Chapter 5

ALTERNATIVES ANALYSIS
The alternatives analyses component of this Master Plan Update considers the facility
requirements determined in the previous section, accepted airport standards, and the ultimate
goals of the Airport, to produce long-range development alternatives. Once the long-range
development program has been determined, short-range improvements can be readily
implemented without jeopardizing the ultimate concept. The program will evaluate how to best
improve existing airport facilities in terms of overall efficiency, while also accommodating the
logical and efficient development of a future airport facility. The goal of this alternatives
analysis is to optimize on-airport land use, maximize the capacity and economic viability of the
existing facilities, and identify the facilities and practical stages of future development.
It is again important to note that selection of a layout for the facility does not imply any
commitment to construct proposed improvements. The layout is simply a guide for these
improvements based on the recommendations identified in Chapter 4. Several factors, such as
actual demand, availability of funds, and desires of the sponsor in conjunction with the desires
and concerns of the surrounding community, must also be considered when assessing airport
projects.
ASSUMPTIONS
It is important to address several key assumptions and project needs that were developed in
earlier parts of this study before any alternatives can be analyzed. These assumptions are part of
the foundation upon which the alternatives are built. Without a broad understanding and
acceptance of these “building blocks,” subsequent discussion of airport alternatives is unlikely.
 The proposed new middle school’s location northwest of the approach to Runway 24 (see
Figure 5-A) will not impact the existing airport infrastructure and forecasted changes, and
recommended improvements are not expect to impact the school’s exposure to aviation
operations.
 The airport will remain a general aviation airport, and the designation as a reliever airport
under the NPIAS will most likely not occur in this 20-year planning period. Refer to
Chapter 2 (Page 15) for the description and purpose of NPIAS.
 The existing types of aircraft using the airport are not expected to change significantly
through out the planning period and the existing mix of operations is forecasted to remain
primarily single engine aircraft. However, increasing use of the airport by slightly larger
business class turboprop and turbofan aircraft is inevitable if the airport corrects existing
deficiencies and undertakes the recommended improvements.
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 Available runway length meets the needs
of a majority of the current fleet and
existing critical aircraft, but a runway
extension will be necessary to meet the
growing tourism industry and the
projected demand for business turboprop
and turbofan aircraft.
 The close proximity of residential property
and homes east and south of the airport
will prohibit any upgrade from a visual
approach procedure to Runway 24, and the
location of existing airport buildings and
homes south of the airport prohibit any
upgrade from a non-precision to precision
approach to Runway 06. Refer to Figure
5-A.

Figure 5-A
Approximate Location of
Proposed New Middle School

 Obstructions abound around and on the
Photograph by Dufresne-Henry, Inc.
(August 2002)
airport, but of primary concern is the
extent of obstructions (primarily trees) in
the Runway 24 Part 77 approach and the
transitional surfaces along the airport’s southern boundary. These obstructions and the
impact they have on private residential property resulted in the development of a
complete set of alternatives that help minimize, but not eliminate the impact.
 The ARC is forecasted to be B-II based on the Beech King Air 200 becoming the critical
aircraft, and the airport will remain utility as defined by FAR Part 77 (see Appendix A).
 Hangar and apron space is at capacity and that a portion of the existing apron lies within
FAA protected areas (OFA).
ALTERNATIVES
Four alternatives are presented, each as a stand-alone option, culminating in the “preferred
alternative”. Except as noted, no attempt was made to carry over development plans or costs
from one alternative to another.
 Alternative “A”
o Bring the airport into conformance with FAA design standards by correcting safety
area deficiencies, obstruction removal, and removing aircraft apron inside the OFA.
o Perform required maintenance.
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 Alternative “B”
o Bring the airport into conformance with FAA design standards (Alternative “A”),
plus
o Extend the runway 500 feet to the west (total length 3,500 feet), and
o Add capacity as needed
 Alternative “C”
o Bring the airport into conformance with FAA design standards (Alternative “A”),
plus
o Extend the runway 1,000 feet to the west (total length 4,000 feet), and
o Add capacity as needed
 Alternative “D”
o Bring the airport into conformance with FAA design standards (Alternative “A”),
plus
o Relocate the runway 720 feet to the west to clear obstructions in the Runway 24
approach surface
Alternative “A” Concept
This alternative corrects safety deficiencies, but includes no further improvements other than
those necessary to bring the airport into compliance. Refer to Figure 5-B (Alternative “A”
Airport Layout).
Alternative “A” RSAs - The existing RSAs are not in full FAA compliance. While the RSA
width meets standards, the extended RSAs do not. As previously noted, the extended RSAs
should have 300 feet of adequately cleared and graded overrun. Neither the Runway 06 nor 24
ends are property graded, and there is approximately 200 feet on the Runway 06 end before it
abruptly drops off into a wetland area. The Runway 24 end is easily corrected with minor
grading and no additional fill. However the Runway 06 end must be addressed.
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Safety areas cannot be modified or waived like other airport design standards.1 This leaves three
options: shorten the runway, shift the runway, or build up the existing RSAs.
 RSA Option 1. The runway length can be shortened to approximately 2,900 feet, which
will move the Runway 06 end safety area out of the wetlands and onto stable ground. As
addressed earlier in this report, the runway is already too short to meet existing demand.
While a 2,900 foot runway will meet the needs of many of the existing single-engine
reciprocating users, a shorter runway will have a negative impact on economic growth at
the airport.
 RSA Option 2. Both runway thresholds can be shifted to the east by approximately 100
feet. Like Option 1, this would move the Runway 06 RSA out of the wetland, but would
require the construction of 100 feet of additional runway on the 24 end, plus it would
shift the Part 77 approach surface 100 feet to the east increasing the amount of
obstructions. In addition, the RPZ would shift off airport property and onto private land,
which would require acquisition of the property. Essentially, to avoid construction of a
full RSA on the Runway 06 end, the City would have to acquire private property on the
Runway 24 end. The exchange is not considered cost effective.
 RSA Option 3. The preferred option is to construct in place a full 300 feet RSA on the
Runway 06 end. This would impact a wetland area, requiring an Environmental
Assessment (EA) and wetland mitigation (discussed in Chapter 6 of this report). The
RSA would be designed and constructed to full FAA standards, meeting grade and
composition requirements. The approximate cost of this project is $175,000, plus
permitting and an EA.
Alternative “A” RPZs - No change in the size or location of the RPZs would be required in this
alternative. The entire Runway 06 RPZ rest off-airport and control is necessary in the form of
ownership (purchase in fee simple) or through an avigation easement. While an easement is the
least expensive option, the land is undeveloped and may be purchased at a relatively low price.
The City can also consider a land swap with the current owner, the New England Electric
Railway Historic Association. The City owns a large track of land adjacent to the Associations,
making a swap feasible.
Alternative “A” OFAs - The existing OFAs do not meet FAA requirements because of parked
aircraft on the main apron. The only solution is to move the aircraft out of this area and remove
the pavement, which is in poor condition. This will create a further shortage of aircraft parking
and tiedown spaces.

1

AC 150/5300-13, Paragraph 305c.
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Alternative “A” IAPs - No changes in IAPs are recommended in this alternative.
Alternative “A” Part 77 Analysis - Obstructions in the FAR Part 77 imaginary surfaces
(primary, approach and transitional) were identified in the Inventory Chapter. The analysis
indicates that there are approximately 108 acres of land identified as containing obstructions
exceeding the criteria (78 acres are off-airport and 30 acres on-airport). In concert with the
number of obstructions identified is the fact that two of the imaginary surfaces lie over populated
neighborhoods. The Runway 24 visual approach surface has multiple obstructions exceeding
criteria and the transitional surface along the airport’s southern boundary overlies tree lined
Granite Street. All total, 52 separate private parcels surround the airport mostly residential
containing one or more trees and possible residences that penetrate an imaginary surface. Over
30 parcels are located along Granite Street in the transitional surface and nine in the Runway 24
approach surface. Clearing the obstructions is the end result of a long, expensive and possibly
emotional process that begins with obtaining clearing rights in the form of an avigation
easement. Figure 5-C (Alternative “A” Airspace Analysis) is an obstruction drawing that shows
the various Part 77 surfaces, the airport, and the surrounding property.
FAR Part 77 classifies any object that protrudes into an imaginary surface as an obstruction2, and
the FAA’s policy is to keep the imaginary surfaces clear to the extent possible. Obstructions are
either removed, lighted, or the imaginary surface moved or adjusted such that the object that is
causing the obstruction is no longer an issue.
FAR Part 77 imaginary surface dimensions vary with the type of approach to the runway. The
imaginary surfaces at Biddeford are the least restrictive permitted while still allowing minimal
instrument operations (non-precision approaches under the utility classification to the Runway
06 end and a visual approach surface to the Runway 24 end). An analysis will be performed in a
subsequent Alternative showing the effect of moving the approach surfaces, however for this
alternative it will be assumed that the obstructions must either be removed or lighted.
There are several issues to consider when deciding whether to remove or light an obstruction.
First is the nature of the airport and how it fits into the overall system (see NPIAS discussion in
Chapter 2). Biddeford is a non-reliever general aviation facility with a relatively low traffic
volume with a high percentage of single-engine reciprocating operations. There are no
commercial flights at the airport nor will there likely ever be. A second issue that must be
considered is the location, type and nature of obstructions.
Ground penetrations, such as a hill or mountain are not moved, they are lighted or the imaginary
surface changed. However, trees growing in the Part 77 primary and approach surfaces, onairport property, in open sparsely populated areas, or on large commercial lots are more likely to
be removed. On the other hand, trees growing in densely populated neighborhoods in the
transitional surfaces may be candidates for lighting rather than removal.
2

FAR §77.23 (a)(5)
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Cost is the third issue. If money (and public opinion) were not a concern then every obstruction
could be removed thus providing as safe an environment as possible. However, money is an
issue and if funds can be wisely spent on more critical issues, while still maintaining a high level
of safety, then there may be justification to find an alternative to easements and tree removal.
Every airport and every situation must be examined differently and a plan that fits the uniqueness
of the facility prepared accordingly.
Thus, while larger commercial service airports would require full compliance with FAR Part 77,
smaller facilities like this airport can make a case for a modification to standards, clearing those
surfaces that are more critical and lighting others less critical. In addition, those surfaces that can
be cleared with minimal expense and less public objection are likely candidates for clearing. In
the end, clearing obstructions is in the best interest of both the flying community and general
population.
Considering the nature, type and location of obstructions around the airport, coupled with the
airport’s overall role in the national system, a combination of tree removal in critical areas and
those areas that are less populated, along with lighting other areas is recommended. With the
high concentration of homes along Granite Street in the transitional surface, a series of
obstruction lights is recommended that would outline the southern boundary of the airport. Both
Figures 5-B and 5-C show possible light location. Where possible the lights would be located on
either airport or city property and should be of sufficient height to be fully visible to approaching
and departing aircraft. All other obstructions must be removed, which totals approximately 80
acres.3 For planning purposes the cost of clearing one acre, including stump removal, grading
and reseeding is $5,000, bringing the estimated cost of this project to $400,000.
In addition to the estimated $400,000 to clear obstructions, the cost of adding seven solarpowered obstruction lights will be $15,000each, or $105,000. Also, a vegetation management
plan (VMP) will be required at an estimated cost of $60,000. The VMP provides the city with a
blueprint for clearing, grubbing, grading, and reseeding on and around the airport. This plan is
particularly important because it defines wetland and upland areas and provides long-term
management to avoid future problems.
Alternative “A” Property Acquisitions - This alternative will require the acquisition of property
and easements for the purpose of tree clearing that include the following.

3

The obstruction data used for this study was obtained from MDOT and is based on information collected in 2000.
Some trees have naturally grown or no longer exist. In addition, the airport has begun clearing on-airport
obstructions in upland areas. Therefore the total acreage is not completely accurate.
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 Fourteen additional easements are required over both residential and commercial
property.4 For planning purposes an easement will cost approximately $20,000 per
parcel.5 The estimated total cost is $280,000.
 A portion of two city owned parcels should be transferred to the airport account and
recorded on the airport’s Exhibit “A” Property Map with the FAA.
 Purchase a portion of one parcel. A 43 acre parcel owned by the New England Railway
Historic Association sits directly off the west end of the airport. Twenty-five acres would
be required to accommodate obstruction control and the RPZ. The current assessed value
is $70,200 ($1,632/acre). For planning purposes it will be assumed that 25 acres can be
acquired for $40,800 plus an additional 50 percent in acquisition fees for a total cost of
$61,200.
 Property acquisition costs for this alternative is $341,200.
Alternative “A” Aprons and Tiedowns - No additional apron space will be added in this
alternative.
Alternative “A” Hangars - Because hangars are strictly a privately funded venture, adding new
hangar capacity will have only a positive impact on the airport’s operating capital. Hangar
owners pay property taxes to the City as well as land-lease fees to the airport. Hangar
construction would continue at the free market pace (supply and demand) until the existing area
reserved for hangar development is full.
The airport will require approximately 42 total hangar spaces in the next 20 years. This is an
increase of 20 from the exiting inventory. The airport has reserved approximately 8.5 acres for
hangar development, all located on the east side of the terminal area. Recent construction added
the majority of the existing capacity, with an area capable of holding approximately 24 more
units similar to those already constructed. Hangar construction is not AIP eligible. The
estimated cost of developing new hangars is approximately $30,000 per unit and is privately
funded. In addition the local Experimental Aircraft Association (EAA) has submitted plans to
the city to construct a 4,800 square foot conventional hangar behind the FBO hangar and east of
the west ramp.
4

The airport controls a single avigation easement in the Runway 24 approach surface (see Chapter 2, Paragraph
K.3).

5

The cost of an easement is difficult to estimate. And while they are normally based in part on the assessed value of
the property, commercial property owners may offer easements at no-cost because of the prospect of having
unwanted trees removed from land they wish to develop. On the other hand, private home owners may not be so
willing to part with their trees. In addition, easement costs fluctuate dramatically from property to property based on
the type, age, and value of each tree, and the comparative impacts of each easement to the appraised value of each
property.

BIDDEFORD MUNICIPAL AIRPORT
MASTER PLAN UPDATE
MARCH 2005

CHAPTER 5 - ALTERNATIVES

PAGE 107

Alternative “A” Maintenance - A well conceived, properly applied maintenance program is
essential to the operation of any airport, and it must entail continuous implementation to be
effective. “Maintenance” is the work of keeping the airport in proper condition, and the process
of preserving the airport in a state of good repair. Depending upon the airport’s state of
disrepair, maintenance assumes one of two general forms. If performed before difficulties have
developed, it is preventive maintenance. If, on the other hand, serious failure has already
occurred, and repairs are required, it is corrective maintenance. This Airport has a combination
of both.
Airfield pavement needs regular maintenance to seal cracks and repair damage, and major
rehabilitation is needed on a 15- to 20-year cycle to remedy the effects of age and exposure. If
pavement is neglected, severe deterioration can cause damage to propellers, turbines, and aircraft
landing gear.
The last major runway pavement overlay occurred in 1992. Since then the City has made minor
repairs to cracks and general pavement wear. At a minimum under this alternative the City
should adopt a maintenance plan that will monitor pavement condition (as well as other
components of the airport’s infrastructure) and undertake at a minimum those mandated safety
issues that must be addressed in order to keep the airport operational and in compliance. This
includes basic repairs to existing facilities (lights, buildings, signs, as well as pavement
maintenance). The largest expense anticipated in the planning years would be pavement repairs,
such as crack sealing and pavement overlay to the aprons and the runway.
Currently the runway pavement is in “poor” condition with a PCI of 65. Based on this PCI it is
anticipated that the runway will require reconstruction in about two to four years, depending on
crack sealing maintenance. The cost of a partial reconstruction (removal and replacement of
existing pavement, with minimal grading of the existing sub base) is approximately $600,000.
Alternative “A” Summary - At a minimum the City should be committed to Alternative “A”. To
avoid liability issues the airport must be kept in compliance with FAA and MDOT design and
maintenance requirements. Closure of the airport would require payback of previous grants and
a loss of the facility, which is a vital link to the adjacent industrial parks.
Table 5-1 lists the estimated costs of maintaining the airport under the Alternative “A” concept.
Most projects listed are eligible for funding through the AIP at a 95 percent FAA, 2.5 percent
MDOT/OPT, and 2.5 percent local share split.6 Crack sealing is not eligible under the AIP,
however MDOT/OPT may fund this at an 80 percent MDOT and 20 percent local share split.
Other routine maintenance is not eligible for federal or state funding.

6

Current AIP cost sharing as of December 2003.
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Table 5-1
Alternative "A" Cost Assessment
Estimated Cost1,2

Project

AIP Eligible3

Local Share4

RSA Improvements

$200,000

X

$5,000

Property Acquisition (1 partial parcel)

$110,000

X

$2,750

Easements (14 parcels)

$280,000

X

$7,000

Obstruction Removal (80 acres)

$400,000

X

$10,000

Obstruction Lights (7)

$105,000

X

$2,625

5

$600,000

X

$15,000

Replace Runway & Threshold Lights

$210,000

X

$5,250

Other Airport Lighting (see Table 5-4)

$150,000

X

$3,750

$2,000

X

$50

ASOS Installation

$200,000

X

$5,000

Snow Removal Equipment Building

$350,000

X

$8,750

Runway Resurfacing

Security Fence

6

$20,000

$4,000

Other Routine Maintenance

$25,000

$25,000

Environmental Assessment

$100,000

X

$2,500

Storm Water Pollution Prevention Plan

$20,000

X

$500

Vegetation Management Plan

$60,000

X

$1,500

Crack Sealing

Total

$2,832,000

$98,675

1. Estimates do not include engineering design fees or permitting costs, where applicable.
2. Costs in 2004 dollars.
3. AIP eligibility does not commit the FAA or MDOT/OPT to funding.
4. Local Share = 2.5% of eligible funding, otherwise 100%.
5. Runway resurfacing includes mill pavement, compact in place, and 3” overlay.
6. MDOT/OPT may participate in crack sealing funding at an 80/20% split.
Source: Dufresne-Henry, Inc., analysis.

Alternative “B” Concept
This alternative is based on implementing all of the recommendations from Alternative “A”, plus
adding a 500 foot runway extension resulting in a total length of 3,500 feet. While this
alternative may appear to be an expansion of the airport, it is primarily a safety related
improvement that would rectify RSA problems on the Runway 06 end while offering pilots a
slightly longer runway. This extra 500 feet provides pilots with the added advantage of more
paved surface and vastly improved safety areas at the end of the runway. Refer to Figure 5-D
(Alternative “B” Airport Layout).
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Alternative “B” Runway Length - As discussed in Chapter 4, it is recommended that a minimum
takeoff runway length of approximately 3,500 feet for Runway 06-24 be developed at the
Airport. The current width of 75 feet is sufficient for the existing and forecasted fleet.
An analysis of the existing airfield resulted in the identification of three potential alternatives that
satisfy the runway length requirements evaluated in Chapter 4 (see Page 82). Three options were
developed in that focus on safety as the highest priority.
 Option 1. Extend the runway 500 feet to the east with full safety areas. It was already
shown that shifting the runway toward the east is not the preferred alternative (see RSA
improvements addressed earlier). Private homes directly off the end of the existing
Runway 24 RPZ preclude any adjustment in that direction without the acquisition of land
and private residences. At a minimum 11 full parcels and one partial parcel must be
acquired to ensure the new RPZ is under control of the airport, with an estimated assessed
value of $1,200,000. The minimum cost of acquiring this land would increase this price
by 50 percent to cover appraisals, legal, and various other fees, to $1.8 million, on top of
obstruction removal, design, construction costs, and related fees. This alternative should
be avoided at all costs because ample undeveloped land exists to the west of the airport.
 Option 2. Extend the runway to the east and west by approximately 250 feet in each
direction for a total of 500 feet with full safety areas. Any extension of the runway to the
east, regardless of the distance, would result in the need to obtain privately owned land
with residences; both an expensive and difficult move considering the vast amount of
undeveloped land to the west. Like the previous option addressed, this alternative is
simply not practical because of the high cost in terms of land acquisition costs and
community relations.
 Option 3. Extend the runway 500 feet to the west and provide full safety areas. This is
the preferred option. While the City does not own the land directly west of the runway, it
is undeveloped and could be obtained at a cost considerably lower than the land to the
east, or acquired through a land swap between the owner and the City, which controls
large tracks of land north and south of the parcel in question. The land required for a
runway extension includes a portion already owned by the City and a parcel owned by
the New England Railway Historic Association. Approximately 49.5 acres of land is
required to accommodate the runway extension, including the RPZ. Of this, 40 acres is
privately owned and the remaining 9.5 acres owned by the city. The City owned land
would be transferred to the airport, while the privately owned property would have to be
purchased in fee simple. The current assessed value of the private parcel is $70,200. An
additional 50 percent in acquisition expenses would be realized, raising the total cost to
$105,300.
The cost of constructing a 500 foot runway extension under this alternative is shown in
Table 5-2. This does not include land acquisition, easements, or tree clearing, which will
be shown in a subsequent table.
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Table 5-2
Alternative "B" 500' Runway Extension Cost Assessment
Project

Estimated Cost

Local Share

Runway Design

$125,000

$3,125

Runway Construction, with Full RSAs

$450,000

$11,250

Permitting and Environmental

$150,000

$3,750

Contingencies (20% of above costs)

$145,000

$3,625

Totals

$870,000

$21,750

These are planning level costs that include full safety areas and runway lights. Land
acquisition and obstruction removal costs are not included, but will be included in subsequent
tables. Permitting costs include Environmental Assessment (EA), Army Corp, site location,
and NERPA permits, but do not include wetland mitigation. EA costs may be distributed over
other projects within the same planning period. All values in 2003 dollars and assume a 95%
FAA, 2.5% MDOT and 2.5% local share funding split.
Source: Dufresne-Henry, Inc., analysis

Alternative “B” RSAs - Full 150 by 300 foot RSAs would be constructed as part of the runway
extension. The cost of this phase is included in Table 5-2 above.
Alternative “B” RPZs - The required RPZs for this alternative are as follows.

Runway

InnerWidth

Length

OuterWidth

Area

Conformance

06

500

1,000

700

13.77

Rests entirely off-airport property.
Acquisition in fee simple or an easement
required.

24

250

1,000

450

8.035

Rests entirely on-airport.
No action required.

Note: Distances in feet; area in acres

Alternative “B” IAPs - No changes in existing IAPs are recommended in this alternative. The
airport will continue to have two non-precision approaches, both to the Runway 06 end.
Development of any new instrument approach to the Runway 24 end is not feasible.
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Alternative “B” Part 77 Analysis - Obstruction mitigation in this alternative includes the
analysis and control measures addressed earlier for Alternative A plus clearing approximately 12
additional acres of obstructions on the west end as a result of the 500 foot runway extension (see
Figure 5-E, Alternative “B” Airspace Analysis). The cost of clearing obstructions, the
installation of seven obstruction lights, and a VMP is $625,000.
Alternative “B” Property Acquisition - The property and easement acquisition plan for this
alternative is similar to Alternative “A”, except with the runway extension, the entire parcel
owned by NEHRA within the city of Biddeford should be purchased.7 The current assessed
value is $70,200 ($1,632/acre). For planning purposes it will be assumed that the entire parcel
can be acquired for its assessed value plus an additional 50 percent in acquisition fees for a total
cost of $110,000.
Alternative “B” Taxiways - Chapter 4 addressed the need for a taxiway system at the Airport,
particularly if the runway is extended. A short-term solution is the development of one or two
run-up areas located at each end of the runway. These would eliminate the need for aircraft to
conduct engine run-ups on the apron, or worse case, conducting run-ups while holding on the
runway. Eventually, the airport needs a taxiway system that will separate taxiing aircraft from
those taking off and landing. With 25,000 existing operations, the opportunity for an incident is
real and growing as the number of aircraft and total operations increase in the planning years.
Four options were analyzed.
 Option 1. Construct a single aircraft run-up at the approach end of Runway 24 on the
north side. The proposed parking apron (addressed below) will have a taxiway stub
leading to the runway that can serve as the Runway 06 run-up area.
 Option 2. Develop run-up areas on the north side of Runway 06 and 24. This plan
impacts wetlands on the Runway 06 end regardless of the side it is constructed. Design
and construction of run-up areas, regardless of their location, should consider the eventual
future development of a full- or partial length parallel taxiway. The preferred alternative
should allow integration of any future taxiway with the proposed run-up areas. That is,
the taxiway system should be built on the same side of the runway as the run-up areas are
built to avoid removing pavement developed earlier, but rather simply integrate the two
together.
 Option 3. Construct a full-length parallel taxiway from the approach end of Runway 24
that crosses over the runway and continues along the south side of the runway to the
approach end of Runway 06. This plan bypasses a wetland area west of the existing

7

This parcel is located partially within the city of Biddeford (Map 3, Lot 57, Book 5078, Page 77), but extends into
the town of Arundel.
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terminal area. However, this too has a slight impact on wetlands, would increase aircraft noise in
the housing area along Granite Street, plus require aircraft to taxi across the runway, which
increases the potential for an incident.
 Option 4. The preferred alternative is the design and construction of a parallel taxiway
totally on the north side of the runway. The taxiway length should match the ultimate
length of the runway, and would be built to B-II standards in terms of width and setback
distances (see Figure 5-D). This design should be constructed in phases, starting with a
run-up on the north side of Runway 24 and a stub taxiway leading from the proposed
apron in the short-term, followed by construction of a parallel taxiway from the apron to
the approach end of Runway 24 in the intermediate-term. Eventually a full-length
taxiway would integrate into this design, probably in the long-term.
Table 5-3 lists the estimated costs for the taxiway options just addressed.

Table 5-3
Alternative "B" Taxiway Development Costs
Project

Estimated Cost

Local Share

Design & construct one aircraft run-up/hold area

$125,000

$3,125

Construct 2 aircraft run-up/hold areas (either side of
runway)

$220,000

$5,500

Build full-length parallel taxiway (3,500 feet) on north
side of runway

$1,035,000

$25,875

Build full-length parallel taxiway (3,500 feet) with
runway cross over

$1,300,000

$32,500

These are planning level costs that include design costs, full taxiway safety areas, low-intensity lights,
and signage. Permitting and wetlands mitigation costs are not included. All values in 2004 dollars.
Source: Dufresne-Henry, Inc., analysis

Alternative “B” Lighting and NAVAIDS - The following planning schedule is recommended
based on the identified airfield lighting needs addressed in Chapter 4 (see Page 85).
 Short-Term
o Install low intensity taxiway lights (LITW) in the proposed aircraft run-up areas and
the taxilane paralleling the new aircraft parking apron.
o Replace the existing rotating beacon with an FAA approved system
o Install a PAPI and REIL system on Runway 24
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 Intermediate-Term
o Install low-intensity taxiway lights on the partial parallel taxiway
o Replace the existing Runway 06 VASI with a PAPI system
o Construct segmented circle with new lighted wind cone
o Install an Automatic Surface Observation System (ASOS)
 Long-Term
o Install LITW on the parallel taxiway from the apron to the approach end of Runway 06
Table 5-4 lists the estimated lighting costs for this alternative.

Table 5-4
Alternative "B" Airport Lighting Costs
System
Replace Runway & Threshold Lights

Estimated
Cost

Local
Share

$210,000

$5,250

Install new REILS Runway 24

$25,000

$625

Install new PAPI Runway 24

$50,000

$1,250

$7,000

$175

$60,000

$1,500

$8,000

$200

Install ASOS

$200,000

$5,000

Total

$560,000

$14,000

Replace AB-100A with AB-100D rotating beacon
Replace Runway 06 VASI with PAPI
Construct segmented circle with wind cone

The cost of LITL and MIRL are included in the pavement construction costs addressed
separately.
Source: Dufresne-Henry, Inc., analysis

Alternative “B” Aprons and Tiedowns - Because of the combined existing demand and
infringements in the OFA the airport has an immediate need for an additional 41,500 square feet
of apron space, for a total of 98,000 square feet (see Table 4-16 in Chapter 4). In the long-term
the airport will require 107,000 square feet of apron space (see Table 4-17, Page 96). Because
the difference is only 9,000 square feet, it is recommended that the ramp be expanded in one
phase. The additional apron space will impact an identified wetlands area (approximately 1.1
acres) that will require mitigation. Environmental concerns will be addressed later in this report
(Chapter 6 Environmental Evaluation).
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The estimated cost of removing the old apron and developing new apron space is $800,000.
Environmental, design, and permitting costs are not included in this assessment.
Alternative “B” Hangars - The hangar development plan addressed in Alternative “A” (Page
106) is applicable. No other changes are recommended under this alternative.
Alternative “B” Maintenance - The maintenance plan addressed earlier in Alternative “A” (Page
106) is applicable.
Alternative “B” Summary - This alternative and various options not only maintains the airport in
compliance with FAA rules, but allows for restricted growth of the infrastructure, including a
modest 500 foot runway extension, a full-length parallel taxiway, and a larger ramp to
accommodate both existing and forecasted demand. The key to this analysis is safety. This plan
will permit both the existing fleet of aircraft and some slightly larger aircraft to operate with a
higher level of confidence and safety. A 3,500 foot runway is the focal point of this plan, with a
small, but efficient taxiway system, improved lighting for both night time and inclement weather
operations, and a larger ramp to efficiently handle aircraft. Table 5-5 lists the Alternative “B”
costs and Figure 5-E presented earlier shows the preferred Alternative “B” airport layout.
Alternative “C”
This alternative is the same as Alternative “B” except the runway extension is 1,000 feet, for a
total length of 4,000 feet. Refer to Figure 5-F, Alternative “C” Airport Layout. This concept
resulted from the early Goals and Objectives develop for the airport (see Chapter 1, Page 2).
Alternative “C” Runway Length - Enhanced safety at the Airport is the fundamental basis for
studying the feasibility of extending Runway 06-24. The initial priority is to enhance the
operational capabilities of the airfield through systematic construction of improvements to the
airside and landside infrastructure, with emphasis on the RSAs and obstruction mitigation. By
doing so, payload and destination restrictions would be slightly reduced, while also enhancing
the level of safety at the Airport and its financial position. The final purposes for considering the
extension of the runway focus on enhancing community development and meeting the travel
needs associated with the industrial park and corporate travel.
It was recommended in Chapter 4 (see Page 82) that a minimum takeoff runway length of
approximately 3,500 feet be developed at the airport. Optimally, a takeoff runway length of
4,000 feet should be preserved as a part of this recommendation, which is one reason for
analyzing the costs.

BIDDEFORD MUNICIPAL AIRPORT
MASTER PLAN UPDATE
MARCH 2005

CHAPTER 5 - ALTERNATIVES

PAGE 117

Table 5-5
Alternative "B" Cost Assessment
Estimated Cost1,2

Project
Runway Extension (500')

AIP Eligible3

Local Share4

$870,000

X

$21,750

$1,035,000

X

$25,875

Lighting Upgrades

$560,000

X

$14,000

ASOS Installation

$200,000

X

$5,000

Property Acquisition (1 parcel)

$110,000

X

$2,750

Easements (14 parcels)

$280,000

X

$7,000

Obstruction Lights (7)

$105,000

X

$2,625

Obstruction Removal (92 acres)

$460,000

X

$11,500

Apron Expansion

$800,000

X

$20,000

Security Fence

$230,000

X

$5,750

$350,000

X

$8,750

$600,000

X

$15,000

Full-Length Parallel Taxiway

Snow Removal Equipment Building
Runway Resurfacing

5

6

$20,000

$4,000

Routine Maintenance

$25,000

$25,000

Storm Water Pollution Prevention Plan

$20,000

X

$500

$500,000

X

$12,500

$60,000

X

$1,500

Crack Sealing

Environmental Assessment & Permitting
Vegetation Management Plan
Totals

$6,225,000

$183,500

1. Estimates do not include engineering design fees or permitting costs, where applicable.
2. Costs in 2004 dollars.
3. AIP eligibility does not commit the FAA or MDOT/OPT to funding.
4. Local Share = 2.5% of eligible funding, otherwise 100%.
5. Runway resurfacing includes mill pavement, compact in place, and 3” overlay.
6. MDOT/OPT may participate in crack sealing funding at an 80/20% split.
Source: Dufresne-Henry, Inc., analysis.

To accommodate the forecasted critical aircraft under a wider range of operations, the runway
should be extended from its present length to 4,000 feet. The runway cannot be extended to the
maximum length required by the King Air8 during all operating and weather conditions
(maximum gross landing or takeoff weight and warm summer temperatures). However,
extending it to 4,000 feet would permit aircraft during warm summer days to operate at
approximately 84 percent of maximum gross weight

8

Raytheon Beechcraft King Air 200
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It is reasonable to state that because the airport does not sell Jet A fuel, 100 percent of all current
King Air operations operate below maximum gross weight. Topping off fuel tanks and departing
at MGTOW is currently not possible. However, if the airport obtains and starts selling Jet A,
more aircraft will have the capability of taking off at maximum payload. The installation of a Jet
A fueling system by the airport is considered essential for any runway extension greater than
3,500 feet.
The 4,000 feet recommended would offer a balance between the maximum distance the King Air
requires and a more realistic distance that would permit a larger percentage of King Air
operations to depart with a higher payload and on warmer days. There is no way to determine
exactly how many more operations a 500- and 1,000-foot extension would allow. However,
extending the runway in phases will permit a better assessment of runway needs. If the runway
is extended to 3,500 feet and King Air operations and airport fuel sales increase as predicted,
then a longer surface to 4,000 feet might be justified in support of this master plan’s forecasts for
the long-term.
The preferred option in this alternative is to extend the runway to west the entire 1,000 feet for
the same reasons offered in the 500 foot runway extension addressed earlier. Approximately 59
acres of land is required to accommodate the runway extension, including the RPZ. Of this, 47
acres are privately owned and the remaining 12 acres owned by the city. The City owned land
would be transferred to the airport, while the privately owned property would have to be
purchased in fee simple. The 2001 assessed value of the private parcel was $70,200. The
estimated cost, including an additional 50 percent in acquisition expenses, is $110,000.
The cost of designing and constructing a 1,000 foot runway extension under this alternative is
shown in Table 5-6.

Table 5-6
Alternative "C" 1,000' Runway Extension Cost Assessment
Project

Estimated Cost

Local Share

Runway Design

$125,000

$3,125

Runway Construction, with Full RSAs

$900,000

$22,500

Permitting & Environmental Assessment

$500,000

$12,500

Contingencies (20% of above costs)

$305,000

$7,625

$1,830,000

$45,750

Totals

These are planning level costs that include full safety areas and runway lights. Land acquisition
and obstruction removal costs are not included, but will be included in subsequent tables.
Permitting costs include Environmental Assessment (EA), Army Corp, site location, and NERPA
permits, but do not include wetland mitigation. EA costs may be distributed over other projects
within the same planning period. All values in 2003 dollars and assume a 95% FAA, 2.5% MDOT
and 2.5% local share funding split.
Source: Dufresne-Henry, Inc., analysis
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Alternative “C” RSAs - The size of the RSAs will not change. Under this alternative, full
compliance RSAs will be designed as part of the runway extension project and the costs of this
phase is included in Table 5-6.
Alternative “C” RPZs - The RPZs in this alternative will remain the same as the previous 2
alternatives.

Runway

InnerWidth

Length

OuterWidth

Area

Conformance

6

500

1,000

700

13.77

Rests entirely off-airport property.
Acquisition in fee simple or an easement
required.

24

250

1,000

450

8.035

Rests entirely on-airport.
No action required.

Note: Distances in feet; area in acres

The recommended solution addressed under Alternative “B” (Alternative “B” RPZs, Page 111)
is applicable. Cost data is included in Table 5-6 on the previous page.
Alternative “C” IAPs - No changes in the IAPs are recommended in this alternative; however,
the existing IAPs will have to be reanalyzed and charted by the FAA because of the new Runway
06 threshold location.
Alternative “C” Part 77 Analysis - A 4,000 foot runway will permit some of the smaller “large
category” aircraft to use the airport that would otherwise not be able to land or depart from a
shorter runway.9 This may necessitate removing the “utility” classification. As a result, FAR
Part 77 requires a 34:1 in lieu of a 20:1 approach surface. This shallower surface will increase
the number of obstruction penetrating the Runway 06 approach and approach/transitional
surfaces. Obstruction mitigation in this alternative includes the analysis and control measures
addressed earlier in Alternatives “A” and “B”, including the installation of seven obstruction
lights, plus approximately 26 additional acres of obstructions to the west as a result of the 1,000
foot runway extension. The same recommended mitigation discussed under Alternative “A” and
“B” is recommended here, plus additional tree removal as a result of the runway extension. The
additional 26 acres of tree removal will add an additional $130,000, for a total cost of $695,000.
Refer to Figure 5-G, Alternative “C” Airspace Analysis.
9

Large category aircraft weigh more than 12,500 pounds. Typical aircraft include the Cessna Citation II (13,300
pounds); Beechjet 400A (16,100); and the Dassault Falcon 10 (18,300).
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Alternative “C” Property Acquisition - Property and easement acquisition in this alternative is
similar to Alternatives “A” and “B” with the exception of the requirement for additional property
rights west of the airport resulting from the longer runway and lower approach surface. Two
additional easements will be required, raising the total to 16, plus the transfer of city property to
the airport and the acquisition of one parcel in fee simple. The estimated total cost is $605,300.
Alternative “C” Taxiways - This alternative offers the same options as addressed in Alternative
“B” except the full-length parallel taxiway would be 4,000 feet versus 3,500 feet in length. The
other taxiway options considered include:
 run-up/hold area at both runway ends on the north side of the runway;
 run-up/hold area only on the Runway 24 end;
 run-up/hold area on the north side of Runway 24 and south side of Runway 06; or
 full-length parallel taxiway, either contiguous on the north side of the runway, or with a
cross-over to reduce wetlands impact.
Like Alternative “B”, this plan recommends construction of a full-length parallel taxiway on the
terminal side of the airport as the preferred alternative. This option is even more important under
this alternative because of the longer runway, which increases runway occupancy time and the
likelihood of larger aircraft using the airport. Table 5-7 lists the estimated costs for the various
taxiway alternatives just addressed.

Table 5-7
Alternative "C" Taxiway Development Costs
Project

Estimated Cost

Local Share

Design/construct one aircraft run-up/hold area

$125,000

$6,250

Design/construct 2 aircraft run-up/hold areas (either
side of runway)

$220,000

$5,500

Design/construct full-length parallel taxiway (4,000
feet) on north side of runway

$1,150,000

$28,750

Design/construct full-length parallel taxiway (4,000
feet) with runway cross over

$1,415,000

$35,375

These are planning level costs that include design costs, full taxiway safety areas, low-intensity
lights, and signage. Permitting and wetlands mitigation costs are not included. All values in 2004
dollars.
Source: Dufresne-Henry, Inc., analysis
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Alternative “C” Lighting and NAVAIDS - The same planning schedule recommended under
Alternative “B” is recommended here (see Table 5-4, Page 115). Lighting upgrades would take
place in planning phases based in part on the actual construction schedule, and on existing needs
and normal upgrades. There would be a slight change in the cost of replacing the VASI with a
PAPI system if the runway is extended because of the added cable costs; otherwise the cost
shown earlier in Table 5-4 is valid.
Alternative “C” Aprons, Tiedowns, and Hangars - The Alternative “B” development (see Page
115) is recommended in this alternative. The airport must address the non-conformance issue of
aircraft parking inside the OFA. In addition, adding additional apron and tiedown space to
compensate for this loss of space inside the OFA and the need to meet existing and forecasted
demand are considered an essential part of the airport’s future.
Alternative “C” Maintenance - The Alternative “A” maintenance program (see Page 106) is
applicable in this alternative, with some possible modifications. If the runway is in fact
extended, depending on the timing of the project, the next major runway repaving project could
be combined with the new construction. This would minimize the runway rehabilitation cost
through “economies of scale” because the design, materials, and equipment necessary could be
planned for and on site as part of the extension process. For now the original estimated
maintenance cost presented in the “no-build” alternative will be carried over in this alternative
($500,000).
Alternative “C” Summary - This alternative not only maintains the airport in compliance with
FAA rules, but allows for moderate growth of the infrastructure, including a 1,000 foot runway
extension, a full-length parallel taxiway, and a larger ramp to accommodate both existing and
forecasted demand. The key issue addressed earlier in both Alternatives “A” and “B” is safety.
Safety remains in the forefront of all of the options addressed in this Alternative. However,
economic and natural growth of the airport is also stressed in this plan through the development
of a longer runway that will allow existing aircraft that use the facility to operate at higher
payloads. This in turn increases revenue while making the airport more attractive to aircraft
operators other than casual weekend pilots. Increased business uses of the airport makes the
surrounding industrial parks all the more attractive to business that rely on aviation for the
transportation of people and/or products.
Table 5-8 lists the estimated cost of implementing Alternative “C”.
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Table 5-8
Alternative "C" Cost Assessment
Estimated Cost1,2

Project

AIP Eligible3

Local Share4

Runway Extension (1,000')

$1,830,000

X

$45,750

Full-Length Parallel Taxiway

$1,150,000

X

$28,750

Lighting Upgrades

$560,000

X

$14,000

ASOS Installation

$200,000

X

$5,000

Property Acquisition (1 parcel)

$110,000

X

$2,750

Easements (16 parcels)

$320,000

X

$8,000

Obstruction Lights (7)

$105,000

X

$2,625

Obstruction Removal (106 acres)

$530,000

X

$13,250

Apron Construction

$800,000

X

$20,000

Security Fence

$260,000

X

$6,500

$350,000

X

$8,750

$600,000

X

$15,000

$20,000

Note 1

$4,000

Snow Removal Equipment Building
Runway Resurfacing
Crack Sealing

5

6

Routine Maintenance

$25,000

Storm Water Pollution Prevention Plan

$20,000

X

$500

$500,000

X

$12,500

$60,000

X

$1,500

Environmental Assessment
Vegetation Management Plan
Totals

$25,000

$7,440,000

$213,875

1. Estimates do not include engineering design fees or permitting costs, where applicable.
2. Costs in 2004 dollars.
3. AIP eligibility does not commit the FAA or MDOT/OPT to funding.
4. Local Share = 2.5% of eligible funding, otherwise 100%.
5. Runway resurfacing includes mill pavement, compact in place, and 3” overlay.
6. MDOT/OPT may participate in crack sealing funding at an 80/20% split.
Source: Dufresne-Henry, Inc., analysis.

Alternative “D”
As discussed in Alternative A, there are numerous parcels in the Runway 24 approach and
transitional surfaces that contain obstructions. Six of these parcels lie directly under the
approach surface and are privately owned with homes located on them.
The acquisition of property rights through aviation easements and the removal or topping of trees
to eliminate the obstructions was recommended as Part of Alternative “A” (see Page 105). A
second option is to relocate the runway threshold, which also relocates the approach surface. A
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relocated runway completely eliminates a portion of the pavement, rendering it unusable for both
departures and arrivals. It results in a relocation of the RSAs, RPZs, FAR Part 77 imaginary
surfaces, etc. Refer to Figure 5-H, Alternative “D” Airport Layout.
By moving the imaginary approach surface, obstructions changes as the type, location and size of
obstructions adjust. The theory is to move the approach surface far enough to eliminate all or
most of the obstructions. This model presents three problems. First, as the trapezoid shaped
approach surface with its adjoining transitional surface is moved new obstructions appear in the
relocated surfaces that were not a concern in its original position. Second, as the opposite end of
the runway is extended to compensate for the lost surface new obstructions will appear as the
approach surface is moved to the west. Third, trees that eliminated from the imaginary surfaces
may grow back into it, only delaying the inevitable.
The majority of trees currently penetrating the Runway 24 approach surface are Eastern White
Pine (Pinaceae Pinus strobus) in the 80-100 foot range that could reach 230 feet at full maturity,
however this height is unlikely because they are highly susceptible to disease, rot, lighting strike,
etc. A more reasonable height is in the range of 140 to 160 feet. The average growth rate at
their current age is about 1 to 2 feet per year. Given the sandy soil conditions in this area (a
favored soil type for White Pine), and the northern climate (which tends to diminish the disease
threat due to prolonged frosts, shorter growing seasons, etc), these trees will likely become an
issue again.
The analysis shows that the runway threshold would have to be relocated 620 feet to the west to
clear all obstructions on private residential property that currently penetrate the Runway 24
approach surface. Further, to provide some measure of control over future tree growth back into
the approach surface, an extra distance will be factored in to provide a 10-20 foot buffer above
the closest controlling obstruction. This will result in relocating the threshold at total distance of
720 feet. But as addressed in the previous paragraph, this may only delay the process by 10-20
years.
Alternative “D” Runway Length - The key to this alternative is the relocation of the Runway 24
threshold by 720 feet, which, if no other action is taken, would result in a 2,280 foot runway. A
shorter runway is not an option however. The only option acceptable is to extend the opposite
end of the runway a distance equal to or greater than the distance lost on the Runway 24 end.
The addition of 720 feet to the Runway 06 end will return the runway back to its original length
of 3,000 feet. This adjustment must include full safety areas and the appropriate size RPZ, OFA,
et cetera. As previously addressed development beyond the existing Runway 06 end will involve
a disruption to a wetlands area, including an extensive build-up (fill) to bring the area up to the
existing runway level, including proper safety area grading. The extension should be built to the
same standards as the existing runway in terms of width and weight bearing capacity, which will
include setback distances based on ARC B-II criterion.
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The extension to the
Runway 06 end will, at
minimum, require
property acquisition in
fee simple for the actual
construction of the
runway, safety areas,
and RPZs, and adequate
tree clearing in the
approach surface. The
estimated cost of
removing the existing
runway surface on the
24 end and adding 720
feet to the 6 end is
shown in Table 5-9.
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Table 5-9
Alternative "D" Runway Relocation Costs
Project
Runway Design

Estimated Cost

Local Share

$125,000

$6,250

Pavement Removal (Runway 24 end)

$95,000

$4,750

Runway Construction, with Full RSAs

$650,000

$32,500

Permitting and Environmental

$500,000

$25,000

Contingencies (20% of above costs)

$274,000

$13,700

$1,644,000

$82,200

Totals

These are planning level costs that include full safety areas and runway lights. Land acquisition
and obstruction removal costs are not included, but will be included in subsequent tables.
Permitting costs include Environmental Assessment (EA), Army Corp, site location, and NERPA
permits, but do not include wetland mitigation. EA costs may be distributed over other projects
within the same planning period. All values in 2004 dollars and assume a 95% FAA, 2.5%
MDOT and 2.5% local share funding split.
Source: Dufresne-Henry, Inc., analysis

Alternative “D” RSAs - The relocated runway will require full RSAs (150 feet wide and 300 feet
from each runway end). The relocated RSA on the Runway 06 end would be on privately owned
land that should be acquired in fee simple.
Alternative “D” RPZs - The RPZs will be the same in this alternative as with all previous
alternatives. As with Alternative “A”, the Runway 24 RPZ in this alternative will be entirely onairport property and the Runway 06 RPZ will be completely off-airport, necessitating control
measures. Control should be in the form of airport ownership through purchase in fee simple or
a land swap as addressed in Alternative “A”.
Alternative “D” OFAs - Relocating the runway will not change the existing non-conformance
issue with the OFAs. Like all previous alternatives, the OFA problem should be corrected
through removal of a section of the apron.
Alternative “D” IAPs - No changes in IAPs are recommended in this alternative. The airport
would continue to have one or more non-precision approaches to Runway 06 and a visual
approach to Runway 24. However, Runway 06 approaches will have to be redeveloped and
charted to compensate for the new threshold location.
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Alternative “D” Part 77 Analysis - This
alternative will result in a change in the type,
number and location of obstructions on both
ends of the runway. While the purpose of
looking at this option was to eliminate
obstructions on privately owned residential
property in the Runway 24 approach surface, it
does alter the overall image and creates new
obstructions where none existed before.
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AN IMPORTANT
RUNWAY 24

CONCEPT TO NOTE IS THAT AS THE
APPROACH SURFACE IS MOVED,
EXISTING OBSTRUCTIONS IN THE APPROACH AND
TRANSITION SURFACE ARE ELIMINATED AS THE
SLOPING SURFACE MOVES AWAY AND ABOVE THE
EXISTING TREES; HOWEVER, OBSTRUCTIONS THAT
WERE ORIGINALLY IN THE RUNWAY TRANSITIONAL
SURFACE NOW EMERGE IN THE APPROACH AND
TRANSITION SURFACES, CREATING NEW PROBLEMS.

It is estimated that there are approximately 110 acres that require clearing.10 The total cost is
approximately $715,000, including the installation of seven obstruction lights and a VMP. Refer
to Figure 5-I, Alternative “D” Airspace Analysis.
Alternative “D” Property Acquisition - Under Alternative “A”, 14 parcels were identified for
easement acquisition. The number is reduced to 5 in this alternative, plus the acquisition of one
parcel in fee simple. This alternative also recommends lighting the airport’s southern transition
surface and the south side of the Runway 24 approach transition with a series of 4 obstruction
lights. Refer to Figure 5-I, Alternative D – Airspace Analysis. The estimated cost of property
acquisition is $100,000 for easements and $105,300 in fee simple, plus $150,000 for obstruction
lights, for a total cost of $375,300.
Alternative “D” Aprons, Tiedowns, and Hangars - Except for the relocated tie-downs and
replacement apron space, as well as hangars, there will be no additional landside capacity added
under this scenario. Apron concerns addressed in Paragraph B.1.h are applicable to this
alternative and hangar development discussed in the previous alternatives is applicable here.
Alternative “D” Maintenance - Airport pavement maintenance addressed earlier (see Page 105)
is applicable to this alternative. However, the cost of a runway resurfacing (removal and
replacement of existing pavement, with minimal grading of the existing sub base) is
approximately $75,000 less because there would be less existing surface to rebuild. The
estimated cost is $425,000.
Alternative “D” Summary - Table 5-10 shows the estimated total cost of this alternative with a
comparison of raw costs associated with Alternative “A” to this analysis. There is a difference
of $800,100. Table 5-11 compares the four alternatives just addressed.
10

The exact amount of obstructions west of the airport is not know because existing data ends 1,500 feet from the
end of the runway. There are estimated 20-30 additional acres of obstructions beyond this point that must be
considered.
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Table 5-10
Alternative "D" Cost Assessment
Estimated Cost1,2

Project

AIP Eligible3

Local Share4

Runway Relocation (720')

$1,644,000

X

$41,100

Taxiways

$1,150,000

X

$28,750

Lighting Upgrades

$480,000

X

$12,000

Property Acquisition (1 parcel)

$110,000

X

$2,750

Easements (5 parcels)

$100,000

X

$2,500

Tree Removal/Topping (110 acres)

$550,000

X

$13,750

Obstruction Lights (7)

$105,000

X

$2,625

ASOS Installation

$200,000

X

$5,000

Apron Expansion

$800,000

X

$20,000

Security Fence

$260,000

X

$6,500

Snow Removal Equipment Building

$350,000

X

$8,750

$520,000

X

$13,000

Runway Resurfacing

5

6

$20,000

$4,000

Routine Maintenance

$25,000

$25,000

Storm Water Pollution Prevention Plan

$20,000

X

$500

$500,000

X

$12,500

$60,000

X

$1,500

Crack Sealing

Environmental Assessment
Vegetation Management Plan
Totals

$6,894,000

$200,225

1. Estimates do not include engineering design fees or permitting costs, where applicable.
2. Costs in 2004 dollars.
3. AIP eligibility does not commit the FAA or MDOT/OPT to funding.
4. Local Share = 2.5% of eligible funding, otherwise 100%.
5. Runway resurfacing includes mill pavement, compact in place, and 3” overlay.
6. MDOT/OPT may participate in crack sealing funding at an 80/20% split.
Source: Dufresne-Henry, Inc., analysis.
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Table 5-11
Alternatives Cost Comparison
Alternatives
Project

RSA Improvements

1

A

B

C

D

(Table 5-1)

(Table 5-5)

(Table 5-8)

(Table 5-10)

$200,000

Runway Extension or Relocation

$0

$870,000

$1,830,000

$1,644,000

Taxiways and Runup Areas

$0

$1,035,000

$1,150,000

$1,150,000

Lighting Improvements

$360,000

$560,000

$560,000

$480,000

ASOS Installation

$200,000

$200,000

$200,000

$200,000

Property Acquisition

$110,000

$110,000

$110,000

$110,000

Easements

$280,000

$280,000

$320,000

$100,000

Obstruction Removal

$400,000

$460,000

$530,000

$550,000

Obstruction Lights

$105,000

$105,000

$105,000

$105,000

$0

$800,000

$800,000

$800,000

$2,000

$230,000

$260,000

$260,000

Snow Removal Equipment Building

$350,000

$350,000

$350,000

$350,000

Runway Resurfacing

$600,000

$600,000

$600,000

$520,000

Crack Sealing

$20,000

$20,000

$20,000

$20,000

Routine Maintenance

$25,000

$25,000

$25,000

$25,000

$100,000

$500,000

$500,000

$500,000

Storm Water Pollution Prevention Plan

$20,000

$20,000

$20,000

$20,000

Vegetation Management Plan

$60,000

$60,000

$60,000

$60,000

$2,832,000

$6,225,000

$7,440,000

$6,894,000

$98,675

$183,500

$213,875

$200,225

Apron Expansion
Security Fence

Environmental Assessment

Totals2
Estimated Local Share

3

1. RSA improvements included in runway extension costs of Alternatives B, C and D.
2. Costs in 2004 dollars.
3. Local share varies according to project and current federal and state legislation.
Source: Dufresne-Henry, Inc., analysis
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MISCELLANOUS ALTERNATIVES
This section addresses miscellaneous alternatives not previously discussed, that include:
 terminal building size requirements
 automobile parking
 security fencing around the entire airport, including access control gates;
 SRE storage building.
Terminal Building
The existing FBO space also serves as the airport’s terminal building, which is sufficient for
small general aviation airports. Because terminal space is generally not funded through the AIP,
the airport sponsor is responsible for any terminal building development that will generate
income. The FBO is a prime example of this financial arrangement. Biddeford may require a
small addition to its existing facility, or may elect to build a new facility. In either case careful
site selection is essential to avoid violating FAA design requirements (i.e. too close to the BRL
or too high and penetrating protective surfaces). It is recommended that the existing building be
expanded as necessary to meet the growing demand. Expansion to the north is probably the most
advantages direction. With the exception of public areas, terminal building construction or
expansion would probably not be eligible for funding under the AIP.
Automobile Parking
The airport currently has a shortage of automobile parking spaces, and as demand for aviation
services increases, the need for more parking areas will grow. The airport only has 8 existing
spaces, most in poor condition, with an immediate need for 14 more. By the end of the planning
period the facility will need 51 total spaces. Several areas have been identified for automobile
parking, each serving a unique segment of the aviation public. The primary area is located
adjacent to the hangars along Landry Street, serving primarily hangar owners, including the
businesses located in this area. Automobile parking areas are not AIP eligible.
Snow Removal Equipment
The airport acquired a new fleet of SRE in 2004 (see Page 42). This equipment if properly
maintained and housed will serve the airport for at least 20 years.
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SRE Storage Facility
An SRE storage building must be constructed in the short-term. The estimated size would be in
the 3,000 square foot range, depending on the actual SRE acquired. An ideal site is along
Landry Street within the airport boundary. The estimated cost of a new SRE equipment building
will cost approximately $120 per square foot plus design fees, depending on the final design,
utilities, and other features. This is an AIP eligible project. For planning purposes the estimated
cost is $350,000 for the building and $50,000 in design fees for a total estimated cost of
$400,000.
Security Fence
It is recommended that the airport construct an 8-foot perimeter fence, with a parallel gravel
access road around the entire airport. Pedestrian and automobile gates should be included in key
location. The fence should be standard galvanized chain-link with the exception of the area
where the airport abuts residential property along the south and east sides, where a vinyl coated
fence is highly recommended. Fence construction will however, pose a problem in three areas.
First the fence cannot be properly positioned while remaining in compliance with FAA design
criteria and FAR Part 77. Second, wetlands mitigation will be necessary in several areas,
particularly along the northwest quadrant. Third, the fence will have to be located directly along
a large section adjoining private property along Granite Street (see Figure 5-J). This will create
at the very least an eye sore for airport neighbors. This can be partially resolved with the
installation of vinyl fence and a section of low-shrubs on the street side.
The airport does not control sufficient property interests along the west and south sides of the
airport. Because the fence must rest outside the OFA, property acquisition is necessary before a
fence can be installed in those areas. Developing a fence that does not completely enclose at
least the south and east side of the airport is futile. A second problem concerning design
standards are the FAR Part 77 imaginary surfaces that should remain free of obstructions.
Normally the fence is positioned based on the height of terrain to ensure it does not penetrate any
surface. However the close proximity of private land along the south side of the airport prohibits
this. Six parcels rest within feet of airport’s primary surface, and homes on five of the parcels
are very close to the airport boundary (see Figure 5-J). Five homes rest inside the BRL, which
were identified earlier in Chapter 2 (see Page 21). These parcels and homes create a problem in
two areas: they prevent the airport from constructing a fence clear of the Part 77 transitional
surface and the homes are most likely obstructions (they probably penetrate the transitional
surface11). There are several options available to the airport if it wishes to construct a fence
along this area.

11

A survey would be necessary to determine if the homes penetrate the transitional surface.
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 Option 1. Construct the fence
at the existing ground level
along the airport boundary,
outside the primary surface,
and request a waiver of
standards from the FAA. In all
likelihood the existing homes
and trees would be the
controlling obstruction
because they would penetrate
the transitional surface further
then the fence. In addition it
was already recommended in
the earlier alternatives to
install obstruction beacons
along the transitional surface.
The total length of fencing
Figure 5-J
required is approximately
Security Fence v. Private Property
10,000 linear feet with 4 gates
(Source: Dufresne-Henry, Inc., analysis
(3 pedestrian and a sliding gate
for automobile access). Of
this, an estimated 3,000 feet
along a portion of the boundary with Granite Street and in the Runway 24 RPZ should be
vinyl coated.
 Option 2. Construct the fence below existing grade by digging a trench, thus keeping the
fence below the transitional surface. One or more hazard beacons would still be required
in the transitional surface that identifies key obstructions. The cost of digging a trench
would be approximately $75,000 to $100,000.
Option 1 is the recommended solution because it results in the least disturbance of property. The
estimated cost, exclusive of property acquisition, hazard beacons and permitting, is
approximately $20 per linear foot for uncoated material and $30 per linear foot for coated, with a
total cost of $230,000. This project should be phased, with the area along Granite Street and the
Runway 24 RPZ occurring first because of the immediate need to control airport trespassing.
The airport’s northern and western boundaries should be fenced in second in the intermediate
term, possibly coinciding with the runway extension. This is an AIP eligible project, including
permitting.
AVIATION COMPATIBLE DEVELOPMENT
Because the overall size of the property designated as airport land is small, little room is left for
aviation development beyond the next 20 years. Hangar development will consume most of the
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area east of the terminal area and apron expansion to the west will take up about two-thirds of
available land. Development on the south side of the airport is limited and would have a
negative impact on nearby residences. The only choice would be development of airport
property on available land west of the airport, which was recommended in Alternatives “A”
through “D”.
The airport is uniquely situated next to three thriving industrial parks. A portion of the airport’s
northern boundary abuts the Airport Industrial Park, which positions the airport and community
ideally for a joint expansion of the two industries. Some creative thinking and cooperation
between airport advocates and community business leaders could result in a true airport
industrial park, where aircraft taxilanes blend into the local park, creating a special industrial
zone that takes full advantage of both commodities.
NON-AVIATION COMPATIBLE DEVELOPMENT
This section addresses development on and off the airport not directly related to aviation.
Walking/Bike Path
Early in the process of scoping the elements of this master plan the PAC adopted to “develop a
path around the runway for community use (see Goals and Objectives, Page 2). Subsequent
communications with MDOT/OPT and meetings with airport and state officials12 resulted in a
preliminary proposal to construct a walking/bike path along a portion of the airport boundary
provided it does not interfere with aviation operations and is in full compliance with FAA design
criteria. The proposed route would enter airport property at Dechene Street off Granite Street to
the south and exit at Hill Street to the northeast. One advantage of this proposal is the link this
route would make between the residential area along Granite Street and the existing and
proposed schools off Hill Street. Careful planning could result in a public access across airport
property that would provide the community with a path that avoids vehicular traffic on public
streets.
Scoping limitations and the essence and purpose of an airport master plan deter development of a
detailed analysis of this proposal. However, the FAA13 has raised numerous issues that the city
must consider and address before this project can proceed beyond its present state, which is
currently just a line drawn on a plan.

12

Meeting at airport on October 1, 2003 between A. Ryan (Airport Manager), G. Casavant and C. Marcottee (Public
Works Department), E. Deck (Dufresne-Henry), and M. Gallagher (Maine Bureau of Parks and Land Development).

13

Email from R. Nicosia-Rusin, FAA Airports Division, New England Region dated July 25, 2003
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 What is the range of permitted and prohibited uses of these paths? (e.g., walking, jogging,
biking, motor-bikes, wheel chair, cross country skiing, snow shoeing, snow mobiles, ATV
vehicles). How well can this be controlled?
 Will abutting properties be impacted positively or negatively by this?
 What environmental impacts, if any, would be caused by the development and utilization
of these paths?
 Are there any anticipated wetland impacts from future AIP eligible projects for which the
bike path could function as partial mitigation of aesthetic or similar functional values of
the wetlands, thereby qualifying for funding through an AIP grant? (Hydrological
functions would still need to be mitigated and habitat values assessed for relative
importance.)
 Who will conduct any requisite environmental analysis?
 Placing airport property into this use must occur in a way that does not create a future
constraint on airport development by creation of a DOT Section 4(f) resource.14
 The segments of the paths through the RPZ should not be designed to encourage any
congregation of persons in this area.
 The bike path will not cause a penetration to FAR Part 77 surfaces.
 Would there be any nearby bike rental agencies or a business opportunity for such in
proximity to the airport? This could be an attraction for some pilots visiting the region.
 If part of a wider network, would the airport paths receive sufficient traffic to provide an
opportunity for on-airport property food concessions in a location that could also serve
industry park employees and airport visitors? (A combined opportunity for airport
revenue and increasing the airport’s attraction to itinerant pilots.) MDOT/OPT has
expressed an interest in fostering the landside facilities at general aviation airports to
provide rest area range of conveniences at airports to attract more traffic.
 Are there off airport bike path projects that are necessary to increase the value of the onairport paths and how can these initiatives be linked to assure maximum value of these
paths.
 Who will maintain them and how much should be budgeted annually for this? The airport
has an obligation under its grant assurances not to divert airport revenue to non-airport
uses.

14

Section 4(f) refers to the original section within the Department of Transportation (DOT) Act of 1966 which set
the requirement for consideration of park and recreational lands, wildlife and waterfowl refuges, and historic sites in
transportation project development. The law, now codified in two places (49 U.S.C. 303 and 23 U.S.C. 138), is
implemented by the Federal Highway Administration (FHWA) and Federal Transit Administration (FTA) through
regulations found at 23 CFR 771.135. It applies to all projects that receive funding from or require approval by an
agency of the U.S. DOT, including FHWA. Compared to the many environmental laws that apply to FHWA actions,
4(f) is considered to have stringent approval standards by statute and court interpretation.
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It is highly recommended that the community put together a committee made up of airport and
community interests groups to study this proposal in detail and work with both state and private
organizations to obtain funding. This idea is a win-win proposition for the airport and
community.
PREFERRED ALTERNATIVES
The City Council in a 5-4 vote, selected Alternative “A” as the preferred alternative.15 It
maintains the airport in compliance with FAA standards, but does not allow expansion of the
runway, aprons, and taxiways. Hangar development can continue in the area previously reserved
and/or approved. The projects in this alternative are broken down by planning phases, which
helps spread out costs. Refer to Table 5-12 and the Ultimate Airport Layout Plan in Appendix B.

15

September 8, 2004.
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Table 5-12
Preferred Alternatives
Infrastructure

Existing

ShortTerm

IntermediateTerm

LongTerm

Runway Length

3,000

3,000

3,000

3,000

Runway Width

75

75

75

75

150 x 300

150 x 300

150 x 300

150 x 300

None

None

None

None

56,500 s.f.

56,500 s.f.

56,500 s.f.

56,500 s.f.

24

31

35

42

Runway Lights

MIRL

MIRL

MIRL

MIRL

Taxiway Lights

None

None

None

None

REILS

06

06 & 24

06 & 24

06 & 24

VLGS

06: VASI
24: None

06: PAPI
24: VASI

06: PAPI
24: VASI

06: PAPI
24: PAPI

ASOS

None

YES

YES

YES

Rotating Beacon

Non-FAA

FAA Approved

FAA Approved

FAA Approved

IAPs

06: NP
24: Visual

06: NP
24: Visual

06: NP
24: Visual

06: NP
24: Visual

Fuel

100LL

100LL

100LL

100LL & Jet A

North Side

North Side

North Side

North Side

SRE

YES

YES

YES

YES

SRE Building

None

3,000 s.f.

3,000 s.f.

3,000 s.f.

RSAs
Taxiways
Apron/Tiedown
Hangar Capacity (acft)

Security Fence

Source: Dufresne-Henry, Inc., analysis

BIDDEFORD MUNICIPAL AIRPORT
MASTER PLAN UPDATE
MARCH 2005

Intentionally Left Blank

