Part 77 defines imaginary surfaces (airspace) to be protected surrounding airports.
Figure 4-1 on the following page illustrates plan and isometric views of the Part 77 surfaces. The main goal of
FAR Part 77 is to set standards to define "obstructions to air navigation.” All existing objects which penetrate
these surfaces are considered obstructions. Where possible, future buildings, antennas, elevated roadways, and
other such objects constructed in the vicinity of an airport, are generally to be located below these surfaces.
The Part 77 surfaces are broken down into five components: horizontal surface, conical surface, primary
surface, approach surface, and transitional surface. Each are discussed below.

Airspace planning reflects the classification and instrument approach capabilities of each runway end. As
noted earlier, Runway 7/25 routinely accommodates aircraft weighing more than 12,500 pounds and has a
nonprecision instrument approach with a circle-to-land procedure to the airport environment. The airport
Obstruction Chart (OC) attached to the 1990 airport master plan identified the following airspace surfaces for
Troutdale Airport (see Table 4-5) and serves as the airport’s primary reference for existing airspace planning,
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FIGURE 4-1: Part 77 Diagram
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Table 4-5: FAR Part 77 Airspace Surfaces
(as depicted on 1985 Airport Obstruction Chart)

Runway 7 La Rm;::y ZU?’I‘t
e er 1 U
ftem Larger than Utility (Visual,riith Non-FProcision
(Non-Precision) Supplemental Surfaces)

Width of Primary Surface 500 feet 500 feat
Radius of Horizontal Surface 10,000 feet 10,000 feet
Approach Surface Width at End 3,500 feet 1,500 fest
Approach Surface Length 10,000 fest 5,000 feet
Approach Slope 34:1 20:1 w/ supplemental 34:1

Based on the existing and planned runway configuration and utilization, larger than utility — nonprecision
airspace surfaces are recommended for Runway 7/25. For airspace planning purposes, approach surfaces
consistent with future straight-in instrument approaches (larger than utility runways, visibility minimums
greater than % mile) should be depicted on the updated airspace plan drawing and protected through airport
overlay zoning. The City of Troutdale has provided this zoning, however other jurisdictions in the vicinity
have not. The existing obstructions to the Runway 25 approach (road and levee) may make upgrading the
approach surface from visual to nonprecision difficult without displacement of the runway threshold to provide
adequate obstruction clearance. Options of lowering the elevation of the road and levee (or removable barrier
within the approach) are also potentially available options. Alternatively these obstructions (the levee is
lighted) may be found acceptable since this close in portion of the approach is always accomplished under
visual conditions.

Instrument approach visibility minimums cannot generally be reduced below 1-mile without the addition of an
approach lighting system. A reduetion in approach visibility minimums to % mile would require a widening of
the runway primary surface to 1,000 feet, which would significantly reduce the airport’s developable land area
along the runway. The addition of a medium intensity approach light (MALS) or omni directional approach
lighting system (ODALS) may allow the current 1 % to 3 mile approach visibility minima to be reduced to as
low as 1 mile before triggering the significantly increased development setbacks associated with more precise
approaches. Table 4-6 summarizes the standard airspace dimensions recommended for Troutdale Airport.
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Table 4-6: FAR Part 77 Airspace Surfaces
(Recommended to be depicted on 2002 Airspace Plan)

Runway 7/25
item Larger than Utility
{Non-Precision)
FAR Part 77 Designation c(npy
Width of Primary Surface 500 fest
Radius of Horizontal Surface 10,000 fest
Approach Surface Width at End 3,500 feet
Approach Surface Length 10,000 feet
Approach Slope 34:1

1, Larger than utility runways; visibility minimums greater (han ¥ mile.

HORIZONTAL SURFACE

The horizontal surface is a flat plane of airspace located 150 feet above runway elevation with its boundaries
defined by either a 5,000 or 10,000 foot radii (depending on whether visual or instrument approaches exist)
that extend from each runway end. Itis intended to provide a generally clear area in the vicinity of the airport,
to provide a basic safety for aircraft as long as they remain at least 150 feet above the runway elevation. The
outer points of the radii for each runway are connected to form an oval, which is defined as the horizontal
surface. For Troutdale Airport, the outer boundary of the horizontal surface is based on 10,000 foot radii,
which is the standard for larger than utility runways.

Large areas of terrain penetration are located within southern half of the horizontal surface (above elevation
189" feet mean sea level) for Troutdale Airport. Most of the terrain located in this area is forested and an
additional 80 feet is added to represent the approximate elevations of the mature trees. The north section of the
horizontal surface has numerous towers and smoke stacks identified in the area between the runway and the
Columbia River; the OC indicates that these obstructions are lighted.

CONICAL SURFACE

The conical surface is an outer band of airspace, which abuts the horizontal surface. It extends the horizontal
surface for additional safety, while letting the safe height increase as distance from the airport increases. The
conical surface begins at the elevation of the horizontal surface and extends outward 4,000 feet at a slope of
20:1. The top elevation of the conical surface is 200 feet above the horizontal surface and 350 feet above
airport elevation. Large areas of terrain/trees penetrate the conical surface south of the airport at elevations
above 189-389 feet msi.
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APPROACH SURFACES

Runway approach surfaces provide lower protected airspace, free of obstructions, along the path which aircraft
follow when approaching or departing the runway. The approach surfaces extend outward and upward from
each end of the primary surface, along the extended runway centerline. As noted earlier, the dimensions and
slope of approach surfaces are determined by the type of aircraft intended to use the runway and most
demanding approach existing or planned for the runway.

The OC identifies several obstructions (primarily trees) to the approach surfaces for Runways 7 and 25. The
Port recently removed several trees located in the runway approach surface of Runway 25. The trees depicted
on the OC will be compared with the Port’s recent obstruction surveying and removal plan to determine
whether any of the previously identified obstructions remain.

The levee located near the east end of the runway is depicted on the OC as an obstruction to the supplemental
(34:1) approach surface. The levee is marked with several obstruction lights and does not penetrate the 20:1
approach surface. The obstruction lights have an elevation of 49 feet listed on the OC. NE Graham Road
crosses the Runway 25 approach surface approximately 450 feet from the end of the runway (250 feet into the
approach surface) and has an elevation of 53 feet listed (including a 15-foot vehicle height). Vehicles traveling
on the roadway penetrate both the 20:1 approach surface (+2.5 feet above runway end elevation) and 34:1
approach surface (+7.6 feet above runway end elevation). The 1990 ALP contains a note “Road penetrates
approach surface, but does not require a displaced threshold.” The ALP indicates that the unobstructed
approach slope for Runway 25 is 14:1. It is not immediately evident why a displaced threshold was not
required to address the vehicle obstruction. The OC also identifies an area of tree penetration (106 feet msl)
approximately 2,000 feet from the end of Runway 25 that penetrates the supplemental 34:1 approach surface.
The 1990 ALP indicates that unobstructed approach surface for Runway 7 is 50:1, although two trees (104 and
112 feet msl) were identified on the 1985 OC, which will also be compared with more recent Port obstruction
surveying and removal plans.

PRIMARY SURFACE

The primary surface is a rectangular plane of airspace, which rests on the runway (at centerline elevation) and
extends 200 feet beyond the runway end. One might think of the primary surface as if it were a large open
grassy area, with the runway down its centerline. The primary surface should be free of any penetrations,
except items with locations fixed by function (i.e., VASL runway or taxiway edge lights, etc.). The primary
surface end connects to the inner portion of the runway approach surface.

The primary surface for Runway 7/25 is based on the existing larger than utility runway designation and the

nonprecision instrument approach capabilities. The primary surface is level and free of obstructions.
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TRANSITIONAL SURFACE

The transitional surface is located along the sides of the primary surface, represented by a plane of airspace that
rises perpendicularly at a slope of 7 to 1, until reaching an elevation 150 feet above runway elevation. It
provides safe, obstruction-free airspace between the primary surface (at runway elevation) atalow angle up to
the horizontal surface (150 feet above the runway elevation). This surface should be free of obstructions (i.e.,
parked aircraft, structures, trees, etc.).

The OC identifies several penetrations to the transitional surface on both sides of Runway 7/25. Noted
obstructions on the north side of the runway include antennae mounted on buildings, airport beacon mounted
on the control tower, hangars, and trees. The noted obstructions on the south side include several trees, a pole,
and antennae mounted on a building. As noted earlier, the Port has removed several trees since the OC was
last updated; data from the Port’s obstruction surveying and removal plan will be compared to the OC.

Asnoted earlier, the south aircraft parking line (APL) is located 250 feet from runway centerline, which would
result in any aircraft parked along the APL penetrating the transitional surface. The south APL should be
relocated to provide adequate clearance of aircraft tail heights beneath the transitional surface.

AIRSIDE REQUIREMENTS

Airside facilities are those directly related to the arrival and departure and movement of aircraft:

+ Runway
+ Taxiways
» Airfield Instrumentation and Lighting

RUNWAY

The adequacy of the existing runway system at Troutdale Airport was analyzed from a number of perspectives
including runway orientation, airfield capacity, runway length, and pavement strength.

Runway Orientation

The orientation of runways for takeoff and landing operations is primarily a function of wind velocity and
direction, combined with the ability of aircraft to operate under adverse wind conditions. When landing and
taking off, aircraft are able to maneuver on a runway as long as the wind component perpendicular to the
aircraft's direction of travel (defined as crosswind) is not excessive. For runway planning and design, a
crosswind component is considered excessive at 12 miles per hour for smaller aircraft (gross takeoff weight
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12,500 pounds or less) and 15 miles per hour for larger aircraf. As the crosswind angle narrows, an aircraft
can tolerate increasingly higher wind speeds. When winds are closely aligned with a runway, aircraft can take
off or land in very high wind conditions. A detailed description of typical wind conditions at Troutdale Airport
is provided in Chapter 1, in the Climate discussion section. A copy of the wind rose will be placed on the ALP
airport drawing,

The runway (7/25) at Troutdale Airport is oriented in an east-west direction and is generally in line with
prevailing winds. FAA planning standards indicate that an airport should be planned with the capability to
operate under allowable wind conditions at least 95 percent of the time. The 1990 Airport Layout Plan
includes a wind rose that indicates 97.9 percent coverage (all weather) at 12 miles per hour. Coverage at 15
miles per hour is approximately 99 percent. Based on existing crosswind coverage, Runway 7/25 meets the
FAA standard for wind coverage.

Runway Length

Runway 7/25 has a published length of 5,399 feet (U.S. Government Airport/Facility Directory). Runway
length requirements are based primarily upon airport elevation, mean maximum daily temperature of the hottest
month, runway gradient, and the critical aircraft type expected to use the runway.

The 1990 master plan indicated that the existing runway length was adequate to accommodate the range of
general aviation, business aviation, military and fire related aircraft activity forecast to use the airport. The
airport layout plan lists declared distances (reduced) for Runway 7 of 5,220 feet for landing distance available
and accelerated stop distances. It appears that the declared distances may be specific to large aircraft because
both the existing runway safety area and object free area located beyond the end of Runway 25 meet B-Il
design standards. The use of reduced declared distances is not necessary to meet B-II design standards on
Runway 7/25.

Based on local conditions and the methodology outlined in AC 150/5325-4A, the FAA-recommended runway
lengths are defined for the large and small aircraft fleet. A summary of FAA-recommended runway lengths for
a variety of aircraft types and load configurations is presented in Table 4-7. The runway length requirements
for several business aircraft are also included for comparison.

As noted in Table 4-7, the existing runway length is adequate to accommodate 100 percent of small aircraft
(under 12,500 pounds) and a high percentage of large aircraft at moderate useful loads. According to the
USFS, the air tankers that regularly operate at Troutdale Airport are not generally limited by existing runway
length. Most of these aircraft operate well below their maximum certified gross takeoff weights with
“contracted weights” based on typical fuel and load requirements associated with the mission.
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Table 4-7: FAA-Recommended Runway Lengths
(From FAA Computer Model)

Runway Length Parameters for Troutdale Airport

® Airport Elevation: 39 feet MSL
* Mean Max Temperature in Hottest Month: 82 F

‘. . Maximum Difference in Runway Centerfine Elevation; 11 feet
o n Sxisﬁng Runway Length: 5,399 feet

Small Alrplanes with less than 10 seats

75 percent of these airplanes 2,430 feet
95 percent of these airplanes 2,990 feet
100 percent of these airplanes 3,540 feet
Small airplanes with 10 or more seats 4,130 feet

Large Airplanes of 60,000 pounds or less

75 percent of these airplanes at 60 percent useful load 5,290 feet
75 percent of these airplanes at 90 percent useful load 7,000 feet
100 percent of these airplanes at 60 percent useful load 5,500 feet
100 percent of these airplanes at 90 percent useful load 7,710 feet
Airplanes of more than 60,000 pounds 5,030 feet

Selected Business Alrcraft Types

Beechcraft King Air 8200 3,600 fest
Cessna Citation 1l {6-9 passengers; 2 crew. MGTW 14,100#) 4,580 feet'
Cessna Citation Excel (7-8 passengers; 2 crew. MGTW 20,000#) 4,060 foet'
Cessna Citation Sovereign (9-12 passengers; 2 crew. MGTW 30,000#) 4,202 feet'
Cessna Citation X (8-12 passengers; 2 crew. MGTW 36,100#) 5,480 feet'
Learjet 45 (9 passengers; 2 crew. MGTW 20,5004) 4,350 feef’
Bombardier Challenger 300 (8-15 passengers; 2 crew. MGTW 37,500#) 4,950 feef’
Gulfstream 300 (11-14 passengers; 2 crew. MGTW 72,000#) 5,100 feef’

1. Maximum grass takeoff weight, FAR Part 25 Takeoff (distance to clear 35 feet above runway), zero wind, sea level 86 degraes
F; Sovereign runway Jength based on 99 degrees F,
2. Gulfsiream, Lear, and Challenger based on maximum gross takeoff weight, FAR Part 25 Takeoff (distance fo clear 35 feet

above runway), zero wind, sealevel, ISA. Higher temperstures require additional runway length or reduction in lakeoff weight.
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Acreview of business jet runway requirements indicates that the existing runway length and low field elevation
allow the majority of small, medium and larger business jets to operate at or near maximum gross weight in
most conditions. Aircraft runway length requirements increase significantly when outside air temperatures
increase. Conversely, an increase in wind, lower air temperature, reduced operating weight of the aircraft, ora
combination of these factors can significantly reduce the runway length requirements for any aircraft.

Runway Capacity

In the late 1970's the airport records indicate that as many as 178,637 operations in one year have occurred.
The existing runway capacity was estimated in the 1990 ALP Plan to be approximately 120,000 annual
operations (page 57), and with the additional exit taxiways to allow aircraft to leave the runway more quickly, a
runway capacity of 125,000 to 150,000, without significant delays. During the intervening years since 1990
one additional high speed exit taxiway has been added to the airport. Thus, given maximum forecast
operations numbers of 98,889 for the preferred forecast, and 149,850 under the "dynamic forecast"”, the runway
will have adequate capacity within the 20-year planning period.

Runway Width

The width of Runway 7/25 is 150 feet, which exceeds both the ADG I and III standard (for aircraft less than
150,000 pounds). This width was established in the 1940's to meet the CAA criteria for Class I airports (see
Appendix D-2) which were expected to accommodate aircraft such as the DC-6 and the Constellation. The
1990 master plan recommended reducing runway width to 100 feet, which is standard for ADG HI. The B-II
standard for runway width is 75 feet. A reduction of runway width to 100 feet would meet the B-III standards
and accommodate the majority of air tanker aircraft. However, coordination with the USFS is recommended to
ensure that any proposed runway changes are compatible with air tanker operations. If retaining existing
runway width is deemed essential to current flight operations, the Port and USFS may need to identify potential
funding sources to supplement FAA funds, which may be limited to a 75 or 100-foot width. This issue will
need to be resolved by the time the next runway rehabilitation project is to be accomplished. An important
companion issue to runway width is the location of runway lights. If the runway width is reduced, this will
require removal of the old lighting system, and installation of new lights at the edge of the reduced width
runway.

AIRFIELD PAVEMENT

The existing condition of airfield pavements was summarized in the inventory chapter. The airfield pavements
will require regular maintenance and repair as they age (including areas of crack sealing, slurry seal, fog seal,
and deep asphalt concrete patching). Based on the age of most existing pavement sections, rehabilitation
projects will be needed within the current twenty year planning period. Taxiway Alpha and the north apron
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were rehabilitated in 1992 with a 2-inch asphalt overlay. The Port’s pavement maintenance program priorifizes
projects at each of their airports based on pavement condition ratings. The projects are undertaken as funds
become available. For long-term capital improvement programming, the Port’s 5-year maintenance program
will be reflected in the master plan Chapter 7 Financial Management and Development Program, with all
remaining airfield pavements shown for rehabilitation later in the planning period.

The current Airport/Facility Directory, published by NOAA, lists the pavement strength of Runway 7/25 at
19,000 Ibs. (single wheel landing gear design). As noted earlier, the newer (western) section of the runway has
a rating of 30,000 pounds single wheel. Increasing pavement strength to 30,000 pounds single wheel is
recommended for the runway and the parallel taxiway system.

Timely maintenance of airfield pavements will extend their service life and therefore reduce the life cycle costs
for the airport. Standard life-cycle pavement maintenance and rehabilitation items are listed in Table 4-8.
Actual results will vary depending on local weather conditions, pavement design and the type and volume of
traffic.

Table 4-8: Airfield Pavement Maintenance Schedules

Pavernent Maintenance Approximate Life Expectancy
Pavement Overlays 15 1o 20 years
Slurry Seal or Fog Seal 5 to 8 years
Crackfilling 2103 years

TAXIWAYS

Taxiways are constructed primarily to facilitate aircraft movement to and from the runway system. Some
taxiways are necessary simply to provide access between airside and landside facilities, while other taxiways
become necessary as activity increases and more efficient use of the airfield is needed. Runway 7/25 is served
by two full-length parallel taxiways, each with numerous exit taxiways. Aside from the runway separation
deficiency previously identified for Taxiway Bravo, the parallel taxiway system, particularly the number and
location of exit taxiways, is excellent. The 1990 airport layout plan recommended the addition of three high
speed angled exit taxiways (at A4, A6, and B6). Taxiway A3 was reconstructed as a high speed taxiway as
part of the rehabilitation of the Alpha parallel taxiway in 1992 and is currently the only high speed exit taxiway
available. Converting one or more additional 90-degree angle exit taxiways to high speed exits would be
recommended if increased air traffic activity created significant delays for operating aircraft.
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Aircraft run-up areas are located on parallel taxiway Alpha at the east end of the ninway and on paraliel
taxiway Bravo at the west end of the runway. Local pilots and controllers have indicated that aircraft holding
areas are needed on both parallel taxiways at both ends of the runway. The Port is currently in the process of
reconfiguring the aircraft holding area adjacent to Runway 25 threshold on parallel taxiway Alpha.
Approximately 50 feet of the inner portion of the paved holding area is being remarked as closed due to the
need to meet FAA runway clearance requirements. The reconfiguration reduces the total area available for
aircraft holding and may constrain aircraft movement along the portion of the parallel taxiway leading to the
FBO located at the east end of the taxiway,

Additional taxiways may be required to serve new or expanded landside development areas on the airport.
ADG Il design standards would be recommended to serve most general aviation or business aviation facilities.
Taxiways or taxilanes intended to serve smaller aircraft located in T-hangars would be based on ADG I
standards unless larger aircraft taxiing also needed to be accommodated.

The parallel taxiways meet the ADG Il standard for width (50 feet). The larger air tanker aircraft are currently
limited to using Taxiway Bravo due to inadequate wingtip clearance from parked aircraft on Taxiway Alpha.
Retaining the existing 50-foot width should be considered as part of the relocation of Taxiway Bravo to meet
runway separation standards. Taxiway Alpha could be reduced to the ADG 1I standard (35 feet) based on
current aircraft use, although the cost of replacing or reconfiguring the taxiway edge lighting should be
factored into the decision.

Hold lines for taxiway Bravo are unable to be provided at the correct distance from the runway, since the
runway-taxiway separation distance is less than required. This problem is complicated by the fact that the sign
identifying the location of the hold line must be outside of the taxiway safety area.

AIRFIELD INSTRUMENTATION AND LIGHTING

Runway 7/25 has medium-intensity runway edge lighting (MIRL), the standard for general aviation runways.
The runway lights appear to be in good condition. However, if the runway width is narrowed from the current
150 feet, it would be necessary to relocate the edge lights. Depending on the age and condition of the lights at
that time, it may be necessary to replace the light system.

Runways 7 and 25 are equipped with visual approach slope indicators (VASI). These are owned and
maintained by the FAA, not the Port of Portland. VASIs provide visual guidance to pilots by projecting
colored light beams outward and upward along the approach path for a runway. Pilots are able to adjust their
approach path upward or downward based on the visual cues provided by the VASI. Precision Approach Path
Indicators (PAPI) are now the standard for visual guidance systems. The existing VASIs will in all likelihood
be replaced by the FAA at the end of their useful life with PAPIs. The useful life of an outdoor electrical
component can vary greatly, although twenty years is a reasonable planning estimate. However, unless the
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system begins to experience reliability problems, or becomes too costly to maintain (replacement parts, bulbs,
etc.) it is likely to continue functioning well into the current planning period.

The runway is also equipped with runway end identifier lights (REIL). REILs consist of two sequenced
strobes that provide rapid and positive identification of the approach end of the runway. REILs improve
utilization of the runway during nighttime and poor visibility condition and are generally recommended for
instrument runways without approach lights,

Runway 7/25 is not equipped with an approach light system. Adding an approach light system, in conjunction
with future improved instrument approaches to a particular runway, can in some cases benefit approach
minimums. The omni-directional approach light system (ODALS) is ofien used when space limitations or cost
prevents installation of other systems such as a medium intensity approach light system (MALS). The ODALS
typically consist of five single fixtures located along the extended runway centerline that extend to a distance of
approximately 1,500 feet (compared to 2,400 to 3,000 feet fora MALSR). An ODALS could be installed on
Runway 7 within current airport property. Typically, approach light systems are installed and maintained by
the FAA, not the airport owner.

The parallel taxiway system has medium intensity taxiway edge lighting (MITL). Other taxiways may be
equipped with MITL or reflective edge markers. As with the runway edge lighting, any narrowing of existing
taxiways (or the relocation/replacement of Taxiway Bravo) may require replacement of the edge lights.

The lighted airfield directional and informational signs appear to meet current FAA standards.

The aircraft apron and hangar areas have limited overhead flood lighting, including several fixtures mounted
on various buildings. The aircraft fueling area also has flood lighting. Flood lighting is recommended for all
new operations areas to maintain safety and security.

ON-FIELD WEATHER

The airport has an automated surface observing system (ASOS) located on the field. The ASOS satisfies
weather observation requirements for general aviation and commercial operations (i.e. charter flights, medevac,
etc.).
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LANDSIDE FACILITIES

The purpose of this section is to determine the space requirements during the planning period for the following
types of facilities associated with general aviation operations areas at the Troutdale Airport:

s Hangars

o Aircraft Parking and Tiedown Apron

« Fixed Base Operator (FBO) and Specialty Aircraft Service Operation (SASO) Facilities
s Forest Service Aircraft Facilities

» Surface Access, Vehicle Parking, Utilities

* Aviation Fuel Storage

» Security

HANGARS

Troutdale Airport currently has twenty hangar buildings containing approximately 300,000 square feet of
space. Approximately two-thirds of this space is used for aircraft storage, with the other third used for aircraft
FBO maintenance services. It is estimated that 85 percent of based aircraft at Troutdale are stored in hangars®,
with the remainder stored outside on one of the tiedown aprons.

The hangar space dedicated to aircraft storage consists of 154 T-hangar spaces in 15 buildings (approximately
185,000 total square feet) plus space for approximately 11 additional aircraft’ in 16,900 square feet in
conventional hangar space (east half of Hangar 1 -- Building 1260 N Service Rd.). The remaining 98,450
square feet of conventional hangar spaces are primarily used for maintenance (FBO and SASO), with
approximately 17,000 square feet of this area currently vacant. Building areas are as follows:

1610-20 N Service Rd - 9,600 sf,
1500-10 N Service Rd - 7,700 sf,
1260 N Service Rd - 16,900 sf,
1230 N Service Rd - 23,100 sf,
1020 N Service Rd - 9,450 sf,
520 N Service Rd - 3,900 sf)
1123 NW Graham Rd - 17,000 sf,
1023 NW Graham Rd - 3,600 sf,
911 NW Graham Rd - 7,200 sf,

O 00000 00O

® An on-site inspection of the airport on February 26, 2002 counted 42 aircraft on the various aircraft aprons (though
some of these may have been itinerant and some may have been out from hangars). Based on ownership and rental
lists, it has been determincd that a total of 193 aircraft were based at the airport in June of 2002.

? Number is based on 1,500 square feet per aircraft in a conventional hangar.
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Hangar development must keep pace with the increase in based aircraft. It is assumed that the current
percentage relationship of aircraft stored in hangars vs. outdoor tie-downs will be maintained during the
planning period. A planning standard of 1,500 square feet per based aircraft stored in hangars was used to
estimate gross area requirements, although individual needs may vary. As indicated in the aviation activity
forecasts, the number of based aircraft at Troutdale is projected to increase by 84 aircraft (from 193 to 277)
during the twenty-year planning period. If 85% of these aircraft are to be stored in hangars, there will be a
need for approximately 100,000 square feet of new storage hangar space.

The data in Table 4-8 suggests that one more 12-unit T-hangar building will be required during the next year.
Since there are no vacancies in the existing T-hangars on the airport, the need for more new hangars is self-
evident. Over the remainder of the twenty-year period an additional five more 12-unit T-hangar buildings
would be expected. At Aurora Airport the construction of approximately 60’ by 60’ conventional hangars as a
means of storage for two to three aircraft has proved to be very popular. This size hangar allows for flexibility
in storing twins and/or small jet aircraft, with some availability of associated office or storage space and even
toilet facilities. It is recommended that building sites be provided for additional hangars of both the T-hangar
and small conventional types.

It is possible that growth in based aircraft could exceed current projections, through high success of
development on nearby properties. For this reason, it is recommended that hangar development reserves be
established to accommodate potential demand beyond the projected needs. The addition of competitively
priced hangar space can significantly alter the development picture of an airport. Because existing market
conditions and near-term potential generally drive private hangar investment, it is difficult to predict the depth
or sustainability of current development trends. At this point, we recommend that most of the remaining
developable portions of the airport be reserved for aviation related uses. The efficient utilization of airport
lands will be particularly important as the airport approaches its landside capacity. The location, size, and
configuration of the hangar development reserves will be addressed in the alternatives analyses (see Chapter
Five), ‘

AIRCRAFT PARKING AND TIEDOWN APRON

It is estimated that 15 percent of locally based aircraft at Troutdale are currently parked in tiedown positions.
This percentage is expected to remain relatively steady during the planning period. The airport currently has
161 aircraft tiedown positions in all of the available parking aprons. On average, 29 of these are being used for
based aircraft and up to 30 of these are being used for itinerant aircraft on a busy day. Asnoted in Table 4-8,
it is estimated that locally based aircraft will require 42 tiedown spaces by the end of the planning period.

FAA Advisory Circular 150/5300-13 suggests a methodology by which itinerant parking requirements can be
determined from knowledge of busy-day operations. At Troutdale Municipal Airport, the number of itinerant
spaces was determined to be approximately 40 percent of busy day itinerant operations. The FAA planning
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criterion of 360 square yards (3,240 square feet) per itinerant aircraft was applied to the number itinerant
spaces to determine future itinerant ramp requirements. Locally based aircraft tiedowns are planned at 300
square yards (2,700 square feet) per position. By the end of the twenty-year planning period, itinerant parking
requirements are estimated to include 41 light aircraft tiedowns and 4 business aircraft (twin-engine drive
through parking) positions.

Based on the forecasts and estimates of aircraft storage needs, the current quantity of aircraft parking
(tiedowns) will be adequate to meet demand for local and itinerant parking through the planning period. Itis
noted that the airside required correction of distance between the south Bravo taxiway and runway, will likely
result in the loss of some existing tiedowns in the north aprons. Likewise, changes in the configuration of the
existing aircraft north tiedown aprons to accommodate marked business aircraft parking positions will likely
result in a slight net loss of light aircraft tiedowns, although it appears that these will not create significant
constraints on existing facilities. Finally, it is noted that during periods when PDX is fogged in, the large south
terminal apron functions as a parking and transfer area for package delivery "box hauler" aircraft, as wellasa
parking area for other aircraft unable to reach Portland area airports due to low lying fog. The aircraft parking
area requirements are summarized in Table 3-8.

FBO AND SASO FACILITIES

A fixed base operator (FBO) is defined by the Port of Portland’s Minimum Standards document as an aircraft
service and training center that also sells fuel. A specialty aircraft service operator (SASO) is defined by the
Port of Portland's Minimum Standards document as an aircraft service or training center that does not sell fuel.
There is currently one existing FBO facility and several SASO facilities at Troutdale Airport. The FBO and
major SASO's each have adequate space for office, classroom, and hangar operations. FBO and SASO facility
requirements are driven primarily by market conditions and the particular needs of the business and its
customers. Because future FBO and SASO facility needs are difficult to quantify, and may differ greatly from
one operation to another, the best planning approach available is to identify development reserves that could
accommodate new or expanded facilities. General areas for expanded operations, maintenance hangar, vehicle
parking, and apron should be reserved.

The airport should also be capable of accommodating additional FBO and SASO facilities, should that interest
develop. Although it appears unlikely that Troutdale will be able to support more than two FBO's during the
current planning period, the airport needs to provide equal access to prospective tenmants, without
discrimination. The Port of Portland has an airport minimum standards document that establishes the
requirements for all airport activities and addresses these types of development issues.
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Table 4-8: Apron & Hangar Facility Requirements Summary

Item Existing 2005 2010 2022
Base Year (2002) |

Demand

‘Based Aircraft 193 204 223 277

{on-airport)

Business Aircraft Parking o’
Bpaces

On-Airport Hangar Spaces 165 spaces’
Dedicated Aircraft Storage (est.) 200,000 sf ®
Overall Hangar Area (est.) 300,000 sf*
Total Apron Area 161 spaces

approx 55,000 s

ltinerant Aircraft Parking 30 spaces / 33 spaces / 41 spaces /
(@ 360 sy each + 10%) 11,880 sy 13,068 sy 16,236 sy
Locally-Based Tiedown Needs 31 spaces / 33 spaces / 42 spaces /
(@ 300 sy each + 10%) 10,230 sy 10,890 sy 13,860 sy
Business Aircraft Parking® 3 spaces / 3 spaces / 4 spaces /
 {@ 600 sy each) 1,800 sy 1,800 sy 2,400 sy
64 spaces / 69 spaces / 87 spaces /
Total Apron Needs 23,9‘{10 sy 25,'?53 sy 32,496 sy
Gross Hangar Space 173 Spaces / 190 Spaces / 235 Spaces/
Requirements® 216,250 sf 237,500 sf 293,750 sf

| (@ 1,250 sf per space)

1. Size transient apron for 50% of *Busy Day" itinerant aircraft, e.g. for 2005 year: # = 50% x 302 operations [Table 3-9 Revised] x 0.5 aircraft per
operation x 40% {Itinerant ops vs. Local]. (This method per Thomas Coates, AIP2000 presentation, FAA.)

2. No designated parking spaces exist for larger itinerant aircraft (twin-engine, turboprop, business jet, ete.).

3. Estimaie of existing hangar area dedicated for atreraft storage; overall hangar space, including large hangars (maintenance, eic.).

4. Larger business class aircraft parking anticipated due to surrounding industrial park development plans. Allow additional 10% of calculated
itinerant spaces.

5. Assumes that 85% of future based aircraft will require hangar space.

FOREST SERVICE AIRCRAFT FACILITIES

The Forest Service aircraft facilities are located at the northeast quadrant of the airport, and are owned by the
Forest Service. The Forest Service leases taxiway access to the runway from the Port of Portland. At this time,
there are no known additional facilities required for the Forest Service aircraft area. It 1s noted that fire
retardant chemicals are commonly used as part of the Forest Service operations. Environmental concerns with
the storage, loading, and/or containment of these chemicals is under the control of the Forest Service, and does
not occur on Port of Portland owned portion of the airport.
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AGRICULTURAL AIRCRAFT FACILITIES

There are no known agricultural operations occurring at the airport and Troutdale does not have a dedicated
agricultural aircraft facility. No agricultural operations are anticipated for Troutdale Airport. However, if
agricultural operations were to occur at the airport in the future, a designated AG aircraft parking/loading
position with adequate containment would be recommended to reduce site contamination potential. It is noted
that most AG operations do not occur at towered airports, so the potential for such development at Troutdale is
minimal.

SURFACE ACCESS REQUIREMENTS

Vehicle access to all existing on-airport facilities is provided by the airport access roads, which ring the airport
(NW Graham Road, NW Sundial Road, Marine Drive, and N Frontage Road). Access to the airport terminal
areas appears to be adequate for the planning period, although ODOT is aware that the 257"%/Graham Road
intersection with Frontage Road (at the I-5 underpass) may be near capacity at times. However, with the
planned development of major industrial properties to the north and west of the airport, and the development
community college facilities to the northeast, it is likely that the City of Troutdale will refine or alter these
roads'’. The existing roadways are in good physical condition.

As part of the planning for the major industrial properties to the north and west of the airport, consideration is
being given to revising the I-84 exit configuration, to create an interchange further to the west of that that
existing today. The intent would be to create more direct access to the north of I-84, without having to go
around the airport. Some interest has been expressed in reserving area for a future runway extension at the
west end of the airpart1 !, Thus, it is desirable to show where a runway extension reserve area would exist, to
promote coordinated long term planning for these future I-84 connections.

Approximately 440 vehicle parking spaces are available around the airport in terminal areas for airport users,
and these appear to be adequate based on current and future needs. The vehicle parking areas include the
following:

north of Buildings 920 - 1080 on NW Graham Road (with approximately 180 parking spaces),
north of Building 1500 NW Graham (approximately 30 spaces).

east of Building 1023 NW Graham Road (10 spaces), and

south of Administration Building 999 N Frontage Road (with approximately 220 parking spaces).

o O 0 O

' See "Joint Planning Conference Meeting Minutes", February 28, 2002, Items 5 and 15 (Appendix A-4).
" Qee "Citizen Advisory Committee Meeting Notes", June 27, 2002, Item 3, "1-84 Access for OSTP" and "Runway
Length" paragrapbs.
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These parking areas appear to be adequate for current and near-term demand. However, terminal area vehicle
parking reserves should be provided nearby to allow for an expansion or reconfiguration of the FBO facilities
or a general increase in vehicle parking demand. Additional vehicle parking should also be provided for where
new hangar facilities are to be provided. At some airports, local building codes require vehicle parking be
provided as part of hangar construction. However, at other airports, autos are parked inside the hangars once
the aircraft is taken out.

Vehicle traffic on the airport consists mostly of light cars and trucks, commercial delivery trucks, and full-size
tractor trailer combinations used for bulk delivery of aviation fuel. Since fixed-point fuel storage exists at two
locations on the airport, adequate gated surface access must be maintained within the terminal area to those two
locations. Withrecent construction of a new perimeter fence and gate system, the primary vehicle access to the
aprons and terminal areas 1s to be provided at the following locations:

North side of Runway

East of Building 1610 N Service Road - 15" cantilevered gate with gate operator

East of Building 1350 N Service Road (Port Maintenance) - 20' cantilevered gate with gate operator
East of Building 920 N Service Road - 15' cantilevered gate with gate operator

East of Building 472 NW Graham Road - 20’ cantilevered gate with gate operator

South side of Runway
North of Building 1023 NW Graham Road - 15' cantilevered gate with gate operator
East of Building 999 N Frontage Road - 15' cantilevered gate with gate operator

These gates appear to provide good access to all parts of the airport and should be adequate throughout the
twenty year planning period.

SUPPORT FACILITIES
AVIATION FUEL STORAGE

Awviation gasoline (avgas) and jet fuel are both available at Troutdale Airport. As noted previously m the
inventory chapter, the airport currently has two 12,000 gallon tanks for avgas and one 10,000 gallon tank for
jet fuel (see Table 1-9).

A review of fuel records for Troutdale (see Figure 1-12) indicates that fuel sales have fluctuated from about
28,000 to 70,000 gallons per month (approximately 500,000 gallons per year) during the period 1986 through
1988 while Skywest was operating at the airport. During the more recent period 1999 through 2001 fuel sales
have ranged from 4,000 to 33,000 gallons per month (with averages of 200,000 gallons per year). Based on air

Qctober 2004 4-34 Aron Faegre & Associates
Century West Engineering




Troutdale Airport ‘
Airport Master Plan Update Airport Facility Requirements

traffic operations, this would equate to average fuel sales of approximately 5 gallons sold per aircraft operation
between 1996 and 1998, and approximately 2.5 gallons sold per aircraft operation between 1999 and 2001.

Given that fuel facilities at Troutdale have served such diverse levels of aircraft operations, and types of
operations, it is reasonable to expect that the current fuel facilities will provide adequate capacity for the
modest growth projected for the next twenty years.

AIRCRAFT WASH RACK

A common-use aircraft wash rack was constructed in 2003. The facility is capable of accommodating two
aircraft at a time and has adequate containment to capture wash residue.

AIRPORT UTILITIES

The existing utility service on the airport is considered to be adequate for current needs. Further expansion of
aircraft facilities west along the north apron will require extensions of the water, electrical, and telephone lines
that serve currently serve the north terminal area. Likewise, further expansion of aircraft facilities east or west
of the Administration Building adjacent to the south apron will require the same utility extensions.

Electrical and telephone lines (existing and new) should be located underground where possible. Additional
development in any of these areas will likely require capacity analysis of the existing storm drainage system,
along with possible creation of storage or swale elements to accommodate current water quality requirements.

SECURITY

Aircraft theft and vandalism, and a variety of less serious incursions are not uncommon at general aviation
airports. The security measures (fencing, gates, flood lighting, passive access control, etc.) in use at Troutdale
are comparable to most small general aviation airports. Ensuring that gates are closed and locked and hangar
and aircraft apron areas are adequately lighted are the best measures for minimizing incidents.

The airport is currently completing construction of new six-foot high chain link fence with top bracket and
three barbed wires, which will substantially improve security over the previous perimeter fencing and limited
fencing around operations areas. New vehicle and pedestrian gates utilize controllers with security access
codes. Port staff is currently developing an airport security plan with its foundation being an airport watch
program whereby all Troutdale Airport users accept responsibility for reporting unusual activity inside the
security fence.
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FACILITY REQUIREMENTS SUMMARY

The facility requirements for Troutdale Airport are primarily related to maintaining existing airfield capabilities
and improving facilities based on user demands. For the most part, the need for new or expanded facilities,
such as aircraft hangars, will be market driven, It appears that the primary facilities needed for the amrport
during the next five years, will be the creation of additional T-Hangars and/or small sized conventional box
hangars (potentially for corporate clients). In facilitating growth of facilities at the airport, the Port of Portland
may desire to be a proactive partner with the private sector. The Port's role could range from being the
developer of the hangars (as airports such as Madras and Scappoose have done), to putting out an RFP for
hangar developers. Unlike some Portland metropolitan area airports, Troutdale Airport is fortunate to have
land area and utilities immediately available for such hangar development.

Recognition is given to the uniqueness and importance of the USFS tanker operation based at the airport.
While developing the airside facilities in the future, it is recommended that the large aircraft capabilities that
exist at the airport today be preserved -- especially the runway width and south taxiway width. Because this
conclusion has significant cost implications to the airfield facilities, it is one that ultimately requires strong
Forest Service and FAA concurrence if it is to be accomplished.

As aresult, Troutdale Airport has the basic facilities capable of accommodating a wide range of user needs.
Table 4-9 summarizes some of the key issues identified during the facility requirements analysis at Troutdale

Airport.

The forecasts of aviation activity contained in Chapter Three anticipate moderate growth in activity that will
result in comparable facility needs beyond current capabilities. The existing airfield facilities have the ability
to accommodate a significant increase in activity, without requiring major facility upgrades or expansion.
Improvements in basic facilities such as access roads, utilities, and drainage will enable the remaining
developable areas to become more attractive to potential tenants.

The projected twenty-year facility needs are summarized in Table 4-10. The next step in the planning process
is to analyze alternatives that can accommodate these requirements.
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Table 4-9; Major Facility Requirements Issues

Facility

Description

Runway

Existing runway width of 150’ exceeds FAA standard of 75’ for ADG Ji airplanes.
Recommend keeping 100" or 150" width since airport is the USFS's only Portland area
fire tanker facility and serves aircraft as farge as C-130A Hercules, an ADG {V airplane.
Runway extension reserves should be protected for future options for a 300 o 600-
foot runway extension to potentially accommodate larger class business aircraft
beyond the planning period. Establish appropriate weight bearing capacity.

Parallel Taxiway
Alpha (North})

Existing parailel taxiway separation of 275 exceeds FAA standard of 240 for ADG #i
airplanes. Future separation could be reduced if additional apron area width is
needed. Exit locations appear to ba adequate. Need separated run-up areas at each
end to improve usability and avoid backups of aircraft. Existing width of 50" exceeds
FAA standard of 35' for ADG if airplanes. Consider decreasing to 35, especially if this
creates improved ramp space.

Parallel Taxiway

Existing paraliel taxiway separation of 200" does not meet FAA standard of 240" for

Bravo {South) ADG il. Exit jocations appear to be adequate. Need separated run-up areas at each
end to improve usability and avoid backups of aircraft. Existing width of 50" excesds
FAA standard of 35  for ADG #i airplanes. Recommend retaining at 50° and utilizing
TOFA standards for ADG il to preserve USFS operations gafely,

Alrcraft Parking The number of aircraft tiedowns exceeds that required during the 20-year planning
period. Some aircraft parking reconfiguration may be required to accommodate
itinerant business aircraft parking and changes to the taxiway-runway separation
distance. Configure to protect smaller aircraft and hangar doors from prop/jet blast,

Aircraft Hangars & Al aircraft storage hangars are filled, indicating that it is an appropriate time to initiate

Other Airport efforts to gain additional storage hangar spaces. Site areas should be designated for

Bulldings both T-hangar and conventional box hangar type construction. The Port of Portiand

owned Buildings 620, 650, and 680 contain 5 T-hangar units that are quite old and may
be beyond their useful life. If mere appropriate uses can occur in their site, itis
possible that they could be demolished at some time in the future. Hangar
development reserves should be provided to accommodate additional demand
potential beyond the planning pericd. Existing FBO maintenance hangar, office and
classroom spaces appear to be adequate, though these facilities will require ongoing
maintenance and renavation as tenant needs change over time. Some buildings may
need to be removed if Taxiway Bravo separation from runway is corrected.

Fuel Storage

AVGAS facilities of 12,000 gallon above ground tank plus 12,000 gailon underground
tank, along with Jet Fuel facilities of 10,000 galion above ground tank, will satisfy the
fuel storage needs through the planning period. Maintain reserve area for potential

expansion beyond planning period, and/or for future card lock system.

Forest Service Existing facilities are adequate.

Facilities

AG Facilities None required.

Security Major new security fencing has just been provided, including gates for controlled

access to aircraft operations areas. Apron and hangar flocd lighting are adequate.

Vehicle Parking

Designated auto parking areas adjacent to FBO and hangar areas appears to be
adequate.

Access Roads

Access roads appear to be adequate.
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Table 4-10: Airport Facility Requirements Summary

tem Short Term Long Term
Runway * Pavement Maintenance.' * Confirm runway width requirements.
* Payement Maintenance.
* Pavement Overlay (increase WBC to
30,000# SW).
~ * Runway Extension/Reserve.
Taxiway Alpha * Provide improved aircraft run-up positions | * Consider relocating to 240" separation
{North) at each end of taxiway. from runway.
o * Pavement Maintenance * Consider reducing width from 50’ to 35'.
* Pavament Maintenance.
* Pavement Overlay.
* Taxiways to New Development Areas.
Taxiway Bravo * Provide improved aircraft run-up positions | * Relocate taxiway to provide correct
{South) at each end of both taxiways separation from runway.
* Pavement Maintenance * Confirm maintaining 50" width,
* Pavement Maintenance.
* Pavement Qverlay.
L * Taxiways to New Development Areas.
North Tiedown * Configure to provide itinerant tiedown * Pavement Maintenance.
Apron iocations for business class aircraft. * Pavement Overtay.
* Paverment Maintenance.
South Tiedown * Configure to provide itinerant tiedown * Pavement Maintenance.
Apron locations for business class aircraft. * Pavement Overlay.
* Configure to accommodate occasional
box hauler traffic diverted from PDX.
* Pavement Maintenance.
Fueling Area = * Pavement Maintenance, * Provide reserve area,
| Agricultural Facilities | * None. * Same.
Hangars * T-hangar and Conventional Hangar * Devslopment Reserves.
Development Areas for small aircraft.
* Business Aviation Hangar Development
Areas for twins and jets.
Navigational Aids * Development of improved instrument * Runway approach lights (ODALS)
and Lighting approach with lower ceiling minimums. * Maintenance.
7 ~ . * Flood Lighting (new hangar areas)
Alrport Buildings 1 * Maintenance on Port —owned buildings. * Same.
= e * Consider promoting development of
. additional T-hangars.
Utllities 1 * Utility extensions as needed for additional | * Same.
storage hangars or other development.
Alrport Roadways * Pavement maintenance * Access to new development areas.
Sacurity * Monitor and maintain fencing, apron * Same.
lighting.

1. Vegetation control, crackfill, sealcoat
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CHAPTER FIVE
Airport Development

Overview

The evaluation phase of the Airport Master Plan Update project began with preliminary development concepts
being considered during review of the Facilities Requirements Chapter at Citizen Advisory Committee Meeting
#3 held on November 7, 2002 (see Appendix D-3). Based on the facility requirements analyses, key facility
needs were focused into the following categories for development analysis:

¢ Improved Instrument Approach

e B-II Design Aircraft vs. Existing Fire Tanker C-III Aircraft Needs
e B-II Design Aircraft vs. Future C-II Business Aircraft Needs

¢ Basic Improvements to Meet Forecast Based Aircraft

e Miscellaneous Airport Improvements

As to the first three items, it was determined that a meeting should be held with FAA staff at the Seattle Office,
to review these issues in detail, and determine what approach could develop a consensus for the future
development of the airport. For this purpose, a meeting was held at the FAA Offices on December 5, 2002 to
review airport layout alternatives and determine the preferred plan for the future (see a memorandum of this
meeting in Appendix E-1). As to the last two items, these represented issues previously raised at Citizen
Advisory Committee meetings (see meeting minutes in appendices A4, A-6, A-7, A-8, B-2, C-3, D-3).

The process of identifying and evaluating development options has thus included involvement by citizens on
the advisory committee, the local community during open houses, local governmental staff (on the advisory
committee), the FAA staff, Oregon Department of Aviation staff (on the advisory committee), along with Port
staff.

Following further review of the conceptual options by the Advisory Committee, a preferred alternative
containing the desired development components will be established -- based on desired portions of the various
options considered -- and it will be depicted on the Airport Layout Plan. In the following sections each of the
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key facility needs issues will be discussed.
Improved Instrument Approach

Throughout the planning process, the number one improvement requested by pilots has been an improved
instrument approach -- especially one with lower minimum altitudes than that which exists. A meeting was
held with Vic Zembruski, FAA instrument approach specialist from the FAA Flight Procedures Office, on
December 5, 2002 to determine the potential for substantial improvements.

Zembruski noted that FAA staff have in the past done feasibility studies for two different new instrument
approaches to Troutdale Airport. One is a VOR-DME approach to Runway 7 which was studied in 1995. It
developed probable minimums of 800 MSL using a combination straight segment of 2 to 4NM and a left turn
toward Battleground VOR. The second study in 1996 designed a GPS straight-in to Runway 7 with minimums
as low as 560 MSL, and a 15 degree offset straight-in to Runway 25 with minimums as low as 1060 MSL.
Copies of those studies were provided and are attached to the memo in Appendix E-1.

Zembruski noted that the Runway 25 approach would likely use a 15 degree offset from the runway heading in
order to line up better with the Columbia River Gorge and thus provide minimums as low as possible. The
standards for the approach can be found in TERPS Section 251. He noted that although the Part 77 approach
surfaces should be shown with a 34:1 slope to identify any existing obstructions on the airspace plan, under
TERPS criteria a "clean" 20:1 slope must be maintained to keep night minimums for a straight-in approach.
Thus, there must be not obstructions in the 20:1 slope, and any obstructions that penetrate the 34:1 approach
surface must be marked and lighted, per FAA requirements.

Zembruski believes that all of these approach options are viable and would provide minimums in the range of
600-800-ft. He believes that in the past it was the Port of Portland and Portland approach controllers' fear that
this could conceivably reduce capacity at PDX that resulted in no further study of the options. Should the Port
be interested in pursuing either of these options further, Zembruski can evaluate them further. He
recommended discussing with the Troutdale Control Tower staff whether one or the other would be preferred
based on typical weather conditions during IFR conditions.

The tower staff may be able to provide anecdotal information as to the percent of approaches which would
come from each direction were those approaches available. However, it may be wise to design both
approaches so that the approach from the east can be used whenever possible to avoid conflicts with PDX
instrument approaches. Zembruski noted that Pearson Airport's instrument approach is closer to PDX than
Troutdale, and that the PDX controllers are able to work those aircraft into the general flow of traffic. Based
on comments provided by Troutdale Control Tower staff at a recent planning advisory committee meeting,
improvements in radar coverage for the Portland area is expected to significantly improve air traffic
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Business Aircraft Requirements & Limitations’

Aron Faegre & Associates
with Century West Engineering

3/1/03

Aircraft  Airport Ref. Takeoff Distance ft Max Wtibs  Takeoff Dist. Wt Limitation Percent wt
Code (req'd/at MGTOW) (MGTOW) (req'datTTD) (atTTD) Reduction

G-V D-il 6,533 90,500 5,400 82,400 91%
G-IVSP D-It 6,400 74,600 5,400 68,000 91%
G-Iv D-li 5,534 73,200 5,400 70,000 96%
G-lll C-li 5,980 69,700 5,390 66,000 95%
G-lISP C-ll 6,760 64,800 5,310 58,000 90%
| Falcon 50 B-li 5,850 40,780 5,250 38,000 93%
Citation X C-ll 6,060 36,100 TBD TBD TBD
| Hawker
700 C- 7,100 25,500 5,400 23,000 90%
G-100
| (Astra) TBD 7,100 24,650 5,400 21,500 87%
| Westwind TBD 5,700 (Note 2) 23,500 5,100 21,000 89%
LR-35A D-l 6,000 (Note 3) 18,300 5,400 (Note 3) 17,200 94%
t DA-10
I(Falcon 10) TBD 4,600 17,600 4,600 17,600 100%

| Notes:  1)Aircraft performance assumptions: Runway elevation 39 feet; temperature 82 degrees F,

* no wind.

2)Westwind runway distance calculated at 68 degrees F per second segment climb limited
(SSL) aircraft criteria.

3)Lear-35A runway distance calculated based on no thrust reversers installed.

4)Information Sources: G-IVSP, G-Ill, GIISP, Falcon 50, Hawker 700, G-100, Westwind, LR-
35A, and DA-10 provided by Aero Air, Hillsboro, as tabulated by either Simufiite or Flight

Safety, Citation X provided by E. Sturm, G-IV and G-V by Nike, Hillsboro.

Based on this analysis it is clear that should Category C business aircraft become key users in the future, the
5,400 foot runway will not provide the capability for maximum gross weight take-off on an 82 degree day
(maximum mean daily temperature). However, it is also clear that the 5,400 foot runway is still useful for most
of these aircraft on an 82-degree day for approximately 90% of the maximum gross weight, which would
appear to be at least a "useful" operation under many scenarios. For example, the take-off may be with less
than preferred fuel, or with less passengers than otherwise. Or, a flight may be timed to use better temperatures
or more wind, which would reduce the runway length requirement. For example, the Citation X at maximum
gross weight requires a 5,200 foot runway on a 59 degree day with no wind. In fact, Troutdale Airport's
common wind conditions result in a generally reduced runway length requirement for most aircraft. Thus, the
5,400-foot runway at Troutdale generally is a quite useful length for many business aircraft.
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Accommodating larger, faster Category C aircraft (meaning that they approach to land at 121 to 141 knots
rather than the 91 to 121 knots of Category B aircraft) results in some significant design challenges. Should a
Category C aircraft become the "critical aircraft" (one with 500 or more operations per year) it will require the
airport to maintain significantly longer runway safety areas (level ground that could support an aircraft in an
emergency under dry conditions) beyond the ends of the runway. Rather than the 300 feet distance for
Category B aircraft, the runway safety must extend 1,000 feet beyond each end of the runway for Category C
aircraft. Thus, the existing 5,400 foot runway with two existing 300 foot runway safety areas would need to be
revised to a 4,000 foot runway with two new 1,000 foot runway safety areas. A 4,000 foot runway becomes
only marginally useful for business jets.

A drawing showing the potential layout for the runway, taxiways, and RPZ configurations using C-II standards
was created (see Drawing A2 at the end of this section). The drawing shows that even by retaining the existing
5,400-ft. runway length, both ends would need to be relocated 600-ft. to the west in order to meet the C-II
Runway Safety Area dimensional standards. This option does not include any potential runway extension.
Runway-Taxiway separations increase from 240 to 300-ft. and are shown on the drawing as suchl. Taxiway
options thus relocate Alpha (north taxiway) 25 ft. further from the runway and taxiway Bravo (south taxiway)
100 ft. further south to provide the 300 ft standard separation between runway and taxiway. It proposes that
Taxiway Bravo include clearances for Design Group III aircraft, in order to accommodate U.S. Forest Service
tanker aircraft. Runway width is shown as being reduced to 100 ft. at the time of next major pavement
rehabilitation. It is proposed that taxiway Alpha be 35 ft. wide per B-1I standards but that taxiway Bravo be 50
ft. wide to accommodate the larger US Forest Service aircraft.

At the December 5, 2002 meeting with FAA staff, they concurred that it would be desirable to reserve property
area in order to accommodate a future conversion to C-II design standards, should that ever be desired. It was
noted that the City of Troutdale is currently identifying a future location of a North-South road that would be
located just to the west of the airport property. The drawing showing C-II design layout for the airport could
be used as a reasonable identification of potential future needs for the airport.

FAA staff noted that 1,000 foot long by 500 foot wide Runway Safety Areas beyond the ends of the runways
would be essential once approach category C aircraft are major users of the airport; however, non-standard
runway-taxiway separations (for example 240-ft. vs. the required 300-ft.) can often be accommodated by
control tower operational procedures. In other words, the control tower can ensure that there are not large wing
span aircraft on the taxiway and runway simultaneously, or can even keep the taxiways clear at times when
approach category C aircraft are landing or taking off. This has been done at other airports and would be
expected to be allowed at Troutdale in the future. The volume of Category C aircraft activity is also expected
to be a consideration in addressing operational/design standard options.

1 However, it is unclear whether the land area is sufficient to fully accommodate this width along the west end of
taxiway Bravo. More detailed survey information may be required to determine the precise space available.
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FAA staff pointed out that the RPZs at each end of the runway can be of different sizes, based on the approach
criteria required at each runway end. Following a discussion of the likely needs of the approaches, it was
determined that 1700-ft. x 500-ft. x 1010-ft. are probably appropriate for both ends (Approach Category C,
visual and not lower than 1-mile).

Under either the B-II or C-1I design criteria there are hangars located at the east end of taxiway Bravo that will
need to be removed when the taxiway is reconstructed. FAA staff pointed out that if the buildings are privately
owned, the FAA will pay their owners the fair market value of the buildings and will assist in relocation costs.
However, if the buildings are owned by the airport (Port), the FAA will only pay for the cost to demolish them.

Based on the above analysis, it is proposed that the Troutdale Master Plan Update show reserve areas for the
meeting of airfield C-II criteria in the future.

Basic Improvements to Meet Forecast Based Aircraft

Drawing A3 shows the potential future locations for tie-downs, T-hangars, corporate hangars, FBO's, aviation
businesses, and non-aviation businesses. The layout continues past Port of Portland overall goals to view
properties along Frontage Road as potential non-aviation related revenue development sources for the airport.
They have good direct access to the freeway, and as such may have highest value for non-aviation uses.
Properties somewhat in from Frontage Road, are proposed to be reserved for aviation-related businesses, since
those properties could have direct access to the taxiway and runway. New T-hangars and corporate hangar
facilities are proposed for development on the north side of the airport, as they do not require such close access
to the freeway.

Miscellaneous Airport Improvements

Drawing A3 also shows proposed locations for miscellaneous airport improvements requested during the
course of the study. These items are:

e  Run-up Pads: Numerous pilots have noted the need for a designated run-up area at each end of both
taxiways. On a busy day this is a bottleneck to operations on the airport. There should be space for two
aircraft to be performing a run-up and others still able to pass.

e Taxiway Bravo Passing Lane: Numerous pilots noted that Taxiway Bravo would benefit from the
installation of a passing lane midway along its 1,800 foot west portion so that aircraft can pass each other.

e Compass Calibration Pad: A compass calibration pad is needed on the airport for swinging of the
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magnetic compass in the aircraft, to determine its accuracy. The FAA AC 150/5300-13, Appendix 4,
page 112 contains criteria for the location of a compass calibration pad, which includes a recommendation
that it be 300 feet from any above or below-ground power and communications cables, and 600 feet from
a building. A thorough magnetic survey of the potential site is recommended by the FAA prior to
construction.

e  Surveyed Bearing to BTG: A surveyed point should be provided on the airport which has a designated
bearing to eh Battleground VOR, for use in checking the NAV radios for accuracy.

e Twin and Light Jet Parking Area: A specific area should be established for twin and light jet parking.
These should be designed to allow aircraft to power in and power out (drive-through) without directly
disturbing smaller nearby aircraft.

e  40-Mile Loop Trail Coordination: The 40-Mile Loop organization is planning to further develop a hiking
trail along the west bank of the Sandy River, as part of facility improvements for the Lewis and Clark
Bicentennial. A meeting was held with staff from that organization on June 27, 2002 to emphasize the
need to avoid construction of "people attractor" elements on the Port property within the Runway
Protection Zone area (see Item 3, Citizen Advisory Committee Meeting #1 Notes, Appendix B-2). Itis
recommended that Port staff maintain coordination with this group to ensure that the trail development
include signage warning equestrian riders and pedestrians of the presence of aircraft overhead, and the
need to remain on the trail and avoid climbing up on the dike area.

e  Potential Property Acquisition: Along the north side of NE Marine Drive, near its junction with Frontage
Road, it is proposed that the airport acquire a 5.35 acre triangular area. This area could be useful in the
future as an additional access point for the aviation and non-aviation related properties along the south
side of the airport. Along the west end of the airport property additional property to the west could be
acquired to preserve the potential for an enlarged RPZ under the C-II design criteria.

e  Midfield High-speed Exit: Tower staff have noted that as the airport gains more business activity with
light jets, it is recommended that a midfield high-speed exit be provided to improve the tower's ability to
keep traffic flowing smoothly.

e  Building Restriction Line: Establish buildingrestriction line at 460 feet from runway centerline to protect
for potential future C-II airfield design criteria. This distance relates to other existing hangars at the north
west area of the airport and provides the following clearances: [300 feet Runway to Taxiway Separation,
plus 65.5 feet Taxiway Object Free Area, plus 94.5 foot apron in front of hangar]
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CHAPTER SIX
Noise Compatibility

Noise Evaluation - Introduction

Noise is sometimes defined as unwanted sound. However, sound is measurable, whereas noise is subjective.
The relationship between measurable sound and human irritation is the key to understanding aircraft noise
impact. A rating scale has been devised to relate sound to the sensitivity of the human ear. The A-weighted
decibel scale (dBA) is measured on a logarithmic or “log” scale, by which is meant that for each increase in
sound energy level by a factor of 10, there is a designated increase of 1 dBA. This system of measurement is
used because the human ear functions over such an enormous range of sound energy impacts. At a
psychological level, there is a rule of thumb that the human ear often “hears” an increase of 10 decibels as
equivalent to a “doubling” of sound.

The challenge to evaluating noise impact lies in determining what amount and what kind of sound constitutes
noise. The vast majority of people exposed to aircraft noise are not in danger of direct physical harm.

However, much research on the effects of noise has led to several generally accepted conclusions:
= The effects of sound are cumulative, therefore, the duration of exposure must be included in any
evaluation of noise.
= Noise can interfere with sleep and outdoor activities.
= Noise can disturb communication, TV/radio listening, and relaxation.
=  When community noise levels have reached sufficient intensity, a certain percentage of the
population is likely to become highly annoyed and object to the noise.

Research has also found that individual responses to noise are difficult to predict" Some people are annoyed
by perceptible noise events, while others show little concern over the most disruptive events. However, it is
possible to predict the responses of large groups of people — i.e. communities. Consequently, community
response, not individual response, has emerged as the prime index of aircraft noise measurement.

! Beranek, Leo, Noise and Vibration Control, McGraw-Hill, 1971, pages ix-x.
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DNL Methodology

On the basis of the findings described above, a methodology has been devised to relate measurable sound from
a variety of sources to community response. It has been termed "Day-Night Average Sound Level" (DNL) and
has been adopted by the U. S. Environmental Protection Agency (EPA), the Department of Housing and Urban
Development (HUD), and the Federal Aviation Administration (FAA) for use in evaluating noise impacts. Ina
general sense, it is the yearly average of aircraft-created noise for a specific location (i.e., runway), but includes
a calculation penalty for each night flight, due to quieter background levels at night and the higher sensitivity to
noise while sleeping.

The basic unit in the computation of DNL is the sound exposure level (SEL). An SEL is computed by
mathematically summing the dBA level for each second during which a noise event occurs. For example, the
noise level of an aircraft might be recorded as it approaches, passes overhead, and then departs. The recorded
noise level of each second of the noise event is then added logarithmically to compute the SEL. To provide a
penalty for nighttime flights (defined as the hours be between 10 PM and 7 AM), 10 dBA is added to each
nighttime dBA measurement, second by second. Due to the mathematics of logarithms, this calculation penalty
is equivalent to 10-day flights for each night flight’.

A DNL level is approximately equal to the average dBA level during a 24-hour period with a weighing for
nighttime noise events. The main advantage of DNL is that it provides a common measure for a variety of
different noise environments. The same DNL level can describe an area with very few high noise events as
well as an area with many low level events.

Noise Modeling and Contour Criteria

DNL levels are typically depicted as contours. Contours are an interpolation of noise levels drawn to connect
all points of a constant level that are derived from information processed by the FAA approved computer noise
model called the Integrated Noise Model (INM). The current version 6.1 was used for this study. The noise
contours appear similar to topographical contours and are superimposed on a map of the airport and its
surrounding area. It is this map of noise levels drawn about an airport that is used to predict community
response to the noise from aircraft using that airport. DNL mapping is best used for comparative purposes,

2Where Leq (“Equivalent Sound Level”) is the same measure as DNL without the night penalty
incorporated, this can be shown through the mathematical relationship of:
Leqs = 10 log ( Na x 10 &1 ) Legn = 10 log { Nn x_1Q USEL+10/10) )

86,400 86,400
If SEL equals the same measured sound exposure level for each computation, and if Na = 10
daytime flights, and Nn = 1 night-time flight, then use of a calculator shows that for any SEL value
inserted, Leqs = Leqgn.
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rather than for providing absolute values. That is, valid comparisons can be made between scenarios as long as
consistent assumptions and basic data are used for all calculations. It should be noted that a line drawn on a
map by a computer does not imply that a particular noise condition exists on one side of the line and not on the
other. These calculations can only be used for comparing average noise impacts, not precisely defining them
relative to a specific location at a specific time. Noise contours are typically plotted in 5 DNL increments,
starting at 55 DNL.

Noise and Land-Use Compatibility Criteria

Federal regulatory agencies of government have adopted standards and suggested guidelines relating DNL to
compatible land uses. Most of the noise and land-use compatibility guidelines strongly support the standard
that significant annoyance from aircraft noise levels does not occur outside a 65 DNL noise contour. Federal
agencies supporting this standard include the Environmental Protection Agency, Department of Housing and
Urban Development, and the Federal Aviation Administration.

Part 150, Airport Noise Compatibility Planning, of the Federal Aviation Regulations, provides guidance for
land-use compatibility around airports. Table 6-1 presents these guidelines. Compatibility or non-
compatibility of land use is determined by comparing the noise contours with existing and potential land uses.
All types of land uses are compatible in areas below 65 DNL. Generally, residential and some public uses are
not compatible within the 65-70 DNL, and above. As noted in Table 6-1, some degree of noise level reduction
(NLR) from outdoor to indoor environments may be required for specific land uses located within higher level
noise contours. Land uses such as commercial, manufacturing, some recreational uses, and agriculture are
compatible within 65-70 DNL contours.

Table 6-1: Land-Use Compatibility with DNL

Yearly Day-Night Average Sound Level (Ldn) In Decibels

Land Use BelowOver

65 65-70 70-75 75-80 80-85
Residential
Residential, other than mobile homes
& transient lodgings.........cocvvevicennrissrccrnnns Y NQ) N(1) N N
Mobile Home Parks........c.ccooeeerereierrcencnsenenes Y N N N N
Transient Lodgings .........ccccerererervririnnninnnen. Y N(1) N(1) N(1) N
Public Use
SChoOls.....couniiiniiiriitnrietsesreeeiressesesseniens Y N(1) N(@1) N N
Hospitals and Nursing Homes...........ccccoenee. Y 25 30 N N
Churches, Auditoriums, and Concert Halls.. Y 25 30 N N
Governmental Services...........ccverververrnereesens Y Y 25 30 N
Transportation.......c.covuevvereercrnennensnscsnesesens Y Y Y(2) Y(3) Y(4)
ParKing......cccoveeeeverenenienesenrentsaeneeseeesassnenenes Y Y Y(2) Y(3) Y(4)
October 2004 6-3 Aron Faegre & Associates
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Commercial Use

Offices, Business and Professional. .............. Y Y 25 30 N N
Wholesale and Retail—Building

Materials, Hardware and Farm

Equipment.........c.covveenrevnerennrenicrerenerenenna. . Y Y Y(2) Y(3) Y(4) N
Retail Trade--General...........ccccoveerereernnnen. . Y Y 25 30 N N
UHHHES c.ocvcereririreniieineeneneere et ceereesenenna o Y Y Y(2) Y(3) Y(4) N
Communication...........ccueerevecesrereneererseseennas . Y Y 25 30 N N
Manufacturing and Production

Manufacturing General............ccocveveerrereienas . Y Y Y(2) Y(3) Y(4) N
Photographic and Optical.........ccccverecvereneasne . Y Y 25 30 N N
Agriculture (except livestock) and

FOTESITY ..cncnirritinirtretr et . Y Y(6) Y(7) Y(8) Y(8) Y(8)
Livestock Farming and Breeding................. . Y Y(6) Y(7) N N N
Mining and Fishing, Resource Production

and EXtraction........cceouceeeereerennesnenerensonernn . Y Y Y Y Y Y
Recreational

Outdoor Sports Arenas, Spectator

SPOILS ..ttt saerecas . Y Y(5) Y(5) N N N
Outdoor Music Shells, Amphitheaters .......... Y N N N N N
Nature Exhibits and Zoos.......cccocecevererrnenens . Y Y N N N N
Amusements, Parks, Resorts and Camps ...... Y Y Y N N N
Golf Courses, Riding Stables and

Water ReCreation ..........coveeeenviniinninieverenien o Y Y 25 30 N N
Y (Yes) Land-use and related structures compatible without restrictions.

N (No) Land-use and related structures are not compatible and should be prohibited.

NLR Noise Level Reduction (outdoor to indoor) to be achieved through incorporation of noise

attenuation into design and construction of the structure.

25,30 0r35 Land uses and structures generally compatible; measures to achieve NLR or 25, 30, or 35 dB must

be incorporated into design and construction of the structure.

NOTES:

1. Where the community determines that residential uses must be allowed, measures to achieve outdoor to
indoor Noise Levels Reduction (NLR) of at least 25dB and 30dB should be incorporated into building
codes and be considered in individual approvals. Normal residential construction can be expected to
provide a NLR of 20 dB; thus, the reduction requirements are often stated as 5, 10, or 15 dB over standard
construction and normally assume mechanical ventilation and closed windows year-round. However, the
use of NLR criteria will not eliminate outdoor noise problems.

2. Measures to achieve NLR of 25 dB must be incorporated into the design and construction of portions of
these buildings where the public is received, office areas, noise sensitive areas, or where the normal noise
level is low.

3. Measures to achieve NLR of 30 dB must be incorporated into the design and construction of portions of
these buildings where the public is received, office areas, noise sensitive areas, or where the normal noise
level is low.

4, Measures to achieve NLR of 35 dB must be incorporated into the design and construction of portions of

these buildings where the public is received office areas, noise sensitive areas, or where the normal noise

level is low.

Land-use compatible, provided special sound reinforcement systems are installed.

Residential buildings require an NLR of 25.

Residential buildings require an NLR of 30.

Residential buildings not permitted.

OURCE Federal Aviation Regulations, Part 150, Airport Noise Compatibility Planning, dated January 18, 1985.

@0 N o
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Oregon DEQ Standards

When aircraft are in flight, landing, or taking off, they are regulated solely by the FAA since navigable airspace
is under federal jurisdiction. However, because aircraft noise occurs at and around airports, it is also a concern
to local governments. The State of Oregon Administrative Rules Section OAR 340-35-045 requires that when
establishing a new airport or performing airport master planning that a projected noise impact analysis must be
prepared and made available to the local land use determination agency.

The state airport noise standards are administered by the Department of Environmental Quality (DEQ), and
require that an "airport noise impact boundary" be depicted around an airport. DEQ defines this boundary with
an annual average day-night noise level of 55 DNL. This standard is considerably more conservative than the
federal standard of 65 DNL and thus promotes a higher level of scrutiny in the land use evaluation of airport
development proposals. DEQ reviews submittals to ensure that they are accurate portrayals of the boundary,
but does not evaluate whether the noise levels are acceptable for specific land uses within the boundary. Since
this project does not involve establishing a new airport, or master planning, there is no requirement to
coordinate with Oregon DEQ on airport noise. This was accomplished by having the Troutdale Planning
Director on the Master Plan Public Advisory Committee.

Local City and County Standards
Multnomah County and the City of Troutdale do not have any regulations directly governing aircraft noise.
Both entities are precluded by federal law from regulating aircraft noise.

INM Cases Run

The FAA approved INM Model version 6.1 was programmed with 72,180 operations to create the existing
noise contours based on the year 2002 number of operations. Flight paths were modeled based on typical
usage seen and described by pilots, the tower staff, and the consultants. Drawing 6-1 shows the results of this
case. All noise contours, including the 55 DNL contour, are on properties zoned industrial.

The INM Model was then programmed with 98,889 operations to create the predicted noise contours based on
the year 2022 number of operations. Flight paths were again modeled based on typical usage seen and
described by pilots, the tower staff, and the consultants. Drawing 6-2 shows the results of this case. In this
case most of the noise contours, including the 55 DNL contour, are on properties zoned industrial. However,
at the east end of the airport it is found that the 55 DNL contour begins to include a small area of residential
zoned properties. Under federal standards this would not constitute significant impact, however under Oregon
DEQ rules, this would constitute an area that might be looked at in more detail.
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Drawings 6-1 & 6-2
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Results

The existing and 20 year noise contours indicate that the DNL contours will remain largely on industrial zoned
lands. However, at the end of the 20-year period, it would appear that some noise concerns could develop in
the residential areas to the west of the airport. To forestall, or eliminate these potential future concerns,
consideration could be given to working with pilots and the control tower to develop flight patterns that have
aircraft turn north or south somewhat prior to reaching these residential areas.
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CHAPTER SEVEN
Financial Management & Development Program

The analyses conducted in the previous chapters have evaluated airport development need based on forecast
activity and the associated facility requirements. One of the most important elements of the master planning
process is the application of basic economic, financial and management rationale so that the feasibility of the
implementation can be assured. The amount of local and outside funding (state, federal, etc.) that will be
available during the current twenty-year planning cannot be guaranteed. When overall capital needs exceed
available funding in any particular period, projects are generally deferred until funding can be obtained. In this
situation, it is particularly important to establish and maintain priorities so that completion of the most essential
improvements is assured.

Historically, the primary source of funding for major capital projects at the airport has been federal aviation
trust fund monies with local matching funds provided by the Port of Portland. Eligible airport improvements
receive up to 90 percent funding by FAA Airport Improvement Program (AIP) funds. The Port has also
funded most non-eligible public facility improvements (buildings, vehicle parking, utilities, ete.) at Troutdale
Airport. Hangar construction, which is not eligible for FAA funding, has been largely privately funded in
recent years.

The Port manages a Pavement Maintenance and Management Program for the four Port-owned airports, which
coordinates the project priorities and capital spending for the full range of pavement maintenance projects.
The project recommendations and priorities contained in the Port’s pavement program were integrated into the
master plan’s capital improvement program (CIP) to ensure consistency between ongoing maintenance and
Jong-term planning. The maintenance of airfield pavements ranges from very minor itemns such as crack filling
to seal coats and patching. Minor pavement maintenance items such as crackfilling and isolated repairs are not
included in the capital improvement program, but are undertaken by the Port on a regular basis.
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AIRPORT DEVELOPMENT SCHEDULE AND COST ESTIMATES

The analyses presented in Chapter Five described the airport's overall development needs for the next twenty
years. Estimates of project costs were developed for each project based on 2003 dollars. A 30 percent
contingency overhead for engineering, administration, and unforeseen circumstances has been included in the
estimated component and total costs. In future years, as the plan is carried out, these cost estimates can
continue to assist management by adjusting the 2003-based figures for subsequent inflation. This may be
accomplished by converting the interim change in the United States Consumer Price Index (USCPI) into-a
multiplier ratio through the following formula:

Where:

X = USCPI in any given future year
Y = Change Ratio
| = Current Index (USCPl)

USCP|
184.6
@ August 2003
(1982-1984 = 100)

Multiplying the change ratio (Y) times any 2003-based cost figures presented in this study will yield the
adjusted dollar amounts appropriate in any future year evaluation.

The following sections outline the recommended development program and detailed funding distribution
assumptions. The scheduling has been prepared according to the facility requirements assessment and
recommended facility improvements contained in the preferred development altenative. The projected staging
of development projects is based upon anticipated needs and investment priorities. Actual activity levels may
vary from projected levels; therefore, the staging of development in this section should be viewed as a general
guide. When activity does vary from projected levels, implementation of development projects should occur
when demand warrants, rather than according to the estimated staging presented in this chapter. In addition to
major development projects, the airport will require regular facility maintenance expenditures.

Due to the conceptual nature of a master plan, implementation of recommended capital projects will occur
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following further refinement of design and cost estimates through architectural or engineering analyses.
Capital costs presented in this chapter should be viewed only as estimates, subject to subsequent refinement.
Nevertheless, these estimates are considered accurate for performing the feasibility analysis in this chapter.

A summary of development costs during the twenty-year capital improvement plan is presented in Table 7-1.
The twenty-year CIP is divided between short-term and long-term projects, which are listed in Table 7-2.

The tables provide a listing of all major capital projects included in the twenty-year CIP, including each
project’s eligibility for FAA funding. The FAA will not participate in projects such vehicle parking, hangar
development, building renovations, utilities, or non-aviation developments.

The Short Term phase of the capital improvement program includes the highest priority projects 1o be
conducted during the first five years. The CIP lists projects for each individual year within the short term
period. Intermediate Term projects are expected to occur beyond the next five years, and Long Term
projects are expected to occur beyond the next ten years. However, changes in demand or other conditions
could accelerate or slow demand for some improvements within these projected timelines. As with most
airports, pavement related improvements represent the largest portion of CIP needs at Troutdale during the
current planning period;

s Preserve/Resurface Existing Airfield Pavement 21%
e New or Reconstructed Airfield Pavement 40%
s NAVAIDS, Lighting, Marking 6%
o  Roads and Vehicle Parking 12%
e  Building Related Items 8%
o Other ltems (storm drainage, wetland mitigation, etc.)  13%
Total 100%

Table 7-1: Summary of Development Costs

Short Term (2004-2008) $5,287,633
Intermediate Term (2009-2013) $6,935,767
Long Term (2004-2022) $5,571,237
Total Development Costs $17,794,637
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Table 7-2

Troutdals Alrport Master Plan

20-Year Capital Improvement Program

Troutdale Airport

Short Term 5ro§ects {Years 1-8)

Project Lty Unit Unit$ Total Cost | FAA Eligible Port

2004
{Crack Seal & Slurry Seal Rwy 7/25 North Agron & TAW A 1 L3 $240,000 $240.000 $218.000 $24.000

Sandy River Delta Tree Maintenarce 1 LS $300,000 $300,000 $270,000 $30,000

Subtotal 2004 $540,000 $540,000 $488,000 $54,000
2005
Queriay Taxiway Alpha Exit AB (4" AC) 1 LS $64,400 $64,400 357,960 $8,440
1Crack Sool and Shury Seal Taxiway B & Exits 1 18 $20.000 380,000 72,000 $8,000
1Subtotal 2005 §144 400 $144,400 5129,960 $14,440
2008
Airport Signage Project 1 LS $70,000 $70.000 $63.000 37,000
SE industriaiCommercial Site Davelop/Watland MiL. 3 L8 $1,000,000 $1,000000 §0 $1,000,000
Crack Seal & Slurry Seal South Apron {atermiDl) 1 18 360,000 $50,000 381,000 $8.000
§Overay Taxiway Aipha between A2 and A3 Exits(4” AC) 1 L5 $479,010 $479,010 $431,109 $47,901
1Ml & Overiay North Apron (2”%an02) 1 L5 $50,400 550,400 $45,360 $5.040
1Subtoal 2008 $1,680410 §1,680,410 $620,469 §1,088,941
2007
[Airfield Storm Drain Upgrade 1 L3 $760,000 $760,000 $684.000 $78,000

Mill & Overday SE HangerTaxiways(Z9)

Bang01ic,01,02,03,032,03b, 11412 exc. tenant areas) 1 LS $155,000 $155,000 $130,500 $15,500
Mill & Overlay N Access Rd. (4%} {c-w sec. rdtow(1-05) 1 LS £250.000 §260.000 $225.000 $25,000
JReconstruct NW Vehicie Pkg, (5N of Cascade,pan01) ] L5 $57,400 357,400 §0 $57,400
1Subtotal 2007 §1,222400 $1,222 400 $9,048,500 $i1rseno
2008 00000 30 30 0 0

Rehabilitale S, Terminal Access Rds (45%(E-W rdenif2 & N-

& et} 1 LS $80.000 $80.000 $72.000 $8.000

Mill & Overlay SE HangarTaxiways(2”) (hang04a,04b 05,07

&D8) 1 LS $a91,200 $281,200 3282080 $201%0

Reconstruct SE Access Rd & Aule Pkg (4" Gorge Winds,
dhango? aphangdt) i LS $100,000 $160,000 $50,000 $10,000

Subiotal 2008 $471,200 $471,200 424,080 MTAD
{Subtotal Short Term Projects (Years 1-5) $4,087,410 | 33,709,008 $1,358,401

30% Engineering & Contingency $1,220,223 $812,703 $407,520
Total Short Term Projects (Years 1-5) 35,287,633 $3,521,712 31,785,921

intermediate Term Projocts (Years 6-10)

Project Qty. Unit Unit$ Total Cost | FAA E%igibla Port
Jovertay Norh Vehicls Phg Lot (both sections) (§° AC) 1 15 $238,000 $238,000 80 $238,000
18 & Overlay N T-Hngr Taxiways (2" AC) 1 L8 $215,800 $215.800 $194,040 $21,560
{Overiay South Terminal Vehicle Parking Lot (4° AC) 1 LS $385,000 $385,000 30 $385,000

econstiuct R 7125, Exits & Drainage Sys. i LS $2,500,000 $2,500,000 $2,250,000 §250,000

Redocate South Paraliel Taxiway {Bravo) {5,400x507) w/

Eight Exit Txy, Extensions; Demo old pavermernt 32,450 sY $30 $973,500 $578,150 §67,350
Iuedsum intensity Taxhway Lights (MITL) - New Txy Bravo 5400 LF $40 $218,000 $194,400 $21,800
{Demo Existing Hangars (for Txy Brave Relos.) 38 000 SF $2.75 $104,500 $94,050 $10,450

High Speed Exit Taxiway w! lighting 3000 sY $30 $106,000 $95.400 $10,800

Sturry Seal North Apron (Western & Cagcade) 7,639 5Y $2.25 $17,188 $15,460 $1.718
{Sturry Seal North Apron (ATCT to Western AC) 10,000 3Y $2.25 $22.500 $20,250 $2,260
iS§urry Beal Premier Bidg. Apron (hidg front to Alpha) 7,414 sY §2.25 $18,000 $14.400 $1,800

Sturry Seal NE Apron (Right Approach) 5433 sY $2.25 513,124 $11.812 $1,312

Sturry Sesl Premiar/Fuel Area Apron 10,558 8Y $2.25 $23,751 321,378 $2,378

Shurry Seal Gorge Winds Apron 3,000 5Y $2.25 $2,250 $2,025 3225
$Shunry Seal South Apron ) 24,758 8Y 3225 $55,709 350,13 35570
;E?iuyw Seal South Parallel Taxiway {Bravo) 37.622 3Y $2.28 384 850 $76,185 $8,485
{Siurry Seal South (former Premier) Agron 2,087 5Y $2.25 $4 851 $4,186 $485
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Slurry Seal SE Apron (Eagle Al 4,333 Y §2.25 $9,740 $8,774 3975
Siurry Seal North Paratlel Taxiway (Alpha) & Hold Areas 45,241 5y $2.25 $101,792 391513 $10,179
$Medium Intensity Runway Lights (MIRL) - New 5,400 LF $40 $216,000 $194,400 $21,800
Shurry Seal North T-Hangar Taxiways 13,000 8Y §2.25 $28,250 328,328 $2.925
Subtotal intermediate Term Projects {Years 5-10) $5.335,208 54,240,985 31,084,221
30% Engingering & Contingency 51,800,582 $1,272, 2588 £328,288
Total intermudiate Torm Projects {Years 8-10) 38,835,787 $5,513,280 $1.422.487

ﬁLong Term Projects {Years 11-20)
Project Qty. Unit Unit s Total Cost | FAA Eligible Port
Airport Building Maintenance Projects 1 LS $078,800 $970,500 §0 $978,600
Overlay SE Access Rd (E of Main Apron) (4" AC) i L5 $103,208 $103,208 $92,088 $10,330
Overiay N. Access Rd (47) {east section,rdtow0 1-05) 1 L3 $300,000 $300,000 3270,000 $30,000
Overlay SE Hangar Main Taxiway (Mill § 2°AC) 5,000 sY 318 $80,000 372,000 $8,000
{0veriay Noith Apron (ATCT to Western AC) (3° AC) 10,000 sY $18 $160,000 $144,000 $18,000
{Overday Premier Bidg. Apron (bidg front to Alpha) (3"AC) 71 8y $16 3113776 $102,308 311,378
{0vertay Premier/Fuel Area Apron (3° AC) 10,556 sy 318 $168,896 $152,008 $18,890
{Overlay NE Apron (Emerald to W. End of Old Hng) (2" AC) | 10,867 SY 312 $128,004 $115,204 $12,800
jOveriay Gorge Winds Apron (2" AC) 1,000 sY $12 $12,000 $10,800 $1,200
HHigh Speed Exit Taxiway w! lighting 3,000 sy $30 $106,000 $95 400 $10,800
Inonth Access Road Extension 1,500 LF 566 $82,500 $74,250 38,250
ISouth Access Road Extension 1,000 LF 355 $55,000 $48,500 §$5,500
INorth Comporate AC Apron (new) 6,667 sy $29 $193,333 $174,000 $19,333
INorth T-Hangar Taxilanes {new) 5,000 8y 328 $145,000 $130,500 $14,500
INorinwest Corporate Hangar Apron 10,000 sY $29 $200,000 $261,000 $29,000
§PaR {raplace existing VASH 2 ea $60.,000 $120,000 $108,000 $12,000
§Compass Rose Marking/Calibration 1 LS $10,000 $10,000 $9,000 $1,000
ESiurry Saal North Apron (Western & Cascade) 7.838 Y $2.25 $17,188 $15,468 $1.718
{Sturry Seal North Apron {ATCT to Western AC) 10,000 Y $2.25 $22,500 $20,250 $2,250
¥Sturry Seal Premier Bldg. Apron (bldg front to Alpha) 7,111 sY $2.25 318,000 $14,400 $1,600
Slurry Seal NE Apron {Right Approach) 5,833 sy $2.285 $13,124 $11,812 $1,312
Sharry Seal PremisrFue) Area Apron 10,556 Y $2.25 $23,751 321,378 $2,375
Slurry Seal Gorge Winds Apron 1,000 Y $2.25 $2,250 32025 $225
§Sturry Seal South Apron 24,756 sY $2.25 $55,701 $50,131 35,570
Slurry Seal SE Apron {Esgle Al 4,333 sY $2.25 $9,749 $8,774 $075
Siurry Seal South Paraliel Taxiway (Bravo) 37,622 8y $2.25 $84.550 $78,185 $8,485
Slurry Seal North Parallel Taxiway (Alpha) & Hold Areas 45241 sy $2.25 $101,792 $91,813 310178
Shurry Seal Rwy 7/25; repaint markings 90,000 sY $3.00 $280,000 $252.000 $28.000
Mediurm Intensity Taxiway Lights (MITL) - Replacement for
North Parallel Taxiway (Alpha) 5,400 LF 340 $216,000 $194 400 $21,800
{Slurry Seal North Apron (Western & Cascade) 7,838 8y $2.28 $17,188 $15,489 $1.718
1Slurry Seal Norh Apron (ATCT to Wester AC) 10,000 8Y $2.25 $22,500 320,250 $2.250
15iurry Seal Premier Bidg. Apron (bldg front to Alpha) 741 8y $2.25 $185,000 $14,400 $1,600
{Sturry Seal NE Apron (Right Approachy 5,833 5Y $2.25 $13,124 $11,812 $1312
ISiurry Seal Premien/Fuel Area Apron 10,556 sy §225 $23,751 $21,378 §2,375
Slurry Seal Gorge Winds Apron 1,000 sy $2.25 $2,250 $2,025 3225
Slurry Seal South Apron 28,756 sY §2.25 $55,701 $50,131 $5,570
§5iunry Seat SE Apron (Eagle Air) 4,333 5Y $2.25 $0,749 38774 $975
Shurry Seal South Paraliel Taxiway (Brave) 37,622 sy $225 $84,650 $76,185 $8,465
Slurry Seal North Parallel Taxiway {Alpha) & Hold Areas 45,241 Y $2.25 $101,762 391,813 $10,179
{Siurry Seal North Corporate AC Apron (new) 6,687 8Y $2.25 $15,000 $13.500 31,500
{Stutry Seal North T-Hangar Taxdanes (new) 5,000 SV 5225 $11,250 $10,125 31,125
%szunysm Northwest Corpotate Hangar Apron 10,000 sY $2.25 $22500 $20,250 $2.280
{Subtotal Long Term Projects (Years 11-20) $4,285,567 $2,675,370 $330,507
30% Enginesring & Contingancy $1,285,670 $892,611 $59,178
Totaf Long Term Projects {Years 1120} $5,571,237 | $3,867,981 $429,778
§CIP Summary Total Cost* | FAA Eligible Port
Total Short Term Projects {0-5 years) $5.287,633 $3,521,712 $1,765,82%
Tolal Long Term Projects (6-11 years) $5,935,787 $5,513,280 $1,422467
Total Long Term Projects {12-20 years) $5,571,237 $3,887,981 $428,776
Total 1 317794837 | $123029731  $3.818,184
" includes 30% Engingering and Contingency {2003 dollars)
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Short Term Projects (1-5 Years)

Pavement maintenance and rehabilitation projects represent a significant portion of the short term projects at
Troutdale. Crack fill and slurry seal projects are scheduled for the runway, Taxiway Alpha (north parallel)
and south apron. Overlay or other pavement rehabilitation projects are planned for sections of Taxiway Alpha,
sections of the north apron, and several hangar taxilanes in the southeast section of the airport. Taxiway Bravo
(south parallel), will undertake slurry seals during the interim, and not a rehabilitation, since it is planned for
relocation within 10 years (FAA standard for funding). The Port will also be conducting several pavement
rehabilitation projects for airport access roads and vehicle parking areas on both the north and south sides of
the airport. An airport signage plan project is included.

Two other large projects planned within the short term period include upgrades to the existing stormwater
drainage system and site development work for a future industrial/commercial site in the southeast section of
the airport. It is anticipated that the site development project will also include a wetland mitigation
component, although the specific mitigation strategies will be determined through separate study and design.

Intermediate Term Projects (6-10 years)

The intermediate term of the CIP continues with numerous pavement maintenance and rehabilitation projects,
including slurry seals for most aprons, both parallel taxiways and several hangar taxiway/taxilanes. Pavement
overlay projects are planned for the north and south terminal area vehicle parking lots during this period.

Two major airfield pavement projects are planned for this period that will involve reconstruction or new
construction. Runway 7/25 will require reconstruction (overlay) and may also be narrowed at that time to 100
feet. At the time the runway is narrowed, the medium intensity runway edge lighting (MIRL) system is
planned for replacement and the existing stormwater drainage system (based on the existing 150-foot wide
runway) will need to be modified. The existing nonprecision instrument runway markings will also be
replaced and the existing exit taxiways connecting on either side of the runway will need to be modified to
reflect the change in runway width.

In a separate project, Taxiway Bravo will be relocated approximately 40 feet south to meet FAA runway
separation standards (the existing taxiway will be removed). Several existing hangars located near the
southeast end of the airport (nearest the parallel taxiway) will need to be removed/relocated to accommodate
the new Taxiway Bravo and the required clear area for use by larger air tanker aircraft. The Taxiway Bravo
and hangar removal project is currently planned toward the end of the intermediate term (8-10 years) based on
existing building leases and the condition of the taxiway. The existing medium intensity taxiway lighting
(MITL) system is planned for replacement as part of the taxiway relocation project. An additional high speed
exit is planned for Runway 7/25. A decision about the best location and direction for the exit will be made as
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part of the pre-design phase based on traffic needs at the time the project is completed.
Long Term Projects (11-20 Years)

The majority of long-term projects at Troutdale involve pavement preservation, resurfacing, reconstruction or
new construction. This includes periodic slurry seals for all airfield pavements on approximately a five-year
cycle. Asphalt overlays will be required for several aircraft aprons located on both sides of the runway.
Projected new construction includes additional corporate apron areas and hangar taxilanes on the north side of
the runway. These timing of these facilities will be heavily affected by market conditions and overall demand
for additional space on the airport. A second additional high speed exit is planned as a long-term project.
Some of the projects identified toward the end of the long-term period will likely be developed beyond the 20-
year planning period, as future demand for facility improvements may change. In addition, the projects
identified early in the long-term period may be undertaken sooner if funding is available or the demand for
specific projects increases.

The Port has identified several building maintenance projects for existing buildings that are not currently
eligible for FAA funding. Long term lighting improvements include replacement of the existing MITL on
Taxiway Alpha and the replacement of existing VASI units with new-generation precision approach path
indicators (PAPI).

Long term roadway improvements are planned in conjunction with expansion of aviation facilities on the
airfield; overlays are planned for existing airport access roads (north and southeast sections of airport).

Financing Of Development Program
Federal Grants

A primary source of potential funding identified in this plan is the Federal Airport Improvement Program
(AIP). Asproposed, approximately 72 percent of the airport’s 20-year CIP will be eligible for federal funding.
Funds from this program are derived from the Aviation Trust Fund, which is the depository for all federal
aviation taxes collected on such items as airline tickets, aviation fuel, lubricants, tires, aircrafi registrations, and
other aviation-related fees. These funds are distributed under appropriations set by Congress to all airports in
the United States that have certified eligibility. The funds are distributed through grants administered by the
Federal Aviation Administration (FAA).

Under current guidelines, the airport sponsor receives 90 percent participation on eligible projects. According
to FAA guidelines, the Port of Portland is eligible under the Airport Improvement Program (AIP) to receive
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general aviation entitlement and discretionary grants.

Under current congressional funding authorization, airports like Troutdale are eligible to receive up to
$150,000 per year to use on eligible airport improvement projects. The future availability of the GA non-
primary entitlement funding is dependent on congressional reauthorization and may change during the
planning period. However, based on current legislation, these grants have become a very significant source of
FAA funding for general aviation airports. Airports may combine up to three years of GA entitlement funding
for projects. Discretionary grants are also used for larger projects that require additional funding.

The limitations of AIP funding will dictate in large part, the actual schedule for completing airport
improvement projects through the planning period. Based on the competition for dollars at general aviation
airports, it is unlikely that AIP grant monies will be available every year. As a result, some projects may be
occasionally deferred until adequate funding can be obtained.

State Funding

The State of Oregon Department of Aviation operates a program to assist airport sponsors with pavement
maintenance and associated improvements (crack filling, repair, sealcoats, etc.), which have not traditionally
been eligible for FAA funding. The Port of Portland does not currently participate in the ODA pavement
maintenance program; however, the Port has worked with closely with FAA in developing a pilot program
which addresses funding for airport pavement maintenance at general aviation airports.

Financing the Local Share of Capital Improvements

Several airport improvement projects identified in the master plan are not eligible for federal funding.
Revenues generated at the airport through land leases, fuel sales, hangar rentals, etc., are used to support the
airport maintenance and operations and the capital improvement program. The Port of Portland is responsible
for coordinating the financial management for its three general aviation airports in addition to PDX. Within
this system, the maintenance, operating and capital budgets for each individual airport are managed to address
the most critical needs and to reflect the limitations of funding.

Private funding for aircraft hangar construction, business-related facilities and other tenant items has, and is
expected to continue being a significant part of the overall financial investment required during the planning
period at Troutdale Airport.
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CHAPTER EIGHT
Airport Layout Plans

The airport layout plans are contained on the following 11" x 17" pages at half size of originals, and include
the following sheets:

o Drawing la:  Airport Layout Plan Drawing la
o Drawing 1b:  Airport Layout Plan Drawing 1b
o Drawing2a: FAR Part 77 Airspace Plan Drawing 2a
o Drawing2b: Runway Surface Approach Plan and Profile Drawing 2b
o Drawing 3: Airport Land Use Plan with 2022 Noise Contours Drawing 3
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@ Existing nonprecision opproach is circle—to—land. Future nonprecision GPS AVIGATION EASEMENT ——— - ) - 5,999 0 Some
approach may include a stroight—in, or offset approach, for one or both ends. 7 2z OBSTACLE FREE ZONE (OFZ) 5,799° X 400 Same
OTHER PI S +— P
ORT D IE Established runway protection zones hove been the basis for post property ROPERTY LINE . CRITICAL AIRCRAFT Citation Il Some
A‘RP ATA ocquisition, BUILDINGS e 7 visuol [p] Same
APPROACH TYPE
EXISTING FUTURE Clear slopes calculated from Airport Obstruction Chort dato. BUILDINGS TO BE REMOVED 25 visuol [0] Same
AIRPORT REFERENCE GODE B Same VEHICLE GATE _ ((P) = PEDESTRIAN GATE) * 7 2011/5081 | 341
- i i ificati N XXX TN APPROACH SLOPE: REQUIRED/CLEAR — - -
AIRPORT SERVICE LEVEL (NPIAS) Refiever Some SR::::-.ZO(,‘::IC:)E p:e::l::tes opproach surfoce, is dllowed os a madification to l{(})\:(;;;R:PHIC ECONTORUI:: — )XXX[ ) /! 25 201 /141 l§] 341
RUNWAY CLASSIFICATION General Utiiity 1 Same = OURSE & BRIDGE /CULVE . . APPROACH AND 7 REILS; VASI—3.0° Same
DATUM FOR ALL [TEMS NADB3/NAVDSB Same Complete airport perimeter is fenced, il(:‘\’FIELDLINE — LANDING AIDS 25 | RELS, VASI-3.0" Same
" H L
Lotitude 45 32’ 57.73" N Some LIGHTS: SINGLE/FLASHING 2 < | Lotitude | 45" 32' 57.41" N Same
AIRPORT REFERENCE POINT  [&] Concitude o2 24 0451 W Same {t] Devictions from FAA stondards: WIND CONE —- - RUNWAY 7 Longitude]l 12" 24 42.2% 3
9 1 - — Rood (vehicle) penetrotion of Runwoy 25 appraoch surface. THRESHOLD LIGHTS (FUTURE W/ REIL) [ Do oD END ongttu - 22° 24 4243 W ame
AIRPORT ELEVATION (Feet above MSL) . 38.8 Some - Separatian between runwoy ond south pardllel taxiwoy is 40 faet less ROTATING BEACON £ = COORDINATES  [R] 25 Latitude 45" 32" 58.34" N Same
MEAN MAX. TEMP. (Hottest month) 82 Same than B~Il standord 240". (This will be resolved with future Taxiway B oRT o Longitude} 122* 23’ 26.59" W Same
TERMINAL NAVIGATIONAL AIDS D] " NDB GPS praject os shown. : :'CTD LIN:EFERENCE PONT 9 ) D7E 7 32.0° Same
AIRPORT ACREAGE Fee Tile 251.20¢ 256.954 . See Master Plon text for discussion of patential oreo roodway chonges required PAPI/VAS| s oo 25 P 350 = Same
Easement 7.36+ 1318+ should airport in the future chonge to C—Ii clossification to serve faster RUNWAY LIGHTING Medium Intensity Same
Tiedawns Used 29 42 corporate aircraft. Larger required sofety areas couse runwoy and RPZ to TAXIWAY LIGHTING Medium intensity Same
BASED AIRCRAFT
SPACES Hangar Spaces 164 235 move furiher west. RUNWAY MARKING . Nonprecision Same
TRANSIENT AIRCRAFT SPACES (TOTAL) 132 (33 REQUIRED) . 95 (45 REQUIRED) . WIND COVERAGE % 97.9% Some
FEDERAL AVIATION W, PORT OF | oo IN ASSOCIATION WITH: _ DRANNG NO.
» ARON FAEGRE and ASSOCIATES T TROUTDALE AIRPORT
"TVE PREPARATION OF THIS DOCUMENT MAY HAVE BEEN SUEBCRTED, N PART. VERIFY SCALES ADMINISTRATION APPROVAL : APPROVAL Y s
THROUGH THE ARPORT WPROVEMENT PROGRAM FINANCIAL ASSISTANCE FROM | PORTLAND 520 SW Yamhiil, Rodg;mn 1 ENGINEERING CORPORATION LA P P 1q
THE FEDERAL AWATION ADMNISTRATION AS PROVDED UNDER. TLE 49, UNITED BAR IS ONE INCH ON ! ortiand, Oregon O o o Sae 300 AIRPORT YOUT PLAN UPDATE
e A S 0% MY OF W FAA Aocee T O ek T || ORGNALDRAWMNG. |} o,y approval letter dated: APPROVAL DATE: o mhogn@omzm g 20041815 g 55502710 o :
DOCUENTS BY THE FAA DOES NOT I8 ANY WAY CONSTIIUTE, A COMATMENT ON “9 NOT ONE INCH LN o v conturynest.com SHEET NO.
DEMCIED HESEM WO DOES 1T BDICATE, THAT THE. PROOSED. DEVELGPENT 15 THIS SHEET, ADJUST - DES'GNE;’F Bv: l DRAWN %: CHECKED BY: = 300° 1 ]
Wﬂv ACCEPTABLE IN ACCORDANCE WITH APPROPRIATE PUBLIC SCALES ACCORDINGLY. T RO 1 OF 5
- Manager, Sedttle Airports District Office SIGNATURE i OCTOBER 6, 2004 ) TROUTDALE-10




L AVMNNY

RUNWAY 25

LOW VISIBILITY
COVERAGE: RUNWAY 7 — 25 96.6%

CEILING — 1000 FEET AND/OR VISIBILITY — 3 MILES
BUT MORE THAN 200 FEET AND 1/2 MILE

L AVMNNY

RUNWAY 25

LOCATION MAP

WASHINGTON

15 MILES Q
- .

VICINITY MAP

N .
WASHINGTR e eon

Troutdate Rd.

DECLARED DISTANCES

RUNWAY
7 25
DISPLACED THRESHOLD 0 ,
(Approach ends) 0
STOPWAY . s
(Stop End) 0 0
CLEARWAY , .
0 0

(Stop ends)

TAKEOFF RUN AVAILABLE
(TORA)

TAKEOFF DISTANCE AVAILABLE
(TODA)

ACCELERATE — STOP DISTANCE
AVAILABLE (ASDA)

LANDING DISTANCE AVAILABLE
(LDA)

5,399’ | 5,399

5,399' | 5,399

5,399" | 5,399’

5,399" | 5,399

L&

ALL WEATHER SE Stork St. H \
COVERAGE: RUNWAY 7 — 25 97.9% m [ [l 3
a
WIND ROSES 1 MuE
LOCATION OF OBSERVATION: 0 2 MILES
STATION NO, 24242, TROUTDALE, OREGON
PERIOD OF OBSERVATION:
7/49 — 3/51 (24 OBS/DAY) AND 4/51 — 3/53 (6 — 18 0BS/DAY)
*WIND VELOCITIES ARE IN MILES PER HOUR
FEDERAL AVIATION W, PORT OF IN ASSOCIATION WITH: DRAWING NO.
| ARON FAEGRE and ASSOCIATES ENTURY WEST TROUTDALE AIRPORT
“IHE PREPARATION OF THES DOCLUENT MAY HAVE BEEN, SUPPORTED. IN PART, VERIFY SCALES ADMINISTRATION APPROVAL "" PORTLAND APPROVAL 520 SW. Yamhil, Roofgarden 1 CENTURY WeST CORPORATION RPORT 1b
FEDERAL AVATION ADMINISTRATION AS PROVIDED UNDER TITLE 40, UNITED BAR IS ONE INCH ON Portland, Oregon - 6650 SW. Redwood Lans. Sute 300 Al LAYO UT PLAN U PDATE
T orrian vews on paley o e oA oot or e || 1 See approval letter dated: APPROVAL DATE: o taagroarg o0y sas-41s- 315 o 55 6382710 tox
B P or THE UNTED STATES T0 PARIGPATE B Ay DEVELOPMENT. | ¥ NOT ONE INCH 1ON PP ' - i DESIGNED BY. . DRA.,;: 57 CHECHED ;:wmw;;::;m SHEET No.
F 1 S o s - : ; 2 :
BAATLL s s W R || SENES WEROmLY T MME TR [ AIRPORT LAYOUT PLAN 2 OF 5
Manager, Seattle Airports District Office SIGNATURE " AUGUST 21, 2003 R * TROUTDALE—1b




KEY: PLAN NOTES:
1. TR = TRANSITIONAL
AP = APPROACH
C = CONICAL
1. TERRAIN OBSTRUCTION CROSS—HATCH H = HORIZONTAL
ITSOPGS%J‘TBD ﬂpﬁ\)fgﬂa%NFER?MFgRSGS DIST = DISTANCE FROM RUNWAY END
2. OBSTRUCTIONS NUMBERED 1 THROUGH 20 USE
mm 2&5&)‘.‘5 FIR TREE SAME 1.D. NUMBERS AS IN CHART OC649,
3. OBSTRUCTION ELEVATIONS ALL OBTAINED FROM
. 2. OBSTRUCTION CHART 0C649.
4. OBSTRUCTIONS UNDER TRANSITIONAL ANO INNER
APPROACH SURFACES ARE SHOWN ON SHEET 4.
17 et
+:1| APP__SURTACE
izl
]
i [; ol
3
3 /2
2[5
m /&
0 2000' 4000°
e R —
. 17D31°E
: IN ASSOCIATION WITH: DRAWING NO.
AOMINSTTION, APOROVAL BN % O ppROVAL || ARONFAEGRE andAssociTEs e nTuny west TROUTDALE AIRPORT
OF THIS DOCUMENT MAY MAVE BEEN SUPPORTED, IN PART, VERIFY SCALES S NEESG CORPORATON”
Wﬁ?%% PROGRAM FINANCIAL ASSISTANCE FROM ‘ PORTLAND mpséx.ammgﬂ,wm. jarde 1 . smcé»gmczq::ﬁg/:gfa%N A,RPORT LAYOUT PMN U PDATE 20
THE FEDERAL AVIATION ISTRATION AS PROVIDED UNDER TITLE 49, UNITED BAR IS ONE INCH ON 503 r i) 6529 Portiand, Oregon 97224
STATES CODE, SECTION 47104, DO NOT NECESSARILY ORIGINAL DRAWING. (503)222-2546 - fax. (503)222 50341922130  ph. 805~639-2710 fax
THe OFFICAL P T . I T 0" muaE— 1" See approval letter dated: APPROVAL DATE: faegre@onemain.com wew.canturywast.com SHEET NO.
THE PAI;‘T‘SNBV'H-E lNFlTED STATES TO P%;’ATE N m%mmmr o IF NOT gEl'NE INA(:[;"JU%"I" DESIGNED BY: I DRAWN BY: CHECKED BY: SCALE:
(1] DEVELOPMENY IS THIS SHEET, : 1" = 2000’ .
ENVIRONMENTALLY ACCEPTABLE IN ACCORDANCE WTH APPROPRIATE PUBLIC SCALES ACCORDINGLY. v - AF L PROJECS M FAR PART 77 Al RS PACE PLAN 3 OF 5
LAw - Munc’ger. Seattie Airports District Office SIGNATURE OCTOBER 6, 2004 : TROUTDALE—2a
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a.” (-
—; FENNA ‘& -BEACON
*—’@%_-%: —OL—AIR -TRAFEIC . ..
L ! el
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R

=

500%39g00°_x 000" ~—=x i
VIS MIN 31\‘ MILE-B= 9

:1..APPROACH

[N

C IR
' 34:1 APPROACF

. RUNWAY

300" — 3 A S — 300'
n
~ HORIZONTAL SURFACE EL.188.8° N '
200" — | o o o e e e o e o TN e SN o e e e — __...______s _____ 8_8_8_ _____________________________ 4 — 200
RS E
~ Z
DE ~ 5
3 4 S\ ~ o o
[o)] »
100" — oD N 2 — 100
~ o~ B i
~ R @) ]
= o 0.2% SLOPE ﬂl 4
] e ———— e ————
0'— & -0
—] |- 200’ 200" —i=—1 E
| e 5399 X 150° RUNWAY — E
i ELEVATION AT HIGHEST POINT
OF APPROACH WIDTH
] | | n | | | | o i | | |
[=3 T K- k- T - T k- I E E - =) =) I ) Fe % k. o
8 8 8 8 8 88 B8 8 8 % & 8 8 8 8 8 8 8 18 8
s & § ®& & 8 & 8§ & &8 e & 88 & & &8 & 8 8§ &8
- o © ~ © 1000° 0 1000° 2000°
: SCALE OF FEET . STRUCTION T, DETAILS
—— PROFILE IS OSITE OF 5. ALL OBSTRUCTION ELEVATIONS FROM OC849 HORIZONTAL SCALE: 17 = 1000 - SURFACE AB:STRUCT'ON P 5
i RN - RUNWAY| 0BSTRUCT.| DESCRIPTION ' 3 ~PROPOSED- —
THE HIGHEST ELEVATIONS ACROSS DATED FEBRUARY 1993 ARE IN GVD29. 100° o 100' 200" NUMBER | DIST FR RW E{m PENETRATION|ELEVATION | RUNWAY DISPOSITION
THE WIDTH OF THE APPROACH. CORPSCON VERSION 5.11.08 WAS USED TO N , TYPE / DIST
DETERMINE THAT 3,36' CAN BE ADDED TO SCAE OF TEET
2. TR = TRANSITIONAL ACHIEVE NGVDBB COORDINATES. THE PORT OF VERTICAL SCALE: 1% — 100" TREE © 9100 AP/4 EST. | 138" EST.[440' N EST. | REMOVE OR T0P =
AP = APPROACH PORTLAND SURVEY DEPARTMENT USES A : = TREE © 8870° APAQ EST, | 134 EST. |200° S EST. REMOVE OR T0P P
P = PRMARY CONVERSION gu;;g:i];‘ BETEEN NGWOZ0 ND TREE_© 860" AP/ EST, 19" EST. {30 S EsT, REMOVE_OR_TOP 2 /8
= GVDBE. 0849 TREE_© B08O' AP/14 EST. | 115 ESI. | 400° N EST, | REMOVE OR TOP 5
H = HORIZONTAL LISTED ACCURACY 7O ONLY INTEGER FEET, A TREE © 7850 AP/Y ESLT. 93’ EST. | 300 N EST. | REMOVE OR TOP & [
DIST = DISTANCE FROM RUNWAY END CONVERSION OF 4.0° WILL BE USED TO MAINTAN TREE © 7780 AP/18' ST, | 109° EST. |480° S EST. REMOVE_OR_TOP o
3. UPON ALP APPROVAL, IT IS THE PORT'S SIMILAR ACCURACY. [ IREE_© 7690° AP/7 EST. | 08 EST. | 220° N EST, | REMOVE OR TOP
RESPONSIBILITY TO ACCOMPLISH THE ANOMOVETER @ 29201;! /23 EST. | 57 EST. _[270° N EST. | NONE
O0BSTRUCTION DISPOSITION. 6. @ STANDS FOR OBSTRUCTION. WINDSOCK ® 3020° _[P/26" EST. | 61" EST._[220' N EST. | Ex. OBST LGHT
WINDSOCK_@ 5390° _|P/10° EST, | 49' EST. | 30° S EST. EX._ OBST. LIGHT
4. OBSTRUCTIONS NUMBERED 1 THROUGH 20 USE SIGN @ 5650° AP/9 EST, | 50 EST. 160 S EST. NONE
SAME ID NUMBERS AS IN CHART 00849 DATED o S Eer T o7 ter 120 N Eo. NonE
7 FENCE © 5840 [NONE 56" EST. | CONTINUOUS | NONE (FOR INFO. ONLY)
DIRE_@ 5300° R/E E 53 EST. | 350' N EST. | FX. OBST, LIGHT
(2] TREE © 7010 AP/4F EST. | 127 EST._[40° S EST, | REMOVE OR TOP
@ | TREE © 7180 AP/45 EST. | 125 EST. |520° N EST._ | REMOVE OR TOP ]
TREE © 7220 AP/55 EST. | 135 EST. [200° N EST. | REMOVE OR TO
TREE © 8490 TR/21° EST. | 150 EST. |B30° N EST, | REMOVE OR 7O 17D31'E
) TREE © 8630 AP/10°EST. | 145 EST. |430° S £ST. | REMOVE OR TOP 08/09/04
I{ATL(M
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