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Summary

Guidance for Airport Land Use
Compatibility Planning

I NTRODUCTION

This California Airport Land Use Planning Handbook is published by

the California Department of Transportation Division of Aeronautics. Its
purpose is to support and amplify the article of the State Aeronautics Act

(California Public Utilities Code, Section 21670 et seq.) which establishes

statewide requirements for the conduct of airport land use compatibility

planning. The Handbook provides compatibility planning guidance to

airport land use commissions (ALUCs), their staffs and consultants, the
counties and cities having jurisdiction over airport area land uses, and

airport proprietors.

This volume represents the third edition of the Handbook. Although similar

in overall organization to the previous edition published in 1993, this 2002

edition has been thoroughly revised. New material is presented on a vari-

ety of subjects. Most important, though, is a change in the overall tone of

the document. The 1993 Handbook emphasized the concepts and process-
es involved in airport land use compatibility planning. The views expressed

were characterized as only "suggestions and recommendations.' Moreover,

those views-while consistent with those of the Division of Aeronautics-

were primarily the consultant's.

The status of the Handbook changed in 1994, however. Legislation passed

in that year established a requirement that airport land use commissions

"shall be guided by information" in the Handbook (or any future updates)

when formulating, adopting, or amending an airport land use compatibility
plan. Consequently, this 2002 edition is much more definitive in the guid-
ance it provides and this guidance is expressly that of the Division of

Aeronautics. Howeuer, despite the statutory references to it, the Handbook

does not constitute formal state policy or regulation.

This summary seciion provides guidance on a variety of key issues and indi-
cates the locations in the document where additional discussion can be

found. Other guidance is contained in various checklists, tables, and figures
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SUMMARY GUIDANCE FOR AIRPORT LAND USE COMPATIBILITY PLANNING

DEPT. OF TRANSPORTATION
G U I D A N C E

Throughout this docu-

rnent, Division of Aeronautics guid-
ance deserving of special emphasis is
indicated in sidebars marked with
the California Department of
Transportation logo as shown here.

located elsewhere in the document. These latter features have been added

in order to make the Handbook more readily usable by all of its audiences.

One final introductory note of importance is to acknowledge the role of the
Handbook Advisory Committee in preparation of this edition of the

Handbook. Over the duration of the project, the committee met in

Sacramento on numerous occasions. Committee members discussed the

many major issues associated with airport land use compatibility planning

and also reviewed and commented on drafts of this document. Their par-

ticipation has been invaluable and greatly appreciated.

DocuMENT ORGANIZATION

Following this summary section, the Handbook contents are organized into
three parts:

> Part I: ALUC Procedures and Plans-This part begins with an examination
of how airport land use commissions are structured and function.

General factors to be considered and specific guidance to be followed in

preparing airport land use compatibility plans and in formulating com-

patibility policies are discussed in the next two chapters. Chapter 4 out-

lines the process which ALUCs should follow in reviewing individual

land use proposals. The final chapter in Part I addresses the important
responsibilities which local agencies have in promoting airport land use
compatibility. All of the chapters include extensive references to the
applicable sections of state law.

> Part II: Airport Land Use Compatibility Issues-The four chapters in Part II

provide detailed assessments of the noise and safety components of air-

port land use compatibility planning. Chapters 6 and 8 contain back-

ground data and other information regarding measurement of noise and

the characteristics of aircraft accidents. Chapters 7 and 9 focus on devel-
opment of noise and safety compatibility policies. After describing exist-

ing policy foundations and basic compatibility concepts, specific guid-
ance is offered on establishment of appropriate noise and safety com-
patibility criteria.

> Part 111: Appendices-The appendices contain various supporting and ref-
erence materials. Copies of state statutes are included, as is a glossary of

airport land use compatibility planning terms. Also in the appendices are

sample implementation documents for use by ALUCs and affected local
jurisdictions.

Summary-2 California Airport Land Use Planning Handbook (January 2002)



GUIDANCE FOR AIRPORT LAND USE COMPATIBILITY PLANNING SUMMARY

GENERAL GUIDANCE For further details, refer to the
following statutes and pages of
this Handbook

Use of this Handbook

How should the 'be guided by' requirement of the Aeronautics Act be
interpreted?
To be guided by this Handbook in the preparation or modification of air- Public Utilities Code (PUC), section

port land use compatibility plans, ALUCs must at least have examined 21674.7

and duly considered the material contained herein. Furthermore, the bur-
den is presumed to be on ALUCs to demonstrate their reasons for devi-

ating gready from the guidance which this Handbook provides. These

requirements notwithstanding, ALUCs have a significant degree of flexi-

bility to make planning decisions as they deem appropriate for the air-

ports within their jurisdictions. The Handbook is not regulatory in nature

and does not take precedence over locally adopted compatibility plans.

When in doubt regarding the Handbook guidance, ALUCs are encour-

aged to contact Division of Aeronautics staff directly. Also, where inter-

pretation of the law is involved, ALUCs should consult with their own

legal counsel.

Are ALUCs required to modify their compatibility plans to reflect the guid-
ance provided by this Handbook?
ALUCs are not required to amend their compatibility plans in response to PUC Section 21675(a)

this Handbook. Nevertheless, ALUCs are encouraged to review and,

when appropriate, to update their compatibility plans at least every five

years and publication of this Handbook is a good justification for doing

so. More frequent reviews may be appropriate for airports or communi-

ties where conditions are changing rapidly (amendments can be . made no
more than once per calendar year, however).

> What is the role of the Handbook with respect to preparation of environ-
mental documents under the California Environmental Quality Act (CEQA)?
Legislation passed in 1994 requires that, when preparing an environ- Public Resources Code, Section 21096

mental impact report for any project situated within an airport influence

area as defined in an ALUC compatibility plan (or, if a compatibility plan
has not been adopted, within two nautical miles of a public-use airport),

lead agencies shall utilize the Handbook as a technical resource with

respect to airport noise and safety compatibility issues.

Formation of ALUCs

► Are all counties required to have an ALUC?
With limited exceptions, yes, although different formats are available. For
example, a board or commission established for another purpose can be

designated as the ALUC. The principal exceptions to formation of an

ALUC require a county either to declare that it has no airport "noise, pub-

lic safety, or land use issues" or to establish what is referred to as the
"alternative process."

PUC Sections 21670(b), 21670J (a),
21670.1(c)

Page 1-4
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SUMMARY GUIDANCE FOR AIRPORT LAND USE COMPATIBILITY PLANNING

For further details, refer to the > How can the alternative process be established?
following statutes and pages of
this Handbook. The specific requirements are set forth in the statutes. The Division of

Aeronautics has the responsibility for reviewing and approving the par-
PUC section 2167o. 1(c) ticular methods which a county and each affected city in the county
Pages 1-8, 5-13 decide upon. Of particular importance are the methods to be used to

implement the airport land use compatibility planning objectives of the

law. The alternative process does not eliminate the requirements for

counties and cities to engage in compatibility planning, it only eliminates
the requirement to have an ALUC.

> What are the basic duties of an ALUC?
PUC Sections 21674(c), 21674(d), ALUCs have two specific duties:

21675(a) . Preparation and adoption of airport land use compatibility plans; and
Page 1-2

. Review of certain local' agency land use actions and airport plans for
consistency with the compatibility plan.

GUIDANCE FOR AIRPORT LAND USE COMMISSIONS

Procedural Matters

> What happens when the terms of office for ALUC members expire?
Page 1-14 The practice on many ALUCs is for members to continue to serve past

the date when their terms expire. If this is the intent of the appointing

body, it should be so stated when the appointment is made. Members
should otherwise not continue to serve beyond the end of their terms.

Doing so could call into question any decisions rendered by the com-
mission during this period. It is therefore essential for the bodies respon-

sible for appointment of members to the ALUC to fill any vacancies as
quickly as possible.

> Are ALUC members required to appoint proxies?
PUC Section 21670(d) On standard, single-purpose ALUCs, each member is required to appoint
Page 1-15 a proxy The law does not say whether this requirement extends to nlem-

bers of designated bodies which function as an ALUC.

> What constitutes a conflict of interest by an ALUC member?
Page 1-15 As with members of most public boards or commissions, an ALUC mem-

ber who has a personal financial interest in an action under considera-

tion by the commission is generally deemed to have a conflict of interest

and should not participate as an ALUC member in the debate or decision
making regarding that action. A legal conflict of interest does not result

when an ALUC member also serves on another body which may also

have responsibilities to act on a land use plan or development proposal.

Preparation and Adoption of Compatibility Plans

> For which airports should compatibility plans be adopted?
PUC Sections 21675(a), 21675(b) ALUCs are required to adopt a compatibility plan for each public-use air-
Pages 2-4, 3-32 port in their jurisdiction. In instances where an airport's influence area
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GUIDANCE FOR AIRPORT LAND USE COMPATIBILITY PLANNING SUMMARY

crosses county boundaries, each ALUC should adopt a compatibility plan
for its respective portion (alternatively, a separate intercounty ALUC can

be set up with membership from each jurisdiction). Additionally, ALUCs

have the option of adopting compatibility plans for military airfields and
special-use airports and heliports (such as those at hospitals). A separate
plan can be prepared for each airport in the ALUC's jurisdiction or mul-
tiple airport plans may be combined into a single countywide document.

> How does a compatibility plan relate to the master plan for the same airport?

For further details, refer to the
following statutes and pages of
this Handbook

If a long-range master plan has been adopted by the airport proprietor, PUC Section 21675(a)

the compatibility plan must be based on" that plan. This requirement Page 2-5

means that the compatibility plan must be consistent with the expecta-

tions of the airport proprietor with respect to the future development and

use of the airport. The compatibility plan should explicitly indicate the

version of the master plan upon which it is based.

> What should be done if a master plan does not exist or is not current?
In these circumstances, a current airport layout plan drawing can be

used. ALUCs must obtain written approval from The Division of Aero- PUC Section 21675(a)

nautics to use an airport layout plan for compatibility planning purpos- Page 2-6

es. (Any ALUC which has used a layout plan as the basis for a compati-

bility plan without Division of Aeronautics approval is encouraged to

obtain the approval and then readopt the plan for that airport.) If an offi-

cial airport layout plan also does not exist or is not current, ALUCs may
first need to prepare at least a simplified diagram of the existing airport

configuration. No future improvements not formally adopted by the air-

port proprietor should be shown on this layout diagram.

> What time frame should a compatibility plan cover?
A compatibility plan must have a planning horizon of at least 20 years, PUC Section 21675(a)

but should take a longer time perspective to the extent practical. This Pages 2-8, 7-18

time frame often means that the forecasts indicated in an adopted mas-

ter plan must be extended farther into the future. Any assumptions which

ALUCs make regarding the future aircraft activity at an airport must be

consistent with the role of the airport as identified in the master plan

adopted by the airport proprietor. For busy airports in metropolitan areas,

basing the compatibility plan on the airport capacity may be an appro-

priate assumption.

> What are the essential elements of a compatibility plan?
Compatibility plans should:

• Clearly indicate the scope of the plan, geographically and in terms

of authority and purpose;

• Describe information about the airport and airport plans which

provide the basis for the compatibility plan;

• List compatibility policies and criteria;
• Include appropriate maps of the airport compatibility zones;

• Indicate the procedures to be used in conducting compatibility

reviews; and

Checklist of Essential Elements:
Table 2A, page 2-13

Checklist of Optional Elements:
Table 2B, page 2-15
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SUMMARY GUIDANCE FOR AIRPORT LAND USE COMPATIBILITY PLANNING

For further details, refer to the
following statutes and pages of
this Handbook.

PUC Section 21675(c)
Page 2-11

Page 2-16

. Provide an initial assessment of the consistency between general

plans and other applicable ordinances and regulations adopted by

counties and cities and the policies set forth in the compatibility plan.
Other information may be included on an optional basis.

> Must ALUCs involve local jurisdictions in establishment of compatibility plan
boundaries?
Before adopting new or revised planning area boundaries, ALUCs must

consult with affected jurisdictions. Meetings with the staff of these juris-

dictions may be insufficient to fulfill this requirement. Caution suggests

that ALUCs afford elected officials of those jurisdictions the opportunity

to meet jointly with the commission to discuss planning boundaries and

other compatibility issues. This process need not be separate from actions

necessary to adopt the compatibility plan itself. However, the intent to
adopt new or revised planning boundaries should be specifically identi-
fied in public hearing notices and plan adoption resolutions.

What type of environmental document is required in conjunction with adop-
tion or amendment of a compatibility plan?
Depending upon the circumstances, ALUCs have used a variety of dif-

ferent options to meet the requirements of the California Environmental

Quality Act (CEQA). Legal opinion diverges greatly as to which option

should be used and there is currently little case law. ALUCs are therefore
strongly encouraged to consult their respective legal counsel when con-

sidering which CEQA action to take when adopting or amending com-
patibility plans.

► What public notice is required with respect to adoption or amendment of a
compatibility plan?

PuC Section 21675.2(d) ALUCs should follow the same notice procedures as are applicable to
Page 2-18 adoption or amendment of general plans and specific plans.

Formulating Airport Land Use Compatibility Policies

> What types of concerns should compatibility plans address?
Page 3-1 Noise and safety are the two fundamental compatibility concerns identi-

fied in the statutes. In addressing noise concerns, consideration should
also be given to the impacts of aircraft overflights in locations beyond

the normally mapped noise contours. Safety compatibility policies should
address both protection of people and property on the ground near air-

ports and protection of airport airspace from obstructions and other haz-
ards to flight.

> How should compatibility policies for a particular airport be determined?
Pages 3-2 through 3-8 Appropriate compatibility policies differ from airport to airport and com-

munity to community. No single solution is universally applicable.

Nevertheless, common objectives and strategies can be identified, as can

the factors which should be considered when setting airport-specific poli-
cies. These are outlined in the beginning of Chapter 3.
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GUIDANCE FOR AIRPORT LAND USE COMPATIBILITY PLANNING SUMMARY

Do basic compatibility policy guidelines exist?
Guidelines regarding establishment of airport noise and safety compati-

bility policies are provided in Chapters 7 and 9, respectively. A summa-

ry of suggested criteria is presented in Table S-1 of this summary section.

Two points should be emphasized about this listing of guidelines:

• The criteria are written in general, qualitative (not precise, quantita-

tive) terms. In effect, they are a criteria checklist rather than actual,

airport-specific criteria. For use in a compatibility plan, the criteria

need to be more fully defined to suit local circumstances. Also, the

boundaries of the zones within which each criterion applies must be

delineated with respect to the conditions at a specific airport.

• Secondly, even in their general form, these criteria provide only basic

guidance-a starting point for the detailed analyses and examination
of issues essential to creation of individual airport land use compati-

bility plans. These criteria are not intended to be treated as state-man-

dated standards.

>

> How should compatibility policies be structured?
Compatibility policies consist of two basic components: a set of criteria

indicating the compatibility or incompatibility of various categories of

land uses; and a map or maps showing where within the airport environs

the criteria apply. Especially with respect to safety policies, formulation

of criteria must be closely coordinated with delineation of compatibility

zones. Beyond these basic requirements, several options are acceptable.
For example, noise and safety compatibility criteria can be combined into

one composite set of criteria and the compatibility maps drawn accord-

ingly. Also, land uses can he categorized using a detailed list of land use

types or by defining more functional or performance-oriented character-
istics (such as people per acre as a basis for evaluating safety compati-
bility of nonresidential uses).

> Should existing land uses be considered when establishing compatibility
policies?
ALUCs have no authority over existing land uses (more precisely, areas
"already devoted to incompatible uses"). Compatibility planning bound-

aries, though, should cover all of an airport's influence area, including

portions which are already developed. Existing development which is
incompatible becomes a nonconforming use with respect to ALUC crite-

ria. Any redevelopment of these areas would be subject to ALUC policies.

Project Reviews

> What factors should ALUCs examine when reviewing county and city gener-
al plans for consistency with the compatibility plan?
ALUCs should carefully review not only the general plan itself, but also

any associated ordinances and regulations which set forth intplementa-

tion measures in greater detail. ALUCs should recognize that, once they

concur that a county or city general plan is consistent with the compati-

bility plan, subsequent individual development proposals which are con-
sistent with the general plan are not subject to mandatory ALUC review

For further details, refer to the
following statutes and pages of
this Handbook

Suggested Compatibility Criteria:
Table S-1, page Summary-8

Chapters 7, 9

Pages 3-8 through 3-14

Pages 1-3, 3-17 through 3-21

Page 4-16
General Plan Consistency Checklist:

Table 5A, page 5-5
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For additional
guidance see:
Page Summary-3

Page 3-9

Pages 3-2, 6-22

Page 7-18

Pages 7-19, 7-30

Page 6-30

Pages 3-3, 7-23
Normalization Factors:

Table 7B, page 7-26
Noise Criteria Options:

Table 7C, page 7-29

Pages 7-7, 7-34

Page 7-35

GENERAL GUIDANCE

> This table provides basic guidance for establishment of airport land use compatibility zones and associated
criteria. The general bounds of appropriate compatibility measures are outlined. However, unquestioning
adherence to this guidance is neither intended nor expected-rather than being a state mandate, the
guidance should be regarded as a starting point for development of policies best suited to individual air-
ports and communities.

> The following guidance separately addresses noise, overflight, safety, and airspace protection compatibil-
ity concerns. Some ALUCs establish zones and criteria representing combinations of these concerns.
Separate and composite formats are both acceptable.

NOISE

Basis for Compatibility Zone Delineation

Compatibility zones normally utilize Community Noise Equivalent Level (CNEq contours created with FAA
Integrated Noise Model (INM) or, for military airports, U.S. Air Force NOISEMAP model.

Compatibility plans should be based upon the noise contours for the time frame that results in the great-
est noise impacts. Usually, this time frame is the long-range future (at least 20 years), but sometimes can
be the present or a combination of the two. Also, for busy airports, the capacity of the runway system
may be the best representation of potential long-range future activity levels.

> Noise contours usually represent an average day of the year. For airports with distinct seasonal or even
daily variations in activity, analysis of additional scenarios may be appropriate.

> Because of the many variables and assumptions involved in noise contour calculation, particularly pro-
jected contours, their precision typically is in the range of ±1 d8 to ±3 dB. Precision diminishes with
increased distance from the runways.

Suggested Compatibility Criteria

> The noise level considered acceptable for new development varies from one community to another. Noise
criteria therefore need to be adjusted or normalized to reflect the characteristics of a particular community.
• CNEL 65 dB is not an appropriate criterion for new residential development around most airports,

especially those which are primarily general aviation facilities-
• CNEL 60 dB, or in some locations, even CNEL 55 dB may be more appropriate for and use

planning purposes.

> For residences, the standard for interior noise levels due to exterior noise sources should be CNEL 45 dB
or lower.

> Sound insulation should not be regarded as a mitigation measure which allows noise-sensitive land uses
to be developed in areas of high noise exposure-it is not a substitute for good land use compatibility
planning. Nevertheless, in some circumstances- infill or redevelopment, for example-new construction
may be unavoidable in areas where noise exposure is high.
• The need for sound insulation of new structures should be evaluated wherever exterior noise levels

exceed CNEL 60 dB.

• In any situation where sound insulation is required as a condition for development approval, ALUCs
should require that an avigation easement be dedicated to the airport proprietor.

• In no case should residential or other noise-sensitive land uses be approved within an airport's current
or future CNEL 65 dB contour unless an avigation easement addressing noise impacts is dedicated to
the airport propnetor.

TABLE S-T

Summary of Suggested Compatibility Criteria
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For additional
guidance see:

Pages 3-3, 7-34

Pages 3:25, 7-38

Page 3-25

Page 3-26

Page 3-25

General aviation aircraft
accident database:

Appendix F
Air carrier accidents:

Figure 8D, page 8-11

Page 9-29
Safety Compatibility
Zone Examples:

Figures 9K, 9L,
pages 9-38, 39, 40

Adjustment Factors:
Table 9A, page 9-41

Page 9-37

OVERFLIGHT

Basis for Compatibility Zone Delineation

> The area of concern encompasses locations where frequent aircraft overflights can result in annoyance
and complaints on the part of some residents.
• At general aviation airports, these locations include areas beneath the standard traffic patterns,

portions of the pattern entry and departure routes flown at traffic pattern altitude, and sometimes
additional places which experience a high concentration of overflights. Airspace protection surfaces
defined in accordance with FAR Part 77 provide a useful starting point for delineating an ovErflight zone.

• At all airports, common instrument arrival and departure routes should also be considered when
establishing an overflight zone.

Suggested Compatibility Criteria

. Measures which alert prospecdve property buyers to the existence of overflight impacts are appropriate
for all pans of the airport influence area.

Recording of deed notices describing airport impacts should be required as a condition for development
approval anywhere in the airport influence area where avigation easements are not obtained.

> ALUCs are encouraged to adopt policies defining the area within which information regarding airport
noise impacts should be disclosed as part of real estate transactions.

. Avigation easements also serve a buyer awareness function. However, requirements for their dedication
as a condition for development approval should be limited to locations where high noise levels exist or are
projected to occur and/or the heights of objects need to be significantly restricted.

SAFETY

Basis for Compatibility Zone Delineation

> The historical spatial distribution of aircraft accidents for various categories of runways is the primary basis
for delineation of safety compatibility zones. The spatial distribution indicates where accidents are most
likely to occur when they occur.

Safety compatibility zones must take into account the type of aircraft usage, flight procedures, and other
operational characteristics particular to each runway end. The examples provided in Chapter 9 are a start-
ing point for this process. In many cases, a combination of the shapes and sizes from different examples
may be appropriate.

> Adjustment of safety compatibility zones in response to existing urban development patterns may be rea-
sonable in locations where safety concerns are moderate to low. However, care must be taken in making
adjustments in critical locations dose to runway ends-it is better for existing development to be deemed
nonconforming if it is indeed incompatible with airport activity.

TABLE S-1 CONTINUED
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For additional
guidance see:
Pages 9-35, 9-42

Pages 3-6, 9-42
Basic Safety Compati-

bility Qualities:
Table 98, page 9-44

Safety Compatibility
Criteria Guidelines:
Table 9C, page 9-47

Pages 3-6, 9-53

Pages 3-7, 9-5, 9- 56

Pages 3-8, 9-6, 9- 56

Pages 3-8, 9-6, 9-56

Page 9-6

Pages 3-8, 9-6, 9-56

TABLE 5-1 CONTINUED

Suggested Compatibility Criteria

► The definition of safety compatibility criteria must be done in unison with the delineation of safety com-
patibility zones. Changes to one of these two components may also necessitate changes to the other.

► The principal safety compatibility strategy is to limit the number of people (residential densities and non-
residential intensities) in the most risky locations near airports. Additionally, certain types of highly risk-
Sensitive uses (schools and hospitals, for example) should be avoided regardless of the number of people
involved. Specific suggested cnteria are included in Chapter 9.

► To enhance the chances for survival of aircraft occupants in the event of an emergency off-airport land-
ing, preservation of open land near airports is a desirable safety compatibility objective. Guidelines regard-
ing the characteristics of useful open land and the amount which should be preserved are provided in
Chapter 9.

AIRSPACE PROTECTION

Basis for Compatibility Zone Delineation

The locations within which limits on the heights of structures and other objects are necessary in order to
protect airport airspace should primarily be defined in accordance with Federal Aviation Regulations (FAR)
Part 77. Additional consideration may need to be given to airspace critical to certain components of
instrument approach procedures, particularly approaches not aligned with the runway, circle-to-land
procedures, and missed approaches.

Zones defining where other hazards to flight, especially bird strikes, are a concern should be established
in accordance with FAA criteria.

Suggested Compatibility Criteria

► FAR Part 77 provides the basic guidance for restrictions on the heights of objects near airports. Allowances
need to be made for areas of high terrain. Also, heights associated with normal use of a property gener-
ally should be permitted unless avigation easements are obtained.

► FAA aeronautical studies conducted in accordance with FAR Part 77 are concerned only with airspace haz-
ards, not hazards to people and property on the ground. An FAA determination of "no hazard" says noth-
ing about whether the proposed construction is compatible with airport activity in terms of safety and
noise impacts.

Land uses which produce increased attraction of birds should be avoided in accordance with FAA stan-
dards. Activities likely to create visual or electronic hazards to flight (distracting lights, glare, interference
with aircraft instruments or radio communication) also should be prevented.
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► How late into the approval process of individual development proposals can For further details, refer to the

ALUCs still review a project?
following statutes and pages of
this Handbook

ALUC involvement in approval of a development proposal is generally

most effective when it begins early-ideally with review of the general Page 3-19

plan. ALUCs, though, have the authority to get involved even relatively

late in the development approval process. Case law has established that

a development does not need to be completed in order to be considered

devoted to the use. In general, a vacant property should be considered

devoted to a particular use only when all discretionary local government

approvals have been issued and only ministerial approvals remain.

Because ALUCs have some leeway with regard to what they deem to

comprise existing development for compatibility planning purposes,

compatibility plans should include a definition of the term.

> What are ALUC responsibilities with respect to review of airport development?
ALUCs are required to review plans for airport development-especially PUC Section 21676(c)

airport master plans-before the plans are adopted by the airport pro- Pages 4-7,4-11,4-19

prietor. The primary focus of such reviews is on proposed airport features
which can have off-airport land use compatibility implications. Any pro-

posed nonaviation development on airport property should be reviewed

against the same criteria that would apply if the site were off airport. If

an ALUC finds the airport plan to be inconsistent with its own plan, the

ALUC has the option of revising its plan. If the ALUC chooses not to mod-
ify its plan and the airport plan thus remains inconsistent, the airport pro-
prietor can adopt the airport plan only by taking the steps necessary to

overmle the ALUC.

> Can ALUCs make exceptions to their own policies?
Establishment of compatibility policies addressing every possible land Pages 3-22, 3-32, 4-14

use development circumstance is infeasible. In adopting compatibility

policies, ALUCs should allow themselves some degree of flexibility to

consider the specific circumstances involved. When evaluating specific

projects, ALUCs are sometimes faced with the need to find an otherwise
incompatible development to be acceptable. Infill development is an
example of such a situation. Special sound insulation requirements, ded-

ication of avigation easements, and other such measures may be appro-
priate as mitigation for allowing the development to proceed. Most
important, when allowing for unique circumstances or otherwise making

exceptions to established compatibility criteria, ALUCs need to ensure

that the basic objectives of their plan and the integrity of the compatibil
ity planning process set forth in the Aeronautics Act are maintained.

GUIDANCE FOR LOCAL LAND USE JURISDICTIONS

General Plan Consistency Requirements

> What options does a county or city have with respect to the requirement for

consistency between its general plan and the ALUC's compatibility plan?

California Airport Land Use Planning Handbook (January 2002) Summary-11
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For further details, refer to the
following statutes and pages of
this Handbook

The need to respond to an ALUC's adoption or amendment of a com-

patibility plan cannot simply be ignored. Local jurisdictions must either
make their general plans and affected specific plans consistent with the

PUC Section 21676.5(a) compatibility plan or take the steps necessary to overrule the ALUC. Until
Page 5-1

Pages 4-16, 5-3;
General Plan Consistency Checklist:

Table 5A, page 5-5

Page 5-3

such time as one of tlTese actions has been taken, the county or city must

cooperate with any ALUC request to submit for review all or selected

land use actions, regulations, and permits affecting the airport influence

area. A local jurisdiction's silence can be interpreted as acceptance of the
compatibility criteria which the ALUC has set forth.

> What constitutes consistency between a general plan and an ALUC's com-
patibility plan?
Consistency does not require being identical. It means only that the con-

cepts, standards, physical characteristics, and resulting consequences of

a proposed action must not conflict with the intent of the law or the com-

patibility plan to which the comparison is being made. To be fully con-

sistent with the compatibility plan, a general plan:

• Must not have any direct conflicts with the compatibility plan; and
• Must delineate a mechanism or process for ensuring that individual

land use development proposals comply the ALUC criteria.

> In what forms can compatibility policies be incorporated into local jurisdic-
tion plans?
Several different strategies for achieving full general plan consistency are
available to counties and cities. These include:
• Incorporating policies into existing general plan elements;

• Adopting a general plan airport element;

• Adopting the compatibility plan as a specific plan;
• Adopting the compatibility plan as a stand-alone document; or
• Adopting an airport combining district or overlay zoning ordinance.

>[n lieu of amending its general plan, can a county or city continue to submit
land use development proposals forALUC review?

PUC Section 21676.5(b) At a minimum, direct conflicts between the ALUC and local jurisdiction
Pages 4-9, 5-3

Government Code Section 65302.3
Pages 4-6, 5-2

plans must be eliminated. If the local jurisdiction then chooses not to
fully incorporate the compatibility criteria and review processes into its
own policies, it can continue to submit individual land use development

actions to the ALUC for review. Unlike with actions submitted voluntarily,
however, ALUC reviews under these circumstances are not merely advi-

sory-in the event of a disagreement with the ALUC, the local jurisdic-

tion can approve the project only by taking the steps necessary to over-

rule the commission.

> Can the 180-day statutory time limit for making general plans consistent
with the compatibility plan be extended?
ALUCs have no authority to modify this time limit. They can, however,
agree not to bring action against local governments for taking extra time.
Any such agreement should be predicated upon the local agency making
substantial progress toward the necessary plan changes and not simply
ignoring the need to act.
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> What steps must a local jurisdiction take in order to overrule an ALUC?
The overruling process involves three mandatory steps:

• Holding of a public hearing;

• Making specific findings that the action proposed is consistent with

the purposes of the ALUC statute; and

• Approval of the proposed action by a two-thirds vote of the agency's
governing body.

Detailed findings are critical to this process. According to case law and

the Governor's Office of Planning and Research, the findings cannot

merely be a restatement of the law-they must demonstrate how the

decision-makers arrived at their decision based upon the facts and estab-
lished policies before them.

Submittal of Projects for ALUC Review

Which types of land use development actions must be submitted to the ALUC
for review?
Certain types of land use actions must be submitted to the ALUC for
review prior to final approval by the local jurisdictions. These actions

include adoption or amendment of a general plan, specific plan, zoning

ordinance, building regulations, or other land use ordinance or regula-
tion which affects land within an airport area of influence as defined by

the ALUC. The impetus for referral of a general plan or specific plan to

the ALUC may come from either of two situations-
• A proposal initiated by the local jurisdiction to adopt or amend an

affected plan; or

• The requirements for the local jurisdiction's plans to be reviewed

for consistency with an ALUC's newlv adopted or amended
compatibility plan.

s What other types of land use development actions are also potentially sub-
ject to ALUC review?
Once a local jurisdiction's general plan has been made fully consistent
with the compatibility plan, referral of individual development proposals
is voluntary and the ALUC review is advisory (in the event of a dis-

agreement with the ALUC, overruling is not required). If the general plan
has not been made fully consistent and the local jurisdiction has not over-

ruled the ALUC, then the ALUC can require that "all actions, regulations,

and permits" involving land uses in the vicinity of the airport be submit-

ted for review In this case, the ALUC review is not merely advisory. Note

that, even on an advisory basis, many types of development projects

would benefit from ALUC expertise and local jurisdictions are encour-

aged to continue to submit these actions if requested by the ALUC.

> What obligations do local jurisdictions have with regard to approval of proj-
ects for which ALUC review is not required?
Once a county's or city's general plan has been deemed consistent with

the compatibility plan, the burden of ensuring that individual develop-

ment proposals are compatible with airport activities rests with the local

For further details, refer to the
following statutes and pages of
this Handbook

PUC Sections 21675.1(d). 21676,
21676.5(a)

Page 5-15
OPR, "Bridging the Gap: Using Find-

ings in Local Land Use Decisions"
(1989)

PUC Section 21676(b)
Pages 4-6, 5-10

PUC Sections 21676.5(a), 21676.5(b)
Pages 4-8, 5-10

Pages 4-9, 5-13
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For further details, refer to the
following statutes and pages of
this Handbook

Page 5-13

PUC Sections 21676(c), 21661.5,
21664.5

Pages 4-7, 4-11, 5-11

Page 5-20

jurisdiction. This obligation exists even if the general plan and associat-

ed ordinances and regulations do not restate or reference the ALUC cri-

teria and procedures (as they must if they are to be fully consistent).

Unless the local jurisdiction has overruled the ALUC, the applicable com-

patibility criteria in either situation are the ones adopted by the ALUC.

► What are a local jurisdiction's obligations for ensuring airport land use com-
patibility when there is no ALUC?
Counties and cities are responsible for ensuring compatibility between

airports and their environs regardless of whether an ALUC exists. The

function of ALUCs is primarily one of oversight, not final approval. Under

the alternative process, affected jurisdictions must adopt compatibility cri-

teria in some form and also implement procedures by which individual

development proposals are reviewed against these criteria. Even counties

which have declared themselves exempt because there are no airport-

related noise or safety compatibility issues must continue to take appro-

priate actions to ensure that such issues do not arise.

GUIDANCE FOR AIRPORT PROPRIETORS

► What types of airport development projects must be submitted to the ALUC
for review?
Before a public agency which owns an airport adopts or modifies a mas-
ter plan for the airport, the plan must be submitted to the ALUC for

review Also required to be submitted are construction plans for new air-

ports; and expansion plans for existing airports to the extent that the

expansion involves a new runway, runway ex-tension or realignment, or

acquisition of property for these purposes. Proposals for nonaviation

development of airport property are another type of airport development
subject to ALUC review. Preferably, the characteristics of such develop-
inent should be indicated in the airport master plan and reviewed as part
of the master plan review. In all of these instances, if the ALUC finds the
proposed plan or project inconsistent with its compatibility plan, the air-

port proprietor can adopt the plan or approve the project only by taking

the steps necessary to overrule the ALUC.

► What responsibilities do airport proprietors have for ensuring that the uses
of land near airports are compatible with airport activity?
Land use compatibility policies adopted by ALUCs and the general plans

and zoning ordinances adopted by local agencies can only go so far to

ensure that privately owned property is used in a manner which is com-

patible with airport activities. In locations which are particularly critical

to the airport-especially runway protection zones and other areas

exposed to high noise levels or requiring significant limitations on the

heights of objects-airnort proprietors should consider acquisition of fee
title or avigation easements.
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CHAPTER 1

Establishment of Airport
Land Use Commissions

PURPOSE OF ALUCs

More than a third of a century has passed since the California state legisla-

ture first enacted the portion of the state aeronautics law providing for cre-

ation of airport land use commissions (ALUCs). The statutes governing air-

port land use commissions are set forth in the State Aeronautics Act part of

the California Public Utilities Code commencing with Section 21670 (Divi-

sion 9, Part 1, Chapter 4, Article 3.5).

Amendments to the original 1967 law have been made about every two

years since that time. Some of these amendments have involved relatively

minor changes deemed necessary to respond to a particular issue or, in
some cases, special circumstances in an individual county. Others have had

the effect of causing major changes in the requirements for and operation

of airport land use commissions.

The California state legislature's purpose in authorizing the creation of air

port land use commissions has remained largely unchanged since the early

years of the statutes. This purpose is succinctly stated in the current law

(Section 21670(a)):

► "It is in the public interest to provide for the orderly development of each

public use airport in this state and the area surrounding these airports so

as to promote the overall goals and objectives of the California airport

noise standards adopted pursuant to Section 21669 and to prevent the

creation of new noise and safety problems."

°It is the purpose of this article to protect public health, safety, and wel-

fare by ensuring the orderly expansion of airports and the adoption of

land use measures that minimize the public's exposure to excessive noise

and safety hazards within areas around public airports to the extent that

these areas are not, already devoted to incompatible uses-"

This chapter focuses on:
The purpose of ALUCs
Their powers and duties
Limitations on ALUC powers

^ The composition of ALUCs
Alternatives to ALUC formation
ALUC rules and regulations

A brief legislative history of airport
land use commissions is included in
Appendix A.

As discussed later in this chapter,
state law requires nearly every county
in California to conduct airport land
use compatibility planning. Several
alternatives and exceptions to cre-
ation of airport land use commis-
sions are provided, however.
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CHAPTER I ESTABLISHMENT OF AIRPORT LAND USE COMMISSIONS

AUTHORITY OF ALUCs

The airport land use compatibility planning authority of airport land use

commissions is enumerated in various sections of the Aeronautics Act.

Powers and Duties

In the broadest sense, the law defines the powers and duties of ALUCs in
terms which parallel the commissions' purpose:

"To assist local agencies in ensuring compatible land uses in the vicin-
ity of all new airports and in the vicinity of existing airports to the

extent that the land in the vicinity of those airports is not already
devoted to incompatible uses" (Section 21674(a)).

To fulfill this basic obligation, ALUCs have two specific duties:

> Prepare Compatibility Plans-Each commission is required to "prepare
and adopt" an airport land use plan for each of the airports within its
jurisdiction (Sections 21674(c) and 21675(a)).

Requirements and options regarding > Review Local Agency Land Use Actions and Airport Plans-The commis-
preparation of comprehensive land
use plans are discussed in Chapter 2

sions' second duty is to "review the plans, regulations, and other actions

of this Handbook. Review proce- of local agencies and airport operators..." (Section 21674(d)).

dures are examined in Chapter 4.
The law is less precise regarding how ALUCs are to go about each of these

two tasks. Some of the law's provisions are mandatory; others leave sub-

stantial discretion to each individual commission. These topics are addressed
in the chapters which follow.

Statutory and Practical Limitations on ALUCs

Just as important as the specified powers and duties of ALUC,s are the limi-

tations on their authority. Some of these limitations are explicitly noted
in the statutes. Other limitations are more implicit or, in some cases, left

unaddressed by the Aeronautics Act. Still others result mostly from practical
factors involved with implementation of the law.

Existing Land Uses

Perhaps foremost among the statutory limitations on ALUCs is that they
have no authority over existing land uses regardless of whether such uses

are incompatible with airport activities (Sections 21670(a)(2) and 21674(a)).

ALUCs, for example, cannot acquire property or otherwise force changes in
the way a property is developed or used.

See Chapter 3 for a discussion of The Aeronautics Act does not define when in the land use planning and
defining existing land uses for the development process a proposed new land use effectively becomes an ex-purposes airport land use compati-
bility planning. isting use. Also not addressed is the question of whether or how much can

an existing use be modified or reconstructed without coming under ALUC
review authority. For insights into these types of issues, it is necessary to
turn to other state statutes as well as to case law.
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ESTABLISHMENT OF AIRPORT LAND USE COMMISSIONS CHAPTER I

Airport Operations

A second explicit limitation on ALUC authority is set forth in Section 21674(e):

"The powers of the commission shall in no way be construed to give

the commission jurisdiction over the operation of any airport."

The meaning of "operation of any airport" is left undefined. Clearly, any

actions directed toward the day-to-day activities of an airport or the manner

in which aircraft operate are beyond the purview of ALUCs. Equally clearly,

ALUCs have authority to review proposed airport plans or development to

the extent that such proposals could affect off-airport land uses. Less clear

are the limitations on ALUCs' involvement in other facets of airport planning

and development such as nonaviation uses of airport property.

Types of Compatibility Concerns

Several sections of the law (most notably, the declaration of purpose,
Section 21670(a)) refer to the commissions' authority to address noise and

safety problems. This suggests that the law does not intend for ALUCs to

address other types of airport land use compatibility issues such as air

quality or ground access traffic. Nothing in the law specifically excludes
ALUC consideration of such matters, however.

Geographic Jurisdiction

Some airports have impacts which extend across county boundaries. Until
1997, the state law did not contain any provisions for dealing with such sit-

uations. As discussed later, the addition of Section 21670.4 now permits for-

mation of a separate ALUC with authority to address compatibility issues

around "intercounty" airports. Except for this provision and a situation in
which a multi-county ALUC has compatibility planning responsibilities in

both of the counties involved, no ALUC has jurisdiction over land uses in
an adjacent county (This conclusion has been supported by an opinion of

the state Attorney General.) The only other choice for addressing multi-

county airport impacts thus is for the ALUC in each of the affected counties

to adopt its own compatibility plan for its portion of the airport environs.

Extent of Restrictiveness

Another limitation which airport land use commissions need to consider is
the extent to which they can legitimately seek to restrict land uses around

an airport. Restrictions have limits even when they are necessary for noise
and safety compatibility and have the support of the local agency having

land use jurisdiction. This issue comes under the heading of inverse con

demnation or takings and has been examined at length in other laws and

in many court cases. In general, as long as the restrictions allow some re-

maining economically viable use of the land, a court will usually find them

to he legitimate. I lowever, an attempt by an ALUC to preclude all devel-

opment from an area-the runway protection zones being the primary

example-would undoubtedly be deemed a regulatory taking. Where pre-

vention of all development is critical to the operation of an airport, it must

One issue which commonly arises is
the need to update airport activity
forecasts in conjunction with prepara-
tion of a compatibility plan. This topic
is examined in Chapter 2.

A discussion of the practical aspects
of ALUC involvement in issues other
than noise and safety is included in
Chapter 2.

The takings topic is examined in the
final portion of Chapter 3. Also ad-
dressed in Chapter 3 is the issue of
potential overtulings of ALUC actions
by local jurisdictions which deem
ALUC policies to be unnecessarily
restrictive.
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CHAPTER 1 ESTABLISHMENT OF AIRPORT LAND USE COMMISSIONS

The ability of ALUCs to ensure air-
port land use compatibility is circum-
scribed by the fact that they are not
implementing agencies.

See Chapter 5 for a discussion of
steps which a local jurisdiction must
take in order to overrule an ALUC
decision.

be the responsibility of the airport owner to acquire the property or the

development rights.

Plan implementation

ALUCs exercise approval authority over certain types of local government

land use actions as specified in the Aeronautics Act. Local govemments also

must abide by the provisions of the airport land use planning statutes.

Nevertheless, the law only gives ALUCs powers to assist local agencies "in

ensuring compatible land uses" (Section 21674(a)) and to coordinate com-

patibility planning efforts at the state, regional, and local levels (Section

21674(b)). ALUCs are not implementing agencies in the manner of local

governments. Nor do they issue permits for a project such as those typically
required both by local governments and various state and federal agencies.

The ability of ALUCs to ensure implementation of their plans is thus limited

from both a statutory and a practical perspective. For example;

ALUC decisions can be overruled by the local land use jurisdiction.

Although local agencies must adopt findings and take other steps in order

to overrule the ALUC, they have that authority.

> The question of a proposed land use's compatibility with an airport is as

much a matter of degree as it is a clear, black-and-white issue. Con-
sequently, ALUCs should take care to document the rationale upon

which their land use compatibility criteria are based. In the event of a
legal challenge, the test will be an objective one, however abstract, and

local agencies' views of compatibility may be just as persuasive to a court

as that of the ALUC. A court decision thus will turn first on the degree to
which studies and evidence-including evidence of consensus among

airport and land use planners-support the criteria.

► Even when a local agency clearly stretches the concept of compatibility

or otherwise ignores the intent of the state law, most ALUCs lack the
resources to challenge the agency's action.

► Lastly, from a practical standpoint, ALUCs rarely become aware that a
local agency is intending to overrule a decision of the commission. The

law does not require local agencies to notify the commission of such an
intent. ALUCs thus seldom get the opportunity to argue their case before

a county board of supervisors or city council prior to when the overrul-

ing action is voted upon.

REQUIREMENTS FOR CREATION OF ALUCS

The state law governing creation of airport land use commissions applies to

every county in California having an airport "operated for the benefit of the

general public" (Section 21670(b)) All but one county (San Francisco) con-

tains a public use airport and is thus subject to the law.
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ESTABLISHMENT OF AIRPORT LAND USE COMMISSIONS CHAPTER I

This fundamental requirement notwithstanding, the statutes also include

several alternatives and exceptions. One allows counties to avoid having an

ALUC if they establish an alternative method of accomplishing airport land

use compatibility planning. In other very limited situations, a county can be
totally exempted from the requirements.

ALUC Formats

For those counties which have an airport land use commission, the law pro-

vides for two basic choices of format. One choice is a separate, single-pur-

pose, entity with representation set in accordance with the provisions of the
law. The second basic option is designation of another body, already exist-

ing for another purpose, to serve as the ALUC.

A third option applies only in special situations where an airport's influence

area boundary encompasses multiple counties.

Single-Purpose Entity

If established as a single-purpose body, the standard membership composi-

tion of an airport land use commission consists of seven members selected
as follows (Section 21670(b)):

• Two county representatives (selected by the board of supervisors);
• Two city representatives (selected by a committee comprised of the

mayors of all cities in the county);
• Two having "expertise in aviation" as defined in Section 21670(e)

(selected by a committee of the managers of all public airports in
the county); and

• One general public representative (selected by the other six com-

mission members).

Included in the law are several additional qualifications and provisions for

minor variations to this basic composition. In particular:

> City Adjacent to Airport-If any cities are "contiguous or adjacent to the

qualifying airport," at least one of the city representatives shall be from
such cities (Section 21670(b)(1)). Where there is more than one public-
use airport in a county, this provision presumably needs to be applied
only to one of them. Also, this provision might reasonably be interpret-

ed as applying to any city whose boundaries extend into the ALUC's
planning area, not just to those bordering the airport.

► No City in County-If there is no city in a county, then the county and
airports each appoint one additional member (Section 21670(b)(1)).

> Ownership by Outside Entity-if an airport in one county is owned by

another county or by a city or special district in that other county, then

the other county shall appoint one of the county members and the cities

shall appoint one of the city mcmbcrs (Section 21671). ;1-,is provision

pertains to very few existing airports, including:
. Ontario international (owned by the city of Los Angeles, located in county

Table 1A tabulates the number of
counties using each ALUC format as
of mid 2001.

Section 21670(e) defines a person
with expertise in aviation as either
someone "who, by way of education,
training, business, experience, voca-
tion, or avocation has acquired and
possesses particular knowledge of,
and familiarity with, the function,
operation, and role of airports" or
who is "an elected official of a local
agency which owns or operates an
airport."
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CHAPTER 1 ESTABLISHMENT OF AIRPORT LAND USE COMMISSIONS

As of mid 2001, no counties have
exercised the option of forming a sep-
arate ALUC for an intercounty airport.

of San Bernardino, but San Bernardino County does not have an ALUC);

• San Francisco International (owned by city and county of San
Francisco, located in county of San Mateo);

• Turlock Municipal (owned by the city of Turlock, located in county

of Merced).

In situations where it applies, the result can be more representation associ-

ated with the affected airport than for other airports in the county. The adja-

cent county and cities can decline to appoint representatives if they wish.

Designated Body

if the board of supervisors and the mayors' committee in a county each deter-
mine that another body can accomplish essential airport land use compatibil-

ity planning, then such a body can be designated to assume the planning

responsibilities of the airport land use commission and a separate commission

need not be established (Section 21670.1(a)). The designated body must have

at least two members with aviation expertise or, when serving as the ALUC,

be augmented to have two members thus qualified (Section 21670.1(b)).

The designated body format is quite common among ALUCs-roughly as

many counties utilize it as have a separate entity as the ALUC. In most of

these instances, a regional planning agency serves as the ALUC. Other op-
tions include the board of supervisors, the county planning commission, or
the county airport commission.

Intercounty ALUCs

Various airports in the state have noise and safety impacts which extend across

county boundaries. These circumstances present a special challenge for com-
patibility planning. All too often, the result has been a lack of compatibility

planning within the county adjacent to the one where the airport is located.

Two options exist as to how ALUC responsibilities for these airports can be

coordinated. The most commonly used option is for the ALUC in the sec-

ond county to adopt its own compatibility plan for the portion of an airport
influence area extending into its jurisdiction. Sometimes the ALUC in the

county where the airport is located will offer guidance as to suitable com-
patibility criteria for the adjacent county. The primary ALUC, however, has

no jurisdiction over land uses in the adjacent county (except in the case of

a regional planning agency serving as a designated airport land use coin-

mission for each of the counties). This limitation is delineated in an opin

ion of the State Attorney General.

The second choice, one authorized by the legislature in 1997, provides the

opportunity for a unified approach to compatibility planning around these so-

called "intercounty" airports (Section 21670.4). The law allows the affected

counties and cities to create a separate ALUC having authority over all of the

impacted environs. This ALUC would be in addition to the ones responsible

for compatibility planning around other airports in the respective counties.
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ESTABLISHMENT OF AIRPORT LAND USE COMMISSIONS CHAPTER 1

Format
Number of
Counties'

Single-Purpose ALUCs 27

Designated Body ALUCs 20
'Regional Planning Agency 12

Airport Commission 2
Planning Commission' 3
Board of Supervisors` 3

Alternative Process 3

Exceptions 8
Single-County Exceptions 3
Exempt-No Compatibility Issues 4
Exempt-No Airports 1

None-No Action Taken 0

Total 58

' As of September 2001.

° Total represents eight ALUCs - one agency serves as the ALUC for four
counties and another for two counties.

Including bodies having additional members when ser ving as the ALUC.

° ALUCs in some of the counties essentially do not exist -they have been
formally established, but have never become or no longer are active.

TABLE 1A

ALUC Format Usage
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CHAPTER 1 ESTABLISHMENT OF AIRPORT LAND USE COMMISSIONS

See Chapter S for a discussion of the
compatibility planning obligations of
counties and cities which elect to
follow the alternative process.

As of mid 2001, three counties-
Inyo, Kings and 5an Bernardino-
had been approved to use the
alternative process.

Membership options for an intercounty ALUC are similar to those of other

ALUCs. A separate entity can be established, but with the county, city, and

airport representation each divided between the two counties. Alternatively,
an existing entity can be designated to serve as the ALUC.

Note that the law defines an intercounty airport as one where a county line

bisects a runway or any of various safety compatibility zones. No mention
is made of situations where only the noise contours or other portion of an

airport influence area crosses a county boundary. A reasonable interpreta-

tion of the intent of the law, though, would be that an intercounty ALUC

could be established any time ALUCs in two separate counties would have

a compatibility plan for the same airport.

Alternative Process

Perhaps most significant among the exceptions to the requirements for es-
tablishment of ALUCs is one which was added to the law in 1994. This sec-

tion (21670.1(c)) provides for what is generally referred to as an "alternative

process" for a county to conduct airport land use compatibility planning. It

eliminates the need for formation of an ALUC, but not for preparation of
compatibility plans.

Implementation of the alternative process requires completion of several

actions explicitly defined by the law:

Determination of Intent-The county board of supervisors and each
affected city must individually determine that proper airport land use

compatibility planning in the county can be accomplished without for-
mation of an ALUC.

> Adoption of Planning Processes-The county and each affected city must

adopt processes which provide for:

• Preparation, adoption, and amendment of a compatibility plan for
each public-use airport in the county and designation of an agency

responsible for these actions;

• Public and agency notification regarding compatibility plan prepa-
ration, adoption, or amendment;

• Mediation of disputes regarding preparation, adoption, or amendment

of compatibility plans; and
• Amendment of general plans and specific plans to be consistent

with the compatibility plans.

These actions must be completed to the satisfaction of the Division of Aero-

nautics within 120 days of the determination to pursue the alternative process.

If not accomplished within that time frame, then an ALUC must be formed.

> Division of Aeronautics Approval-The Division of Aeronautics is required

to approve a proposed alternative process if it determines that the above
elements are structured in a manner which will:

• Result in preparation, adoption, and implementation of compatibility
plans within a reasonable amount of time;
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. Rely upon the compatibility guidelines set forth in this Handbook

and any applicable federal regulations; and

. Provide adequate opportunities for public and agency input into

the process.

Other Exceptions

Unlike the alternative process, which potentially could be established in

any county, several other exceptions to formation of an ALUC are narrowly

limited in applicability.

Specific County Exceptions

Three exceptions are specifically directed at a single county:

. Los Angeles County-In Los Angeles County, the regional planning

commission is given "the responsibility for coordinating the airport

planning of public agencies within the county" (Section 27670.2). If an

impasse occurs regarding this planning, any public agency involved

may appeal the matter to the regional planning commission. The

agency whose action led to the appeal may overrule the commission

with a four-fifths vote of its governing body.

• Kern County-The Kern County exception stipulates that an ALUC need
not be formed if the county and affected cities "agree to adopt and
implement" a compatibility plan for each airport by May 1995 (Section

21670.1(d)). The plans were required to be reviewed by the Division

of Aeronautics and to be consistent with the guidelines indicated in the

1993 edition of this Handbook.

. Santa Cruz County-This exception is stated as applying to any county

which "has only one public use airport that is owned by a city" (Section

21670.1(e)). The intent of the legislation is understood to be that the

one city-owned airport is the only public-use airport in the county.

Santa Cmz was the only eligible county as of the 1996 cut-off date. As

with the Kern County exception, this statute does not exempt the county
from conducting airport land use compatibility planning. Specifically,
the statutes require that the county and the affected city include with-

in their general plans and any specific plans compatibility criteria

which are consistent with the 1993 Handbook.

Declaration of Exemption

A final broadly written, but narrowly applicable, exception is one which

allows a county board of supervisors to declare the county to be exempt

from the requirements for formation of an ALUC if it finds that no airports

in the county are affected by any "noise, public safety, or land use issues"

(Section 21670(b)). This exception is allowed only if none of the airports

in the county are served by a scheduled airline. Also, before taking this

action, the board must: consult with airport operators and affected local

entities; hold a public hearing; and adopt a resolution supported by find-

Four rural counties-Alpine, Lake,
Modoc, and Sierra-have declared
themselves exempt.
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CHAPTER I ESTABLISHMENT OF AIRPORT LAND USE COMMISSIONS

DEPT. OF TRANSPORTATION

G U I D A N C E
With limited exceptions,

every county in the state is required
to engage in airport land use com-
patibility planning.

DEPT. OF TRANSPORTATION
AVG U I D A N C E

If a local jurisdiction elects
to take on the compatibility planning
responsibilities, its policies must fully
set forth the compatibility criteria
and review procedures by which it
will fulfill these responsibilities. The
responsibilities of local junsdictions
with regard to airport land use com-
patibility planning are outlined in
Chapter 5.

ings. A copy of the resolution must be transmitted to the Division of

Aeronautics.

Dissolution of an Established ALUC

Under the present law, disbanding an ALUC which is already in existence

can only be done through implementation of the alternative process, dec-

laration of exemption, or closure of all public-use airports. In the latter
instance, the ALUC would simply be dissolved because the county would

not longer meet the conditions (specified in Section 21670(b)) under which

airport land use compatibility planning is required.

To disband an ALUC in either of the other circumstances the actions which

were taken to create the ALUC in the first place would need to be reversed.

For most ALUCs, this would mean that majorities of the board of supervisors

of the county (or counties in the case of multi-county ALUCs), the selection
committee of city mayors, and the selection committee of public airport man-

agers would each have to terminate their appointments of individual com-

missioners and the disbanding of the commission itself. A county board of

supervisors does not have the authority to unilaterally eliminate an ALUC.

Additionally, if the alternative process is to be used in lieu of having an

ALUC, then the actions outlined earlier in this chapter must be completed.

Comparative Effectiveness of ALUC Options

A conclusion which can clearly be inferred from the preceding discussion

is that, while the state legislature has been willing to allow counties various

alternatives to formation of single-purpose airport land use commissions, it

continues to give high priority to the need for airport land use compatibil-

ity planning. Except for those counties which can document that they have

no compatibility issues (or no airports), every county is required to conduct
some form of compatibility planning.

The 1967 legislation which originally established the requirements for cre-

ation of airport land use commissions was enacted to address significant

compatibility issues which were arising at the time. Although other options

for engaging in airport land use compatibility planning have since been

added to the law, ALUCs continue to represent the most focused method of
meeting the law's objectives. This factor notwithstanding, effective airport
land use compatibility planning does not necessarily require the existence
of an airport land use commission.

With or without an ALUC, the statutes place heavy emphasis on community

general plans as essential components of the compatibility planning process.
If an ALUC is established, the law expressly requires that local jurisdictions

modify their general plans so as to be consistent with the commission's com-
patibility plans (or that special steps be taken to overrule the ALUC action).
In many respects, the function of ALUCs can therefore be viewed as being to
establish the criteria and procedures by which local jurisdictions can con-

tinue to do compatibility planning on their own. Under the alternative
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ESTABLISHMENT OF AIRPORT LAND USE COMMISSIONS CHAPTE

process or the specific-county exceptions, the plan preparation function of

ALUCs is bypassed, but local jurisdictions still must engage in compatibility
planning. Communities which deem airport land use compatibility planning

to be a high priority can be effective in their efforts with or without the exis-
tence of an ALUC. The difference between the ALUC and non-ALUC
approaches thus is not so much that one is inherently always more effective
than the other, but that the existence of an ALUC provides a source of expert-

ise and, more importantly, an oversight function that is otherwise missing.

The form which airport land use compatibility planning takes in any partic-

ular county becomes a matter of balancing among several sometimes paral-
lel, but often competing, objectives. Among them:

• Protecting airports from incompatible nearby development.

• Protecting the general public from noise and safety impacts of airports.
• Fulfilling community needs for land use development.

• Maintaining local control over land use decisions.
• Providing an independent oversight of local land use decisions

which affect airports.
• Providing a mechanism for mediation of disagreements between

airport operators and surrounding land use jurisdictions.

• Minimizing the costs associated with reviewing proposed develop-

ment for compatibility with airport activities.

Given these many needs and objectives, no one format for airport land use
compatibility planning is best for all counties. Listed in Table ]B is a sum-
mary of the comparative advantages and disadvantages among the three
principal formats: single-purpose ALUCs, designated-body ALUCs, and the

alternative compatibility planning process.

Relationship to Other Local Government Bodies

Regardless of whether airport land use commissions are constituted as single-
purpose entities or as designated bodies, they function as independent deci-

sion-making organizations. In this respect, the authority of ALUCs is some-
times compared to that of local agency formation commissions (LAFCOs).
The state law specifically establishes some of the relationships between
ALUCs and other local government bodies, but leaves others undefined.

County Government

The relationship between an airport land use commission and the govern-

ment of the county in which it is formed is perhaps the most often misun-
derstood. Even though most ALUCs operate under the auspices of county
planning departments, the decisions of the commission are final and not

subject to board of supervisors approval in order to take effect. This applies

with respect to both of the commission's primary responsibilities-adoption

of compatibility plans and review of local land use actions and airport

plans. It also applies regardless of whether a separate ALUC has been estab-
lished or some existing county agency such as a planning commission func-

tions as a designated ALUC. A county must follow the same steps as a city

if it wishes to overrule an ALUC decision.
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CHAPTER 1 ESTABLISHMENT OF AIRPORT LAND USE COMMISSIONS

The discussion here addresses rules
and regulations governing the gen-
eral functioning of airport land use
commissions. Procedures addressing
the preparation of compatibility
plans and the review of local projects
are covered in Chapters 2 and 4.
respectively.

The only area in which the Aeronautics Act spells out county authority over

an ALUC is with regard to expenditures and staffing. Any compensation for

the commission members is determined by the board of supervisors (Sec-

tion 21671.5(b)). Also, an ALUC cannot hire a staff or contractors without

prior approval of the board of supervisors (Section 21671.5(d)). Neverthe-

less, counties are required to provide staff assistance and cover "usual and

necessary" expenses for the operation of ALUCs (Section 21671.5(c)).

Not indicated in the statutes is whether counties are obligated to provide

legal counsel to ALUCs and, if so, in what manner. This question can be-

come particularly evident when a legal disagreement occurs between the

ALUC and the county. Because they would have a clear conflict of interest

in representing both sides, some county counsels have recommended, and

boards of supervisors have agreed, that an independent counsel be hired to

represent ALUCs. In most situations, though, county counsel represents
ALUCs in any legal proceedings.

Regional Planning Agencies

When a regional planning agency serves as a designated ALUC, funding and

staffing of ALUC operations is part of the arrangement. The county (or

counties) and cities each provide a share of the funding for the regional

agency and are represented on the agency's governing body. Generally,

though, no single county or city has direct control or veto power over the
regional agency's-and thus the ALUC's--decision making. An advantage of
this format is elimination of the potential conflict of interest which a coun-

ty staff can face when representing both an ALUC and the county in mat-
ters over which there is a disagreement.

RULES AND REGULATIONS

The aeronautics law specifically gives ALUCs the power to adopt rules and
regulations (also sometimes referred to as bylaws) as necessary to carry out
their responsibilities (Section 21674(f)). All airport land use commissions

should exercise this power. Rules and regulations are particularly necessary
for ALUCs established as single-purpose entities. Commissions or other bod-

ies formed for other purposes, but designated to serve as airport land use
commissions, may need to augment their rules and regulations to address

topics specific to the powers and duties of ALUCs.

The substance of rules and regulations will largely be determined by local

experience in the county where the ALUC is formed The Aeronautics Act

sets certain limitations on how ALUCs can conduct business (mostly in Sec-

tion 21671.5), but does not require that these subjects be addressed in

adopted rules and regulations. The only topic which must be covered is
conflicts of interest.

The following topics are drawn from various sections of the Aeronautics Act

as well as from other state laws and the rules and regulations adopted by
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Single-Purpose ALUC
Establish ALUC as a separate, single-purpose entity.

Advantages

Membership typically includes pilots and others who are
very knowledgeable about aviation.

Members tend to be strong advocates of stringent airport
land use compatibility policies.

With strong aviation interests of members, commission is
likely to pursue keeping compatibility plan up to date and
to make certain it is implemented by affected jurisdictions.

Separate, single-purpose ALUC provides independent
oversight of local planning decisions affecting airports.

Disadvantages

• Members often not very knowledgeable about land use
planning and development process.

• Members may have unrealistic expectations regarding
appropriate degree of development restrictions.

• Commissions which meet infrequently tend to run poorly:
outdated compatibility plans; unfamiliarity with compatibility
policies; vacant membership positions; etc.

• Separate body results in comparatively high staffing and
operational costs, especially if commission meets regularly.

• Requirement for ALUC review can increase overall processing
time for development approval.

• County staffs can sometimes have conflict of interest when
representing ALUCs in disagreements with county boards
of supervisors.

Designated Body Serving as ALUC
Designate another, already existing, entity to serve as ALUC.

Advantages

• To the extent that a designated body has other planning
responsibilities, members are likely to be familiar with the
land use planning and development process.

• Members understanding of other community needs allows
balanced approach to planning and development decisions,
thus reducing the potential for local jurisdiction overruling
of ALUC actions.

• Efficiency of utilizing already established entity as ALUC
reduces staffing and operational costs.

• Designation of regional planning agency with its own staff to
serve as ALUC eliminates potential conflicts of interest
on part of county staff.

Disadvantages

• Members may have little aviation-related knowledge or
experience.

• Members may tend to give higher priority to other community
development needs to detriment of airport compatibility
objectives.

> Requirement for ALUC review may increase overall processing
time for development approval.

Alternative Process
Conduct airport land use compatibility planning without forming an ALUC.

Advantages Disadvantages

- If properly implemented, forces compatibility planning issues ^ No oversight process to assure that affected jurisdictions
to be fully addressed in community general plans. have prepared compatibility plans as required.

^ Minimizes project review costs and may reduce processing ^ No checks to determine if compatibility matters are

time for development approval. adequately addressed in general plans.

- No assurance that compatibility issues are addressed in
review of individual development projects.

^ Community planning staffs often lack expertise in airport
compatibility concerns.

TABLE 1B

Potential Tradeoffs among ALUC Formats
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CHAPTER A ESTABLISHMENT OF AIRPORT LAND USE COMMISSIONS

individual ALUCs in the state. They are listed here as examples of topics

which can be included.

Meetings

Normally, ALUC meeting procedures should follow those of the county or
designated body under which the commission is organized. Such proce-

dures include: notice of meetings and special meetings; conduct of busi-

ness; election of officers; open meeting requirements (Brown Act); holding
of public hearings; recording of minutes; etc. Among meeting procedures

which may be particular to ALUCs are these:

> Frequency-The law states that "the commission shall meet at the call of

the commission chairperson or at the request of the majority of the com-

mission members" (Section 21671.5(e)), Many ALUCs have an established

monthly meeting schedule. However, once an AUK has adopted a com-
patibility plan for each of its airports and the affected local plans have

been determined to be consistent with it, the types of projects subject to

future review are greatly reduced and the need for regular meetings may

largely disappear.

► Quorum-A majority of the commission's membership comprises a quo-

rum for the purposes of conducting business. However, any action taken

by the commission requires a "recorded vote of a majority of the full
membership" (Section 21671.5(e)). Proxies (see following discussion)
present at a meeting in place of a regular member are counted when

determining the existence of a quorum or for voting purposes.

Duties of Members

Term of Office

DEPT. OF TRANSPORTATION The members of an airport land use commission organized with a standard
AVG U I D A N e e

It is essential for the bodies
composition each serve four-year terms. All terms are to end on the first

responsible for appointment of inem- Monday in May, but are to be rotated so that one or two terms expire each

bers to the ALUC to fig any vacancies year (Section 21671.5(a)). Members serve at the pleasure of the appointing
as quickly as possible. Vacancies are body and may be removed by that body at any time and for any reason.
panicularly common on AW Cs which
meet infrequently. Lack of members The practice on many ALUCs is for members to continue to serve until a
Intummakes obtaining aquorum for replacement is appointed even if their terms of office have expired. If
a meeting more difficult.

this is the intent of the appointing body, it should be so stated when the

appointment is made. Members should otherwise not continue to serve

beyond the end of their term. Doing so could call into question any deci-

sions rendered by the commission during this period.

The terms of office for the members of a designated body serving as an

ALUC normally follow those of the designated body.

1-14 California Airport Land Use Planning Handbook (January 2002)



ESTABLI5HMENT OF AIRPORT LAND USE COMMISSIONS CHAPTEF

Officers

ALUC rules and regulations should indicate what offices are to be estab-

lished on the commission, what the duties of each officer are, and when
new officers are to be selected.

A designated body serving as an ALUC usually keeps the same officers when

sitting as an ALUC as it has when convened in its regular capacity. An excep-

tion to this might be when the established body, sitting in the capacity of an

ALUC, is augmented by additional members (such as to fulfill the require-

ment for aviation expertise). In this situation, the rules and regulations

should indicate whether a separate vote for ALUC officers is to be taken.

Appointment of Proxies

In addition to an ALUC's regular members, state law provides for the ap-

pointment of proxies. Each member is required to appoint a proxy who

"shall serve at the pleasure of the appointing member." A signed document
designating the proxy is to be kept on file at the commission offices. The

proxy represents the regular commission member and is empowered "to
vote on all matters when the member is not in attendance" (Section

21670(d)). However, in order to vote on a matter discussed at a previous

meeting, a proxy should be current on the documents and issues involved

(that is, the proxy generally should either have attended the prior meeting,

listened to a recording of the meeting, or read any detailed minutes). Cir-

cumstances under which a proxy can or cannot vote on matters previous

discussed are appropriated topics for rules and regulations.

The law is silent with respect to the appointment of proxies on designated

bodies which serve as an airport land use commission.

Conflicts of Interest

Section 21672 of the Aeronautics Act requires that commissions "adopt rules
and regulations with respect to the temporary disqualification of its mem-
bers from participating in the review or adoption of a proposal because of
a conflict of interest..." For guidance as to what circumstances constitute a
conflict of interest, reference must be made to other state laws; the subject

is not further addressed by the Aeronautics Act. In general, a persona!

financial interest in an action would present a conflict of interest on the

part of an ALUC member.

Some ALUCs also consider a commissioner's participation as a member of
another agency in prior action on an issue before the commission to repre-
sent a conflict of interest. The rationale for disqualification under these cir-
cumstances seems questionable, however, especially considering that the

commission's members serve as representatives of their appointing entities.
Nevertheless, airport land use commissioners who also serve on another

body should remember that their role-and the factors upor, which they

base their decisions-is different when serving on the ALUC than it is with

the other body. As an ALUC member, their primary responsibility is with

California Airport Land Use Planning Handbook (January 2002)



CHAPTER 1 ESTABLISHMENT OF AIRPORT LAND USE COMMISSIONS

regard to prevention of compatibility conflicts between airports and sur-
rounding land uses.

Responsibilities of Staff

ALUCs may wish to include a statement of staff duties and responsibilities

in the commission rules and regulations. Among the duties usually delegated
to staff are:

• Coordinating with local agency staff to obtain information regarding

specific projects to be reviewed by the ALUC;

• Providing general assistance to local agency staff regarding airport
compatibility issues;

• Working with the ALUC chairman regarding meeting schedules
and agendas;

• Preparing staff reports and.meeting agendas;

. Issuing required public notices of pending commission actions;
• Recording meeting minutes; and
• Notifying local agencies of commission decisions on items submitted

for review.

Some ALUCs also give staff significant discretion regarding which proposed

local projects and other actions are brought to the commission for review

and when. Any projects for which ALUC review is mandated by state law

must be brought before the commission for decision. However, projects

submitted on a voluntary basis as a result of agreements between affected

jurisdictions and the ALUC do not necessarily require AIUC action. ALUC
rules and regulations and/or compatibility plans should be explicit in indi-
cating which types of reviews are delegated to staff for action and which

are to be forwarded to the commission for decision. Any proposed land use
development actions involving significant compatibility concerns should be
examined by the ALUC.

Fees

As further discussed in Chapter 4, the state law (Section 21671.5(t)) allows
commissions to charge project proponents for the cost of project reviews.
The fee structure and the method and timing of collection are appropriate
subjects for ALUC rules and regulations.
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CHAPTER 2

Preparation and Adoption
of Compatibility Plans

PURPOSE OF COMPATIBILITY PLANS

As indicated in Chapter 1, the State Aeronautics Act (Public Utilities Code,

Section 21670 et seq.) requires preparation of an airport land use compati-

bility plan for nearly all public-use airports in the state (Section 21675)* This

requirement applies regardless of whether a county chooses to establish
and maintain an airport land use commission or to utilize the alternative

process or county-specific exception provisions of the law.

Compatibility plans are the fundamental tool used by airport land use

commissions in fulfilling their purpose of promoting airport land use com-
patibiliry. The law describes the purpose of these plans in essentially the

same terms as it uses with respect to the purpose of the commissions

themselves (Section 21675(a)). Specifically, compatibility plans have two

purposes:

• To "provide for the orderly growth of each public airport and the
area surrounding the airport within the jurisdiction of the commis-

sion..." and

• To "safeguard the general welfare of the inhabitants within the

vicinity of the airport and the public in general."

PREPARATION OF COMPATIBILITY PLANS

Responsibility for Plan Preparation

The entity having lead responsibility for compatibility plan preparation

varies depending upon how the compatibility planning process is structured

in a county.

> Plans Prepared under ALUC Direction-[n counties which have an All IC,

compatibility plans are usually prepared either by the commission staff

or by consultants under contract to the county or regional planning

agency within which the commission operates. This approach generally

This chapter addresses:
^ How compatibility plans are

prepared;
^ What should be included in

them; and
The process involved in their
adoption.

The State Aeronautics Act mostly
refers to these documents as com-
prehensive land use plans or CLUPS,
although the term airport land use
plan is also used. These and other
titles-for example, airport land use
compatibility plan, airport land use
policy plan, airport environs land use
plan-are found among the plans
prepared by the various county air-
port land use commissions. Regard-
less of the name, all are intended to
serve the same purpose and must
conform to the state law require-
ments. The generic term compati-
bility plan is primarily used in this
Handbook.
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Under Public Utilities Code Section
21670.1(cH3), the Division of
Aeronautics is required to review
and approve the specific manner in
which counties which elect to follow
the alternative airport land use com-
patibility planning process intend to
implement that process. Subse-
quently, the Dwiston of Aeronautics
has an implicit on-going responsibil-
ity to see that compatibility plans are
prepared as required and adopted by
the affected jurisdictions.

A 1994 addition to the Aeronautics
Act requires that ALUCs 'be guided
by" information in the Handbook
when formulating airport land use
compatibility plans.

gives the commission and its staff the most direct involvement in the
plan's format and policies.

Plans Prepared for Multiple Purposes-Other compatibility plans are
developed as a component of larger planning studies conducted by agen-

cies other than an ALUC. Examples of this process include compatibility
plans prepared as part of a masterplan for an individual airport or a spe-
cific plan for the portion of a community around an airport. Even though
ALUCs do not have the lead role in the plan preparation under these cir-

cumstances, they retain the authority to modify or add to the compati-

bility plan if necessary. All of the essential elements of a Compatibility

plan must be included in the plan adopted by the ALUC. However, other

elements not pertaining to compatibility planning matters may be omit-
ted if appropriate.

Plans Prepared under Alternative Process-A mandatory step in establish-
ment of the alternative process is identification of the agency or agencies

responsible for preparation of compatibility plans. One option.is for the

county or a regional agency to take the lead in plan preparation for all

of the airports in the county. Other choices might be for either the enti-
ties which own the airports or the communities which are impacted to

be assigned this responsibility for their respective airports.

s

Information Resources

A variety of information resources are available to help ALUCs and their
staffs with the process of preparing compatibility plans. Among the most
important of these are the following:

ALUC Handbook-One of the purposes of this Handbook is to serve asa
source of information regarding compatibility plans and policies. Many of

the problems and issues faced by ALUCs when preparing, using, and
updating their plans are addressed herein.

► State Aeronautics Staff -The California Department of Transportation, Divi-
sion of Aeronautics staff is available to respond to inquiries regarding state
law, compatibility criteria, review procedures, and any other matters involv-
ing airport land use coqvnissions.

Consultants-Airport and land use planning consultants often provide
services to ALUCs, including drafting of compatibility plans.

Other ALUCs-The experience of other ALUCs is another valuable infor-
mation resource. Copies of adopted plans generally can be obtained from

individual commissions. Also, commission members and their staffs are
usually willing to discuss particular issues which they have faced. The

Division of Aeronautics maintains a list of contact persons and phone

numbers for each of the airport land use commissions in the state.

> Seminars and Workshops-ALUC seminars and workshops are held peri-
odically by the Division of Aeronautics and other organizations. These

gatherings of airport land use commission members, staffs, and others
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involved in airport land use planning facilitate the exchange of informa-

tion about compatibility planning issues.

Funding for Plan Preparation

Obtaining funds with which to prepare and/or update compatibility plans

is an on-going problem for the majority of ALUCs. Sources of funding which

the commissions in various counties have drawn upon indude:

> State Funding-The Department of Transportation has provided grants to Preparation of master plans and

local agencies for the preparation of many countywide compatibility layout plans for publicly owned air-

plans. This funding has primarily come from California Aid tb Airport
Dons is also eligible for state funding
(through both CAAP grants and

Program (CAAP) grants which cover 90% of the cost of the plan prepa- annual grants).

ration. The availability of CAAP grant funds for compatibility planning

projects varies from year to year depending upon funding levels provid-

ed by the legislature and on prioritization guidelines established for air-

port-related projects by the California Transportation Commission. In

addition to the CAAP grants, the state also provides a $10,000 annual

grant to each public-use general aviation airport in the state (except those

designated as air carrier reliever airports). Some airport proprietors have

applied these funds to preparation of compatibility plans.

> FAA Funding as Part of an Airport Master Plan Study-Another option for The state will assist local agencies

funding of a compatibility plan is as the land use component of an air- with funding of the local share of

port master plan. In this context, preparation of at least portions of the
FAA grants for airport and aviation
purposes by contributing up to 5%

compatibility plan can be eligible for federal funding under the Federal of the federal grant amount.
Aviation Administration's Airport Improvement Program. A limitation of

this funding source, however, is that it generally allows preparation of a

compatibility plan for only a single airport rather than a plan which is

countywide in scope.

> Department of Defense Funding-Funding for compatibility planning

around military airports is potentially available through the Defense

Department's Office of Economic Adjustment.

► Local Funding as Part of Local Plan Preparation-Some compatibility plans

are prepared in conjunction with the preparation or updating of a com-

munity general plan or specific plan. Local general funds or other fund
sources used for the community plan cover the incremental cost of the

compatibility plan.

> ALUC Fees-A portion of the fees which ALUCs are permitted to collect

for the purpose of conducting compatibility reviews can be allocated to

amending or updating of a compatibility plan. ALUCs are not authorized

to collect fees if they have not previously adopted a compatibility plan

(Section 21671.5(t)).

► Other Local Funds-Other local fund sources for preparation of a compat-

ibility plan include direct use of the general fund, airport-denved revenues

(particularly at larger airports), and local transportation planning funds.
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An important distinction here is that
the airport need not be publicly
owned to necessitate preparation of
a compatibility plan, just publicly
used. See the Glossary for definitions
of public-use versus other categories
of airports.

As discussed in Chapter 1, another
option is for both counties to jointly
establish a separate ALUC for these
"intercounty" airports. That com-
mission would then be responsible
for preparation of a compatibility plan
for all of the alrportY influence area.

A special-use airport or heliport is
one which is not open to the gener-
al public, but for which the owner
allows controlled access in support
of commercial activities, public serv-
ice operations, and/or personal use.
Hospital heliports are a primary
example of special-use facilities.

SCOPE AND CONTENT OF COMPATIBILITY PLANS

When beginning a compatibility planning project, several decisions must be

made regarding the scope of the plan. Issues to be considered include:
• Which airports are to be included (if the document is to cover more

than one airport);

• The availability of master plans for each airport and the compatibility

plan's relationship to these plans (particularly with regard to airport
layout plans and activity forecasts);

• The types of airport impacts to be addressed;
• The extent of the geographic area to which the plan applies; and
• The types of projects to be reviewed and the process to be used in

conducting the reviews.

These topics are addressed in the following subsections. A final subsec-

tion provides checklists of the essential and optional contents of a com-
patibility plan.

Scope of Airport Coverage

Perhaps most basic among compatibility plan scoping issues is to determine
which airports the plan should address.

Types of Airports

The requirements as to which airports should have a compatibility plan are
found in the law as follows:

> Public-Use Airports-A compatibility plan must be formulated for "each
public airport" (that is, each airport served by a scheduled airline or oper-
ated for the benefit of the general public) within the jurisdiction of the

commission (Section 21675(a)). This requirement is clearly applicable to
all existing public-use airports. ALUCs, though, have also developed
compatibility plans for proposed public airports.

> Military Airports-Commissions have the option of whether or not to

develop a compatibility plan for any federal military airport in their juris-
diction (Section 21675(b)).

> Airports in Adjacent Counties-Although often overlooked, ALUCs should
adopt a compatibility plan for the portion of any airport influence area

which is located within its jurisdiction even if the airport itself is in an

adjacent county. Typically, the county in which the airport is situated will

take the lead in development of a compatibility plan and then request
concurrence or adoption by other affected jurisdictions.

> Special-Use Airports and Heliports-The law does not address the question
of compatibility planning for areas around special-use airports and heli-

ports. Perhaps because of their limited activity and impacts, few ALUCs

have prepared compatibility plans for these facilities. Nevertheless,

because special-use airports and heliports require operating permits from

the state, ALUCs have the authority to create compatibility plans for them.
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ALUCs may exercise the option not to do so, but should indicate that the
reason is the lack of significant noise and safety compatibility concerns.
Even in such instances, however, establishing limits on the heights of
objects within the approaches to these facilities should-be considered.

Exempt Facilities-Airports and heliports which are exempt from state

permit requirements do not require compatibility plans. These facilities

include agricultural landing fields, seaplane landing sites, emergency-use

facilities, and personal-use airports in unincorporated areas.

Separate versus Countywide Documents

Compatibility plan documents can be formatted to include only one airport
or to cover all of the airports located within a commission's jurisdiction.

Each of these two approaches has its advantages and disadvantages and

neither is regarded as being superior to the other.

> Individual Airport Plans-Some ALUCs have separate compatibility plan

documents for each of the airports within their jurisdiction. This

approach allows the plan to focus on the specific issues relevant to the

individual airport and its surrounding land uses and local jurisdictions. It

is the format which normally results when the compatibility plan is pre-

pared as an element of an airport master plan or local specific plan.

► Countywide Plan-Other commissions have prepared a single document

in which the compatibility plans for each of the airports are collected.

This format promotes consistency among the policies for all of the airports
in the commission's jurisdiction. A disadvantage is that, especially for
counties with many airports, the plan document can become unwieldy in
size and much of it will be irrelevant to jurisdictions affected by only one

airport. A variation on the countywide plan is to prepare one document

containing introductory information, policies, and other material which
apply countywide together with a set of separate documents which

include maps and background data for each individual airport.

In addition to the above, some ALUCs have prepared brief summary docu-
ments with key policies and information on each airport individually

Scope of Airport Planning: Relationship to Airport Plans

Another scoping consideration in the preparation of compatibility plans

concerns the extent to which ALUCs can or should engage in airporY plan-

ning (as opposed to airport land use planning). More specifically, the issue

involves the relationship between a compatibilityplan and a masterplan or

layout plan for the same airport. Two sections of the state law provide the

framework for defining this relationship:

• First, as discussed in Chapter 1, Section 21674(e) explicitly states that

ALUCs have no "jurisdiction over the operation of any airport."

• Second, Section 21675(a) dictates that a compatibility plan "shall

include and shall be based on a long-range master plan or an airport

layout plan, as determined by the Division of Aeronautics of the

The general public is often unclear
as to the distinction between an air-
port land use compatibility plan and
an airport master plan. The most
fundamental difference is that pri-
mary responsibility for adoption of a
compatibility plan rests with the
ALUC, while responsibility for adop-
tion of an airport master plan belongs
to the entity which owns the airport.
Additionally, the focus of a compati-
bility plan is on the land around an
airport; the emphasis of an airport
master plan normally is on property
within the airport boundary.
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The state law provision allowing an
ALUC's compatibility plan to be
based upon an airport layout plan,
with the approval of the Division of
Aeronautics, was added in 1990.
The change was the result of a
Riverside County court case (City of
Coachella v. Riverside County Airport
Land Use Commission, 210 CalApp.3d
1277) which voided a compatibility
plan because it was not based upon
an airport master plan as the law
previously required.

DEPT. OF TRANSPORTATION
GUDA NCEI
For a compatibility plan to

"be based on" an airport master plan,
it must be consistent with the expec-
tations of the airport proprietor with
regard to the future development
and use of the airport. Furthermore,
the compatibility plan should indi-
cate the version of the master plan
upon which it is based.

Department of Transportation, that reflects the anticipated growth of
the airport during at least the next 20 years."

The relationship between a compatibility plan and an airport master plan

centers on two key pieces of information included in the master plan: the

current and future airport layout; and the existing and projected airport
activity. When these two components are up to date, it is a simple matter

for that information to form the basis for compatibility planning.

However, a difficulty which frequently arises in preparation of a compati-
bility plan is that adopted airport master plans are outdated. Either they
have become invalid because of changing conditions or they simply no

longer extend the necessary 20 years into the future. In these circumstances,

the available plans need to be updated-or, more precisely, extended far-
ther into the future.

A caution with regard to updating of airport plans and forecasts for com-

patibility planning purposes, though, is that ALUCs must avoid assuming or

suggesting that the layout or operation of the airport will change in a man-
ner not anticipated by the entity responsible for the airport's operation.
Assumptions regarding the fundamental role of the airport must remain as
indicated in the adopted airport master plan or other policies of the airport

proprietor. For example, the expected configuration of airport runways

(length, approach type, lighting, etc.) must match what is shown in the mas-
ter plan. Similarly, ALUCs cannot assume that an airport might someday
have airline service or intensive usage by large corporate aircraft if such
prospects are not anticipated in the master plan.

These limitations must be borne in mind even when the ALUC believes it

has information that an airport's future role could result in more expansive

development and activity characteristics than indicated by the master plan.

'Ibe reverse situation can also sometimes occur: one in which the master
plan is more optimistic about future expansion and growth of an airport

than the ALUC believes to be realistic. In either case, the opportunity for the
ALUC to register its concern is when the master plan is in tlTe review and
adoption process. Once the master plan has been officially adopted by the
airport proprietor, the ALUC is obligated to rely upon the master plan's

expectations and provide appropriate land use compatibility protection.

Airport Layout Plan

A compatibility plan should contain a drawing showing the locations of

existing and proposed airport runways, runway protection zones, property

boundaries, and any other features which have implications for land use

compatibility. The drawing may be a formal airport layout plan prepared by

the airport proprietor as part of an airport master plan or other planning

process. Alternatively, it can he a more simplified drawing emphasizing the
airport's fundamental features.

Many times, however, a current layout plan is not available. Either the air-

port proprietor has not kept it up to date or-particularly common for
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small, privately owned facilities-no layout plan may have ever been pre-

pared. In such instances, the ALUC may need to prepare or update the
drawing in order to meet the needs of the compatibility plan. To again

emphasize the point, though, it is not within the purview of an ALUC to add

to or subtract from the proposed facilities shown in a locally adopted airport

master plan or layout plan. ALUCs have no authority to adopt, let alone

implement, a master plan for an airport-only the owner/operator of the

airport can do that.

With respect to the requirements for Division of Aeronautics involvement in

approval of airport plans for compatibility planning purposes (as required

by Section 21675(a)), the practice has been as follows:

> Adopted Master Plan Exists-The Division of Aeronautics generally does

not become involved when a long-range master plan has been adopted by

the agency owning the airport and the plan is reasonably current. If the

master plan is old, the layout plan contained in it may need to be updated
to reflecting recent construction. Such updates should then be suhmitted

to the Division of Aeronautics for approval. Another situation which some-
times arises is that an airport master planning process is being conducted

concurrently with the preparation or updating of a compatibility plan. If

the master plan is expected to propose airport development which could

have airport compatibility implications, it may be advantageous for the

compatibility plan to include policies which take into account the antici-

pated changes. However, the compatibility plan still needs to be based

upon the master plan which is in effect.

► Airport Layout Plan Available-When a master plan does not exist or was

never adopted by the airport owner, but an airport layout plan is avail-

able, the Division of Aeronautics will review the plan and any associated

activity projections for currency and suitability for airport land use plan-
ning purposes. the Division of Aeronautics may suggest modifications to

the plan if deemed necessary.

No Airport Plan Exists-When no plan exists, the commission typically
will need to prepare a simplified or diagrammatic airport layout drawing

on which to base its land use compatibility plan. Such drawings need not
be detailed. The only components essential to show are ones which may

have off-airport compatibility implications- specifically: runways, run-
way protection zones, and airport property lines. Also, because lack of

an airport layout plan mostly occurs only with regard to low-activity,

often privately owned, airports for which few changes are anticipated,
the plan merely needs to reflect the existing conditions. ALUCs should

seek the assistance of the airport owner in obtaining data for preparing

the necessary drawing. Written Division of Aeronautics approval of these

substitute airport layout plans is necessary.

In any instance requiring a determination by the Division of Aeronautics, the

ALUC staff or consultant should submit the alternative airport plans as early

in the compatibility planning process as is practical. Any necessary revisions

DEPT. OF TRANSPORTATION
G U I D A N C E
ALUCs which have devel-

oped compatibility plans for airports
not having an adopted master plan
should make certain that the Divi-
sion of Aeronautics has a current lay-
out plan on file for those airports
and should seek written Division of
Aeronautics acceptance of that plan
for compatibility planning purposes.
ALUCs also are encouraged to read-
opt the affected compatibility plans
and indicate that these plans are
based upon state-approved airport
layout plans.

Also see the discussion under Statu-
tory and Practical Limitations on
ALUCs in Chapter 1

California Airport Land Use Planning Handbook (January 2002) 2-7



CHAPTER 2 PREPARATION AND ADOPTION OF COMPATIBILITY PLANS

fl DEPT. OF TRANSPORTATION
G U 1 D A N C E
ALUC planning assump-

tions regarding future aircraft activity
at an airport must be consistent with
the role of the airport as identified in
an airport master plan adopted by the
airport proprietor.

Although this approach would seem-
ingly result in much larger noise con-
tours, the actual effect is relatively
small. With all other noise modeling
factors held constant, increasing the
forecast activity levels by 5C% adds
only about 1.8 dB to the noise con-
tours. Even a doubling of activity
expands the contours by only 3.0 dB.

to the airport plan can thus be taken into account before significant ALUC

staff or consultant time is spent in the preparation of the compatibility plan.

Aviation Activity Forecasts

As noted above, the state ALUC statutes require a compatibility plan to have

a time horizon of at least 20 years. Since the airport activity forecasts con-

tained in airport master plans normally extend only 20 years, ALUCs will

almost always need to review and extend the forecasts farther into the

future. In so doing, though, several factors are important to consider.

Most importantly, as previously stated, new forecasts must remain consis-

tent with the role of the airport as envisioned by the airport proprietor. This

caveat particularly applies when a master plan has been adopted for the

airport. Forecasts must not be modified in a manner which presumes a
funtre mix of aircraft or other operational characteristics significantly dif-

ferent from those in the plan adopted by the airport's owner/operator.
Similarly, forecasts for airports which do not have a long-range master plan,

or perhaps even a layout plan, need to be based on the existing airport

development and patterns of usage unless facility improvements are known
to be planned.

Secondly, the inherent uncertainties in aviation activity forecasts should be
recognized. For airline airports, especially those in small or nonhub cate-

gories, the number of airline operations may change rapidly depending
upon airline decisions and other factors. With general aviation airports,
even relatively recent forecasts may not take into account the renewed

growth which has been occurring in the industry, especially in the corpo-
rate aircraft segment. Even 20 years is probably beyond the time range that

can be projected with a high degree of confidence. Anticipating what activ-

ity levels might ultimately occur is virtually impossible.

Thirdly, most airports presumably will remain in operation for more than 20

years. This factor combined with the characteristic uncertainty of forecasting
suggests that, for the purposes of airport land use compatibility planning,
using a high estimate of long-range activity levels is generally preferable to
underestimating the future potential. This strategy especially applies with

respect to assessment of noise impacts. Too low of a forecast may allow

compatibility conflicts that cannot later be undone. On the other hand,
activity projections must also be reasonable. An unrealistically high forecast

may preclude otherwise appropriate uses of airport-vicinity land.

When current forecasts are not available from other sources, two options

for forecast updating-each tied to an aspect of a master plan-are worth

considering for the purposes of compatibility planning.

> Extend Forecasts to 20+ Years-One choice is to utilize available forecasts

for an airport (from master plans or the state airport system plan) and

extend them farther into the future. This can be done through extrapola-

tion of the forecast trends or simply by adding a fixed percentage to the

most long-range projection of total operations-say 50%, for example. In
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the latter case, the resulting activity level will be for an indefinite point

in time that may be well beyond 20 years.

> Airport Capacity-Another alternative is to base an airport's noise impact
contours on the operational capacity of the airport runway system. This

approach is often appropriate at very busy airports in metropolitan areas.

The capacity calculations can take into account any planned runway sys-
tem improvements shown in an adopted airport master plan or layout

plan. Reliance upon runway capacity as the basis for compatibility plan-

ning may also be reasonable for other airports. In such cases, however,

consideration should be given to whether the corresponding activity level

would be consistent with the airport's role and be supported by planned

facilities in addition to runways. for example, at currently very-low-activ-

ity airports in outlying locations, an assumption that a capacity level of

operations could some day be reached is likely to be unrealistic and

inconsistent with the airport's role.

Scope of ALUC Compatibility Concerns

As noted in Chapter 1, the focus of ALUC compatibility concerns is clearly
on broadly defined noise and safety impacts. Among other impacts related

to airport activity, the two of potentially greatest consequence are air qual-

ity and ground access traffic. Typically, these impacts are issues only at

large, primarily major airline, airports. Even at these airports, the manner
in which land uses surrounding an airport can or should be restricted on
the basis of such impacts is unclear. No ALUCs are known to have es-

tablished compatibility policies addressing issues not directly related to

noise and safety.

To the extent that issues other than noise and safety might arise and be a

legitimate concern to ALUCs, it would be with regard to review of airport
master plans and other development actions rather dTan land use develop-

ment proposals. Under these circumstances, the issue of whether airport

expansion would have adverse air quality or ground traffic impacts on sur-

rounding land uses might reasonably be a subject for an ALUC to address

if it so chooses.

The practical aspect of an ALUC becoming involved in other types of air-

port impacts is that the commission would have little established guidance
from other sources upon which to base its development of review criteria.
Lacking such criteria, the commission would have nothing against which to

evaluate a proposed local plan, project, or other action. Given these cir-
cumstances, ALUCs would be well advised to generally avoid other types of

airport compatibility issues at least until such time as standards evolve to

show the connection between the other impacts and the two basic purposes

for creation of ALUCs.

The two broad noise and safety categories of airport impacts both have indi-

vidual components which should be considered in preparation of a com-

patibility plan.

Approaches to addressing these
concerns are outlined in Chapter 3.
Also, Part Ii of the Handbook con-
tains an extended background dis-
cussion of noise and safety compati-
bility concepts and issues.
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Chapter 3 contains an assessment of
factors to be considered in defining
the planning area boundary.

fl DEPT. OF TRANSPORTATION
G U 1 D A N C E
See the discussion on page

2-12 regarding the steps which
ALUCs must take in adoption of
planning boundaries.

Noise Impacts-Noise-related impacts fall into two general groups distin-
guishable on a geographic basis:

• The most intensive and disruptive noise impacts are ones occurring
within the cumulative noise level contours-measured in California

in terms of Community Noise Equivalent Level (CNEL)-typically

prepared for airports.

• Noise exposure in areas beyond the outermost contours can also

be annoying and regarded as locally significant. These are generally

described under the heading of overflight impacts.

Safety Impacts-Two types of aviation-related safety concerns affect land
uses near airports:

• Concerns directed toward minimizing the severity of an aircraft acci-

dent by limiting the types of land uses near an airport. (Most compat-
ibility plans simply list this concern under the heading of safety.)

• Concerns regarding land uses that can create hazards to Flight.
AiFspaceprotection primarily involves limitations on the height of

objects on the ground near airports. Other concerns include activities

which can cause electronic or visual impairments to navigation or

attract large numbers of birds.

Geographic Scope: Planning Boundaries

Many ALUCs call these planning boundaries airport areas of influence or
aiiport influence areas. They are also sometimes called referral area
boundaries in that they set the limits of the area within which proposed

land use projects are to be referred to the commission for review.

With certain exceptions, planning area boundaries are determined by:

• The location and configuration of the airport or airports included in

the plan; and

• The extent of the noise and safety impacts associated with each airport.

The principal exception is that, with respect to review of proposals for new

airports, the geographic scope of ALUC responsibilities extends to any-

where within the county or counties of the ALUC's jurisdiction. Some ALUC,s
also extend their planning area boundaries to include review of proposed
construction, regardless of proximity to an airport, when such construction

requires Federal Aviation Administration airspace hazard review under Part

77 of the Federal Aviation Regulations (when not near an airport, such

objects generally must be more than 200 feet tall).

Scope of ALUC Review

Compatibility plans should clearly describe the scope of ALUCs' authority
and responsibility for conducting project reviews.

Types of Actions Reviewed by ALUCs

Review of local actions pertaining to airport land use compatibility is one

of the fundamental reasons for the formation of ALUCs. These local actions
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fall into two broad groups:

• Local land use plans, projects, and related actions; and
• Airport and heliport plans, including master plans, expansion plans,

and plans for construction of a new facility.

Compatibility plan policies should clearly specify the types of actions in See Chapter 4 for a more detailed

each of these categories which are to be submitted to the commission for discussion of the types of actions to

review. The plan should indicate that submittal of some types of actions is
be reviewed by ALUCs and the con-
ditions under which these reviews

mandatory, while others may be voluntary under certain circumstances. am mandatory or voluntary.
Also important to note is that actions submitted for review on a voluntary

basis are generally not subject to the need for overruling in the event that

the local agency disagrees with the ALUC's evaluation.

Review Procedures

The procedures which the ALUC will use in reviewing local actions should The topic of ALUC review procedures

be defined in the plan. Among the procedural matters which should be is more fully addressed in Chapter 4.

addressed are:
• The types of project information needed to be submitted;

• When an action should be submitted relative to the overall approval

process of the local jurisdiction;
• ALUC staff responsibilities, if any, for certain project reviews; and

• The choice of actions available to the ALUC when reviewing a project.

Compatibility Plan Content

State law provides only limited guidance regarding the specific components

of compatibility plans. Consequently, the contents of airport land use com-

patibiliry plans vary considerably from one ALUC to another. Nevertheless,

certain elements are, or should be, included in every plan. Most important
is a clear statement of compatibility criteria and ALUC review procedures.

The various scoping issues discussed above also should be addressed.

Other compatibility plan elements serve more in a background or support-

ing capacity or can be considered optional.

Tables 2A and 2B provide checklists of the mandatory and optional contents

of compatibility plans, respectively. The listing is based not only upon the

law itself, but upon the typical contents of the plans which ALUCs have

prepared. Included are references to sections within this chapter, or in

Chapters 3 and 4, where more detailed discussion of the various compo-

nents can be found.

ALUC adoption or amendment of a
compatibility plan begins a statutory

ADOPTION PROCESS I90-day time period within which
the county and affected cities must

Involvement of Local Agencies
either amend their general plans and
applicable specific plans to be con-

As a practical matter, data and other input from local agencies is essential
sistent with the ALUC's compatibility
plan or make appropriate findings

to preparation of airport land use compatibility plans. Adoption and, ulti- and overrule the ALUC. This process
mately, successful implementation of compatibility plans, though, requires is addressed in Chapters 4 and 5.
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DEPT. OF TRANSPORTATION

AW6 G U I D A N C E
ALUCs are advised not to

overtook this consultation require-
ment. Omission of this step can invaF
idate the adoption of a compatibility
plan.

that this cooperation between ALUCs and affected local land use jurisdic-

tions be continued beyond the plan development stage. During the com-
patibility plan review and adoption process, the involvement of local agen-
cies typically occurs in two ways.

Informal Negotiations

In many cases, the majority of issues which arise during the review of a

draft compatibility plan result more from lack of clarity in proposed policies

than from fundamental disagreements over the policy objectives. Informal

negotiations between the affected jurisdictions and the ALUC frequently can
resolve many of these issues. At least initially, these negotiations ordinarily

can take place at the staff level, then involve elected county and city offi-
cials and commission members at a later date.

Other disagreements are more substantive. Conflicts may occur because

ALUCs and local jurisdictions have different objectives with respect to plan-

ning for land uses around airports. For ALUCs, protection of the airports

from incompatible development is paramount. For counties and cities; the

community needs for new development are also factors in land use deci-

sions. Despite these differences, achieving a mutually acceptable compati-

bility plan is a desirable goal. Often this means seeking a compromise set

of compatibility policies which will adequately protect the airports from

incompatible land uses, yet reasonably respond to communities' devel
opment needs. When ALUC adoption of compatibility policies and criteria

results in local agency overruling actions, little is accomplished to promote

airport land use compatibility objectives.

Formal Consultation Requirements

Formal consultation between ALUCs and affected local jurisdictions is

mandatory at only one step of the compatibility plan preparation and adop-
tion process. Specifically, state law (Section 21(75(c)) requires that ALUCs
establish planning area boundaries `after hearing and consultation with the
involved agencies." This requirement comes into play any time a new com-

patibility plan is proposed fur adoption or an existing plan is proposed to
be amended in a manner which would modify the planning boundaries (the
airport area of influence).

The statutes do not indicate what is meant by "consultation" in this context

nor when consultation should occur relative to adoption or amendment of

a compatibility plan. However, if new or amended planning boundaries are

proposed for adoption, simple discussions with the staff of affected ju-
risdictions may not be sufficient. Caution suggests that ALUCs should afford

elected officials of those jurisdictions the opportunity to meet jointly with

the commission to discuss planning boundaries and other compatibility
issues. At a minimum, ALUC staff or consultants should offer to make a

presentation about the plan to the elected body if the jurisdiction desires.

ALUC review and adoption of planning boundaries need not be a separate

process from adoption of a compatibility plan itself. Consultation with
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PREPARATION AND ADOPTION OF COMPATIBILITY PLANS CHAPTER 2

For additional The following items should be addressed in all ALUC compatibility plans:
guidance see:

► Scope of the Plan-In a preface or introductory chapter, provide a dear statement describing the scope
and function of the plan. Specifically:

Page 1-1 • Authority and Purpose: Refer to state statutes which authorize establishment of ALUCs and require
preparation of compatibility plans. The plan's purpose can be defined in terms of its intended uses

and objectives.
Page 2-4 • Airport Identification: List the airports addressed by the plan.

Pages 13, 2-5, 2-10 • Geographic Coverage: Provide a general description of the geographic extent of the plan; refer to

policies chapter(s) for detailed mapping.
Pages 1-11, 2-5, 4-6 •/urisdicYions Affected: identify which local jurisdictions-the county and the specific incorporated

cities-are affected by the provisions of the plan. The relationship of the AWC's plan to the plans of
local jurisdictions also may be valuable to describe.

Page 1-2 • Limitations of the Plan: Note the limitations on ALUC jurisdiction over existing land uses and airport
operations as stated in the law and applied by the individual ALUC.

► Airport Information-Include essential information about the subject airport(s) as necessary to docu-
ment that the compatibility plan is based upon an adopted airport master plan or an airport layout plan
approved by the Division of Aeronautics. Emphasize the aspects of the airport plan which affect off-airport

land use compatibility.
Page 2-5 • Planning Status: Indicate the master plan adoption date or, alternatively, refer to documentation from

the Division of Aeronautics approving an airport layout plan as the basis for compatibility planning.

Page 2-6 • Layout Plan: Include a copy of the official airport layout plan or a more schematic scale drawing such
as the one included on FAA Airport Master Record (5010) forms. At a minimum, show the configura-
tion and dimensions of the runways, size and shape of runway protection zones, and location of air-
port boundaries. Also show planned changes to any of these airport components.

Page 2-8 • Airport Actrvity: Document existing and projected aiiport operational levels. Include data indicating the
known or estimated distribution of operations by type of aircraft, time of day, and runway used. As
necessary, extend forecasts included in adopted master plans to ensure that the compatibility plan
reflects the anticipated growth of airport activity for at least a 20-year period.

Compatibility Polides and Criteria-State all policies and criteria as clearly, precisely, and completely as
possible, preferably in a chapter or section separate from background information. As appropriate, use
tables to present primary criteria. Address each type of compatibility concern whether separately or in a

composite set of criteria:

Pages 3-3, 7-21 • Noise: Indicate maximum normally acceptable exterior noise levels for new residential and other
noise-sensitive land uses. Note interior noise level standards.

Pages 3-5, 7-34 • Overflight. Indicate how aircraft overflight annoyance concerns are addressed.

Pages 3-7, 9-42 • Safety: Indicate maximum acceptable land use densities and intensities and the manner in which
they are to be measured. List any uses explicitly prohibited from certain zones.

Pages 3-8, 9-56 • Airspace Protection: Note reliance upon FAR Part 77 (and TERPS if relevant). If applicable, indicate
policies addressing objects where ground level exceeds Part 77 criteria. List criteria regarding bird
strike hazards and electronic and visual hazards to flight.

► Compatibility Zone Maps-For each airport, provide a compatibility zone map or maps. On base map,
identify roads, water courses, section lines, and other major natural and man-made features.

Page 7-18 • Noise Contours: Show noise contours to be used for planning purposes.

Page 7-35 • Safety Zones, H compatibility policies are based on separate assessment of compatibility concerns,
lindicate boundaries and dimensions of safety zones. When basing zones on guidelines in Chapter 9

of this Handbook, make adjustments as appropriate to reflect traffic pattern locations and other
factors particular to each individual airport.

TABLE 2A

Checklist of Compatibility Plan Contents

California Airport Land Use Planning Handbook (January 2002)
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CHAPTER 2 PREPARATION AND ADOPTION OF COMPATIBILITY PLANS

Page 9-56 • Airspace Protection Surfaces: Include map derived from FAR Part 77 standards indicating allow-
able heights of objects relative to the airport elevation. Indicate locations where ground
exceeds these limits. Base map should show topography.

Page 3-10 • Composite Compatibility Zones: When using compatibility criteria representing a composite of
the above individual compatibility concerns, provide a map showing the boundaries of each
zone. When the boundaries do not follow geographic features, indicate distances of bound-
aries from the airport runways.

Pages 2-10, 3-15 • Airport Influence Area: Clearly identify the overall the influence (planning) area boundary for
each airport.

Procedural Policies- List policies delineating the process the ALUC will use in reviewing local
actions. (Alternatively, procedural policies can be set forth in the commission's rules and regulations.)

Pages 1-10, 4-1 • Types of Actions Reviewed: List the types of local planning actions which are to be submitted
for ALUC review. Distinguish between actions for which reviews are mandatory and those for
which reviews depend upon agree ment with the local agency involved.

Page 4-11 • Project Information: List the types of information to be included when a project or action is
submitted for ALUC review.

Page 4-72 • Timing of Review: Define the timing of ALUC reviews relative to local processing of a project
and the time limits within which the ALUC must respond.

Page 1-76 • ALUCStaff Responsibilities: Define staff responsibilities for preliminary review of projects.
Indicate whether staff can complete reviews of actions submitted based on agreement with
affected jurisdictions.

Page 4-13 • ALUC Action Choices: Indicate whether the ALUC will base its findings of a project's consistency
or inconsistency with compatibility criteria solely on the project description as submitted or
whether the commission may make a finding of consistency subject to attached conditions.

Pages 4-16, 5-1 > Initial Review of General Plan Consistency-Provide an initial assessment of the general
plans, specific plans, and relevant land use ordinances and regulations of affected local jurisdic-
tions relative to the compatibility plan as of the when the latter plan is adopted. Identify any direct
conflicts needing to be resolved as well as criteria and procedures which need to be defined in
order for the local plans to be considered fully consistent with the compatibility plan.

TABLE 2A, coNnNUFo
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PREPARATION AND ADOPTION OF COMPATIBILITY PLANS CNAPTER I

For additional The following items, although not essential components of a compatibility plan, may provide help-
guidance see: ful additional information for commission members, their staff, and others who use the plan:

Land Use Information-Include maps such as the following:

Page 3-19 • Existing Land Use Lkvelopment: Show locations in the airport vicinity where development exists
or has been approved. Alternatively, include a high-altitude aerial photograph of the area.

Page 4-6 • Planned Land Uses: Include a copy of current general plan land use maps or a simplified version

combining planned land use data from multiple jurisdictions.

Page 3-1 Discussion of Compatibility Issues-Discuss the basic concepts and rationale behind the com-

patibility policies and criteria Much information useful for this purpose is included in this Handbook.

Local Government Action Choices-Outline basic options available to affected local jurisdic-
tions for making their general plans consistent with the compatibility plan. Provide sample imple-

mentation documents such as:
Page 9-51, Appendix C • Methods for Calculating Usage Intensities: Include methodologies for how the number of

people per acre can be calculated for nonresidential development.

Page 7-38, Appendix D • Sample Buyer Awareness Measures: Provide typical language for navigation easements and

deed notices if applicable to the compatibility plan.
Appendix D • Airport Combining Zoning Ordinance: Describe possible components of an airport combining

zoning ordinance which local jurisdictions could adopt as partial means of complying with
general plan consistency requirements.

> Supporting Materials-For quick reference, include:

Appendix A • ALUC Statutes in State Aeronautics Act: Provide a copy of the current state laws pertaining
to airport land use commissions. Indicate the date of the latest revisions included in the
copy provided.

Appendix B • Federal Aviation Regulations Part 77: Provide a copy of these regulations governing objects

affecting navigable airspace.
Appendix 1 • Glossary: Prepare a glossary of common aviation terms, particularly those associated with

airport land use compatibility planning topics.

TABLE 2B

Checklist of Compatibility Plan Contents
Optional Elements
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CHAPTER 2 PREPARATION AND ADOPTION OF COMPATIBILITY PLANS

As with the initial adoption of the
compatibility plan, the local jurisdic-
tion again has 180 days within
which to amend its plans to be con-
sistent with the compatibility plan
or to approve findings and overrule
the ALUC.

fl DEPT. OF TRANSPORTATION
G U 1 D A N C E
Legal opinion on this topic

diverges greatly and there is currently
little case law. ALUCs are therefore
strongly encouraged to consult their
respective legal counsel when con-
sidering which CEQA action to take
in conjunction with adoption or
amendment of compatibility plans.

affected jurisdictions can be scheduled to coincide with review of a draft

compatibility plan. Once an ALUC has consulted with these jurisdic-[ions (or

the jurisdictions have declined interest), the commission is free to adopt the

planning boundaries it believes are supported by evidence as to airport's
impact on the surrounding community. It is essential, though, that the intent

to adopt new or revised planning boundaries be specifically identified in

public hearing notices and plan adoption resolutions.

Plan Amendments

State law (Section 21675(a)) limits amendment of a compatibility plan to no

more than once per calendar year. For compatibility plans which pertain to

more than one airport, this limitation can be interpreted as allowing sepa-

rate amendments for the portion dealing with each individual airport. Any
policies applicable to all airports in the ALliC's jurisdiction can be amended

only once during a year.

This same section of the law also states that a compatibility plan 'shall be

reviewed as often as necessary in order to accomplish its purpose." A
periodic reexamination of the entire plan is strongly encouraged as a means

of keeping it up to date with changes in state laws, local land uses, airport

development and activity, and current concepts for achieving noise and

safety compatibility. Depending upon the rapidity with which these changes

occur, a thorough review is appropriate every five to ten years.

The review and amendment process should follow essentially the same
steps as noted above for the original adoption process. Certain steps gen-

erally can be simplified if the changes to the plan are relatively minor.
Coordination with local jurisdictions is nevertheless still important, particu-
larly if the changes involve influence area boundary changes or affect the
consistency with local general plans.

Environmental Document Requirements

One of the decisions which ALUCs and their staffs need to make in con-
junction with adoption or amendment of a compatibility plan is what action
to take with respect to California Environmental Quality Act (CEQA) com-
pliance. ALUCs have historically taken a variety of different approaches to
CEQA. The most fundamental distinction among these approaches concerns
whether CEQA applies to adoption of a compatibility plan. In contrast with
the statutes governing other special purpose local agencies (local agency
formation commissions, for example) where a link to CEQA is explicitly
made in state statutes, ALUC statutes provide no guidance on this issue.

CEQA Document Approach

CEQA statutes and guidelines are very broadly written. The intent of CEQA

is to encompass all public planning activities that might have physical

effects. Although compatibility plans could cause physical effects only indi-
rectly, there is certainly the potential that such effects could occur.
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Given these factors, the cautious approach taken by most ALUCs when

adopting or amending a compatibility plan is to prepare CEQA documen-

tation. The two options in this regard are:
• An Initial Study and Negative Declaration (or Mitigated Negative

Declaration); or

• An Environmental Impact Report.

Initial Study/Negative Declaration-Preparation of an Initial Study and a

Negative Declaration (or Mitigated Negative Declaration) is the CEQA

route most commonly taken by ALUGs when adopting a compatibility

plan. In reviewing the environmental impacts of a compatibility plan,

most impact categories clearly do not apply. Those that have some appli-
cation-noise, safety, land use and housing, in particular-are usually

examined rather briefly. Of these, the topic most likely to trigger the need

for thorough analysis is housing supply. If implementation of ALUC poli-

cies would substantially reduce the amount of new housing which could

be built in a community in accordance with the current general plan, the

impact may need to be analyzed and mitigation identified. In this situa-

tion, either a mitigated negative declaration or an environmental impact

report would need to be prepared.

Environmental Impact Report-Most of the compatibility plans for which

EIRs are written are ones prepared in conjunction with a local specific

plan or an airport master plan for which an EIR is necessary. Occasionally

an ALUC will prepare an EIR simply as means of addressing the concerns

of local agencies and landowners over the implications of the compati
bility plan. Generally, only unusual circumstances would require prepa-

ration of an EIR for a compatibility plan.

CEQA Exemption Approach

Legal counsel for some ALUCs have concluded dTat adoption of compati-

bility plans does not require review under CEQA. These determinations

have been based upon the opinion that compatibility plans fall within tile

definitions of either a general or categorical exemption.

► General Exemption-Some ALUCs have regarded adoption of a compati-

bility plan to be statutorily exempt from CEQA regulations. This view has
been based upon a determination that adoption of a compatibility plan

is not a "project" as defined in CEQA. To be a project, an action under-
taken by a public agency must be one that may cause either a direct

physical change in the environment or a reasonably foreseeable indirect

physical change in the environment." Given airport land use commis
sions' lack of direct authority over land use, CEQA is potentially applica-

ble only where an ALUC's action may cause a reasonably foreseeable

indirect physical change in the environment.

Typically, ALUC compatibility plans define the pararrieter, for future

development. These parameters may include: exclusion of certain uses,

limitations on residential densities and nonresidential occupancy levels,
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site design requirements, and building height and other building design

requirements. An ALUC's planning parameters serve to limit develop-
ment. Within these limitations, cities and counties are free to determine

the specific land uses. Also, these local agencies have the option of over-

ruling the ALUC plan. It thus can be argued that ALUC adoption of a

compatibility plan, in and of itself, does not necessarily lead to land use

development, let alone any specific development. Moreover, to attempt

to anticipate the type of development and the associated environmental

impacts which might occur would be speculative. Under these circum-

stances, compatibility plan adoption might be considered as not being

subject to the requirements of CEQA.

A similar position potentially can be taken with regard to ALUC amend-

ment of an existing compatibility plan. The key difference is whether the
amendment would permit greater development (e.g., additional uses,

greater densities) than allowed under the existing compatibility plan.

Where an amendment would not potentially increase permitted develop-

ment, it could be possible to conclude that the amendment was not a

"project" as defined in CEQA. However, if greater development would be

possible with the amendment, the ALUC policy change potentially could

lead to a reasonably foreseeable indirect physical change in the environ-

ment. ALUCs will need to carefully consider the specific circumstances of

a compatibility plan amendment before concluding that it would not be
a project under CEQA.

Categorical Exemption-This approach relies upon one of the classes of
categorical exclusions from CEQA which are listed in the CEQA guide-

lines. Class 8 consists of "actions taken by regulatory agencies, as author-
ized by state or local ordinance, to assure the maintenance, restoration,
enhancement, or protection of the environment. Construction activities

and relaxation of standards allowing environmental degradation are not
included in this exemption." The argument made is that compatibility

plans serve to protect the environment and are not plans for develop-
ment. This exemption is not absolute. Unique circumstances-for exam-

ple, an amendment which would relax the compatibility standards and
thus allow additional development-would invalidate the exemption.

Public Notice and Hearing Requirements

The Aeronautics Act does not specifically require that an ALUC provide

public notice or hold a public hearing in order to adopt a compatibility

plan. Such measures exist elsewhere in state law, however, and in any case

are generally prudent.

Public Notice

The only mention of public notice requirements in the ALUC statutes is with

regard to ALUC action on land use proposals. Section 21675.2(d) says that:
"Nothing in this section diminishes the commission's legal responsibility to
provide, where applicable, public notice and hearing before acting on an
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action, regulation, or permit." By extension, this responsibility can be inter-

preted as applicable to adoption or amendment of compatibility plans. The

question faced by ALUCs and their staffs then becomes one of deciding

what type of public notification is appropriate.

The best guidance in this respect is for ALUCs to follow the same notice

procedures as are applicable to general plans and specific plans. These

requirements are set forth in the Government Code (in particular, Sections

65090, 65091, and 65353). Basically, notice must be sent to each affected

property owner unless mailing of more than 1,000 such notices would be

necessary. In this case, notice may be published in a newspaper of gener-

al circulation serving the area affected.

Since most compatibility plans- especially countywide plans covering mul-

tiple airports-involve more than 1,000 parcels, providing public notice by

means of a local newspaper is common. Many ALUCs, though, find it desir-

able to supplement the newspaper notice with individual mailings to select-

ed property owners. These owners are ones whose property development

potential might be reduced by the compatibility plan. Such parcels include

agricultural or other large parcels capable of subdivision under local zoning
regulations and parcels zoned commercial or industrial on which usage

intensity limitations would be applied. To the extent that a compatibility

plan would not establish any new restrictions or limit the subdivision poten-

tial of existing residential lots, mailing of notices to the individual owners is

normally unnecessary.

Public Hearings

ALUC public hearing requirements pertaining to adoption or amendment of

compatibility plans arise only with respect to establishment of an airport

planning area boundary. Other laws applicable to ALUCs also do not require

the holding of a public hearing. The Brown Act requires only that ALUC

meetings be open to the public, not that public input be received. Further-

more, nothing in the California Environmental Quality Act mandates a pub-

lic hearing; public input can be limited to correspondence only. From a
practical perspective, however, ALUCs are well advised to solicit public and

local agency input before adopting a compatibility plan, even if a formal

public hearing process is not utilized.

DEPT. OF TRANSPORTATION
AWG U I D A N C E

ALUCs are encouraged to
consider When providing public
notice for proposed adoption or
amendment of a compatibility plan,
ALUCs should follow the same
notice procedures as are applicable
to general plans and specific plans.
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CHAPTER 3

Formulating Airport Land
Use Compatibility Policies

OVERVIEW

Compatibility policies, including both criteria and maps, are the central
component of any compatibility plan. The purpose of this chapter is to dis-

cuss basic concepts and common issues involved in preparing an airport

land use compatibility plan and in formulating the policies contained therein.

Specific policy guidance regarding noise and safety compatibility concerns

is provided in Chapters 7 and 9, respectively.

TYPES OF COMPATIBILITY CONCERNS

As indicated in the preceding chapters, the airport land use compatibility

concerns of ALUCs fall under two broad headings identified in state law:

noise and safety. However, for the purposes of formulating airport land use

compatibility policies and criteria, further dividing these basic concerns into

four functional categories is more practical. These categories are:

• Noise: As defined by cumulative noise exposure contours describing

noise from aircraft operations near an airport.

• Overflight: The impacts of routine aircraft flight over a community.

• Safety. From the perspective of minimizing the risks of aircraft acci-

dents beyond the runway environment.

• Airspace Protection: Accomplished by limits on the height of struc-

tures and other objects in the airport vicinity and restrictions on other

uses which potentially pose hazards to flight.

The formulation of airport land use compatibility policies and associated cri-

teria in each of these four categories is discussed on the following pages.

The emphasis, however, is on ways of categorizing and organizing the

policies rather than on the concepts behind them. The latter is the major

topic of Part II.

Tapia addressed in chapter include:
• The types of compatibility con-

cerns addressed in compatibility
plans;

• Compatibility table and
map formats;
Issues involving existing land
uses and other compatibility
considerations;

• Factors which limit the degree of
restrictiveness ALUCs can apply
to land use development; and

• Differences in compatibility plan-
ning concerns and approaches
among different types of airports.

DEPT. OF TRANSPORTATION
^G U l D A N C E

A summary of basic criteria
appropriate for each of the four
compatibility categories is presented
in the Summary section at the front
of this Handbook.
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The CNEL metric used in California is
equivalent to the Day-Night Average
Sound Level (DNL) metric used else-
where in the U.S., but adds the eve-
ning weighting not included in DNL.
See Chapter 6 for an extended
review of aircraft noise metrics.

There is on-going nationwide debate
regarding the appropriateness of
single-event noise level criteria as a
supplement or replacement for
cumulative noise level metrics. The
argument chiefly made is that cumu-
lative noise level metrics may not
adequately identify some aspects of
noise exposure effects, particularly
within the context of assessing the
environmental impacts of airport
improvement projects. In response,
the Federal Interagency Committee
on Noise (FICON) has reviewed fed-
eral policies governing the assess-
ment of airport noise impacts.
FICOMs most recent technical con-
clusion is that "there are no new
descriptors or metrics of sufficient
scientific standing to substitute for
the present DNL (CNEL in California)
cumulative noise exposure metric."
Therefore, this Handbook continues
to use CNEL as the primary tool for
the purpose of land use compati-
bility planning. This does not, how-
ever, limit an ALUC from including
other noise measurement tools in its
consideration of potential aircraft
noise impacts, especially with
respect to overflight issues as dis-
cussed below.

For each compatibility category, four features are outlined below:
• Compatibilit), Objective: The objective to be sought by establishment

and implementation of the compatibility policies;
• hleasurement: The scale on which attainment of the objectives can be

measured;

• Compatibilit), Strategies: The types of strategies which, when for-

mulated as compatibility policies, can be used to accomplish the
objectives; and

• Basis for Setting Criteria: The factors which should be considered in
setting the respective compatibility criteria.

Noise

Noise is one of the most basic airport land use compatibility concerns.

Moreover, at major airline airports, many busy general aviation airports, and

most military airfields, noise is usually the most geographically extensive
form of airport impact.

Compatibility Objective-The clear objective of noise compatibility crite-
ria is to minimize the number of people exposed to frequent and/or high

levels of airport noise capable of disrupting noise-sensitive activities.

> Measurement-For the purposes of airport land use compatibility plan-
ning, noise generated by the operation of aircraft to, from, and around

an airport is primarily measured in terms of the cumulative noise levels

of all aircraft operations. In California, the cumulative noise level metric

established by state regulations, including for airport noise, is the

Community Noise Equivalent Level (CNEL). This metric provides a single

measure of the average sound level in decibels (dB) to which any point
near an airport is exposed. To reflect an assumed greater community sen-
sitivity to nighttime and evening noise, events during these periods are

counted as being louder than actually measured. Cumulative noise levels
are usually illustrated on airport area maps as contour lines connecting

points of equal noise exposure. Mapped noise contours primarily show

areas of significant noise exposures-ones affected by high concentm-
tions of aircraft takeoffs and landings.

The calculation of cumulative noise levels depends upon the number,

type, and time of day of aircraft operations, the location of flight tracks,

and other data described in Chapter 6. For airports with airport traffic
control towers, some of these inputs can be derived from recorded data.

Noise monitoring and radar flight tracking data available for airports in

most metropolitan areas are other sources of valuable information. At

most airports, though, the individual input variables must be estimated.

The important point to be made here is that, despite their contputer-gen-
erated origin, the location of noise contours is not necessarily precise.

Where extensive noise monitoring and flight tracking data are available,

current contours can be accurate to within ±1 dB. Elsewhere, the level of

accuracy has generally been found to be about ±3 dB. Contours repre-

senting projections of future noise levels are inherently even less precise.
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> Compatibility Strategies-The basic strategy for achieving noise compat-

ibility in an airport vicinity is to limit development of land uses which are

particularly sensitive to noise. The most acceptable land uses are ones

which either involve few people (especially people engaged in noise-

sensitive activities) or generate significant noise levels themselves (such

as other transportation facilities or some industrial uses).

On occasion, local considerations outweigh noise impacts and result in

decisions by local land use jurisdictions or even ALUCs to allow residential
development in locations where this use would normally be considered

incompatible. In such circumstances, approval of the development should

be conditioned upon dedication of an avigation easement and require-

ments for sufficient acoustic insulation of structures to assure that aircraft

noise is reduced to an interior noise level of 45 dB CNEL or less.

Basis for Setting Criteria-Compatibility criteria related to cumulative

noise levels are well-established in federal and state laws and regulations.

The basic state criterion sets a CNEL of 65 dB as the maximum noise level

normally compatible with urban residential land uses. For many airports
and many communities, 65 dB CNEL is too high for land use planning

purposes. A process called "normalization" is one means of adjusting the

criteria to reflect ambient sound levels, the community's previous expo-

sure to noise, and other local characteristics as outlined in Chapter 7. This

process helps to determine what CNEL is of significance to that particu-
lar community. Once the baseline maximum acceptable noise level for

residential uses is established, criteria for other land uses can be set in a

manner consistent with this starting point.

Overflight

As discussed in Chapter 7, experience at many airports has shown that
noise-related concerns do not stop at the boundary of the outermost
mapped CNEL contour. Many people are sensitive to the frequent presence

of aircraft overhead even at noise low levels. These reactions can mostly be

expressed in the form of annoyance.

At many airports, particularly air carrier airports, complaints often come
from locations beyond any of the defined noise contours. Indeed, heavily

used flight corridors to and from metropolitan areas are known to generate
noise complaints 50 miles or more from the associated airport. The basis for

such complaints may be a desire and expectation that outside noise sources
not be intrusive-or, in some circumstances, even distinctly audible-

above the quiet, natural background noise level. Elsewhere, especially in

locations beneath the traffic patterns of general aviation airports, a fear fac-

tor also contributes to some individuals' sensitivity to aircraft overflights.

While these impacts may be important community concerns, the question

of importance here is whether any land use planning actions can be taken

to avoid or mitigate the impacts or otherwise address the concerns. Com-

monly, when overFlight impacts are under discussion in a community, the

As the term is applied herein, an
overflight means any distinctly visible
and audible passage of an aircraft,
not necessarily one which is directly
overhead.
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fl DEPT. OF TRANSPORTATION
G U I D A N C E
ALUCs are encouraged to

consider aircraft overflight annoy-
ance concerns when developing
airport compatibility plans.

Descriptions and discussion of these
buyer awareness measures are in-
cluded later in this chapter.

focus is on modification of the flight routes. Indeed, some might argue that

overflight impacts should be addressed solely through the aviation side of

the equation-not only flight route changes, but other modifications to
where, when, and how aircraft are operated.

ALUCs are particularly limited in their ability to deal with overflight con-

cerns. For one, they have no authority over aircraft operations. The most

they can do to bring about changes is to make requests or recommenda-

tions. Even with regard to land use, the authority of ALUCs extends only to
proposed new development.

These limitations notwithstanding, there are steps which ALUCs can and

should take to help minimize overflight impacts.

Compatibility Objective-In an idealistic sense, the compatibility objec-
tive with respect to overflight is the same as for noise: avoid land use

development which can lead to annoyance and complaints. However,

given the extensive geographic area over which the impacts occur, this

objective is unrealistic except relatively close to the airport. A more real-
istic objective therefore might be to promote conditions under which
annoyance will be minimized. Possible strategies in this regard are
described below.

> Measurement-Determining where to draw boundaries around areas of
potentially significant overflight noise exposure is difficult because these

locations extend beyond the well-defined CNEL contours which indicate

areas of high noise exposure. CNEL contours are not very precise at low
noise levels, especially where aircraft flight tracks are widely divergent. The

general locations over which aircraft regularly fly as they approach and
depart an airport is thus a better indicator of overflight annoyance con-

cerns. For general aviation airports, such locations include areas beneath

the standard airport traffic patterns, the portions of the pattern entry and
departure routes flown at normal traffic pattern altitude, and perhaps addi-
tional places which experience a high concentration of overflights. Also, at

all types of airports, common IFR arrival and departure routes can produce
overflight concerns, sometimes many miles from the airport.

> Compatibility Strategies-M noted above, the ideal land use com-
patibility strategy with respect to overflight annoyance is to avoid de-
velopment of residential and other noise-sensitive uses in the affected

locations. To the extent that this approach is not practical, three different

(but not mutually exclusive) strategies are apparent.

. One strategy is to help people with above-average sensitivity to air-
craft overflights-people who are highly annoyed by overflights-to
avoid living in locations where frequent overflights occur. This strategy

involves making people more aware of an airport's proximity and its

current and potential aircraft noise impacts on the community before

they move to the area. This can be accomplished through buyer
awareness measures such as dedication of avigation or overflight
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easements, recorded deed notices, and/or real estate disclosure state-

ments. In new residential developments, posting of signs in the real

estate sales office and/or at key locations in the subdivision itself can

be further means of alerting the initial purchasers about the impacts

(signs are of little long-term value, however).

. A second strategy is to minimize annoyance by reducing the intru-

siveness of aircraft noise above normal background noise levels.

Because ALUCs and local land use authorities have no way of reg-

ulating aircraft noise levels, the other option is to promote types of

residential land uses which tend to mask the intrusive noise. In this

regard, multi-family residences-because they tend to have compara-

tively little outdoor living areas, fewer external walls through which

aircraft noise can intrude, and relatively high noise levels of their

own-are preferable to single family dwellings. Particularly undesir-

able are "ranchette" style residential areas consisting of large (about

an acre on average) lots. Such developments are dense enough to

expose many people to overflight noise, yet sufficiently rural in char-

acter that background noise levels are likely to be low.

. Finally, for highly noise-sensitive uses, acoustical treatment of the
structures, together with dedication of an avigation easement, may

be appropriate.

> Basis for Setting Criteria-The basis for setting criteria is primarily the
experience and knowledge that airport proprietors and airport land use

commissions have about the noise sensitivity of the specific communities

involved.

Safety

Compared to noise, safety is in many respects a more difficult concern to

address in airport land use compatibility policies. A major reason for this

difference is that safety policies address uncertain events which may occur

with occasional aircraft operations, whereas noise policies deal with known,

more or less predictable events which do occur with every aircraft opera-

tion. Because aircraft accidents happen infrequently and the time, place, and

consequences of their occurrence cannot be predicted, the concept of risk

is central to the assessment of safety compatibility. From the standpoint of

land use planning, two variables determine the degree of risk posed by

potential aircraft accidents:

• Accident Frequency: Where and when aircraft accidents occur in the

vicinity of an airport;

• Accident Consequences: Land uses and land use characteristics which

affect the severity of an accident when one occurs.

Compatibility Objective-The overall objective of safety compatibility

criteria is simply to minimize the risks associated with potential aircraft

accidents. There are two components to this objective, however:

The overflight issue is being studied
by the FAA as part of regional air
traffic control and as part of noise
issues in national parks and wilder-
ness areas. Useful guidance may
come out of these efforts in the
future.
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Except with respect to airspace pro-
tection, ALUCs have virtually no
powers to implement actions which
can reduce the frequency of aircraft
accidents. An understanding of the
spatial element of accident frequency
as examined in Chapters 8 and 9
is nevertheless essential to ALUC
development of effective measures
to limit the potential severity of
accidents.

Under many circumstances, one
means of implementing both the
density limitations and open land
requirements strategies is through
clustering of development. This con-
cept is discussed in Chapter 9.

• Safety on the Ground.- The most fundamental safety compatibility
component is to provide for the safety of people and property on
the ground in the event of an aircraft accident near an airport.

• SafetyjorAircraft Occupants: The other important component is
to enhance the chances of survival of the occupants of an aircraft
involved in an accident which takes place beyond the immediate
runway environment.

Measurement-In measuring the degree of safety concerns around an
airport, the frequency component of risk assessment is most important:
what is the potential for an accident to occur? As mentioned above, there
are both wbere and when variables to the frequency equation:

• Spatial Element: The spatial element describes where aircraft accidents
can be expected to occur. Of all the accidents which occur in the
vicinity of airports, what percentage occur in any given location?

• Time Element: The time element adds a when variable to the assess-
ment of accident frequency. In any given location around a particular
airport, what is the chance that an accident will occur in a specified
period of time?

Compatibility Strategies-Safety compatibility strategies focus on the
consequences component of risk assessment. Basic-ally, the question is:
what land use planning measures can be taken to reduce the severity of
an aircraft accident if one occurs in a particular location near an airport?
Although there is a significant overlap, specific strategies must consider
both components of the safety compatibility objective: protecting people
and property on the ground; and enhancing safety for aircraft occupants.
In each case, the primary strategy is to limit the intensity of use (the num-
ber of people concentrated on the site) in locations most susceptible to
an off airport aircraft accident. This is accomplished by:

• Density and intensity Lirnitations: Establishment of criteria limiting the
maximum number of dwellings or people in areas close to the airport
is the most direct method of reducing the potential severity of an air-
craft accident.

• Open Land Requirements: Creation of requirements for open land
near an airport addresses the objective of enhancing safety for the

occupants of an aircraft forced to make an emergency landing away

from a runway,

• Highly Ri.ck-Sensitive Uses: Certain critical types of land uses-particu-
larly schools, hospitals, and other uses in which the mobility of occu-

pants is effectively limited-should be avoided near the ends of

runways regardless of the number of people involved. Aboveground

storage of large quantities of highly flammable or hazardous materials

also should be avoided near airports.
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Basis for Setting Criteria-Setting safety compatibility criteria presents the

fundamental question of what is safe. Expressed in another way: what is

an acceptable risk? In one respect, it may seem ideal to reduce risks to a

minimum by prohibiting most types of land use development from areas

near airports. However, as addressed later in this chapter, there are usu-

ally costs associated with such high degrees of restrictiveness. In practice,

safety criteria are set on a progressive scale with the greatest restrictions

established in locations with the greatest potential for aircraft accidents.

. Fstablisbed Guidance. As noted in Chapter 9, little established guid-

ance is available to ALUCs regarding how restrictive to make safety

criteria for various parts of an airport's environs. Unlike the case with

noise, there are no formal federal or state laws or regulations which

set safety criteria for airport area land uses for civilian airports except

within runu^at,protection zones (and with regard to airspace obstruc-

tions as described separately in the next section). Federal Aviation

Administration safety criteria primarily are focused on the runway and

its immediate environment. Runway protection zones-then called

clear zones-were originally established mostly for the purpose of

protecting the occupants of aircraft which overrun or land short of a
runway Now, they are defined by the FAA as intended to enhance

the protection of people and property on the ground.

.;Vew Research: To provide a better foundation for establishment of

safety criteria in other portions of the airport environs, extensive
research into the distribution of general aviation aircraft accident

locations was conducted in conjunction with the 1993 edition of this

Handbook and expanded as an initial step in preparation of the pres-

ent edition. The results are outlined in Appendix G and further exam

ined in Chapter 9. Available information regarding air carrier aircraft

accidents is presented as well. However, even with this new data on
which to base safety compatibility decisions, the question is still ulti-

mately one of what is acceptable to the local community.

Airspace Protection

Relatively few aircraft accidents are caused by land use conditions which
are hazards to flight. The potential exists, however, and protecting against

it is essential to airport land use safety compatibility.

> Compatibility objective-Because airspace protection is in effect a safety

factor, its objective can likewise be thought of in terms of risk.

Specifically, the objective is to avoid development of land use conditions

which, by posing hazards to flight, can increase the risk of an accident

occurring. The particular hazards of concern are:

• Airspace obstructions;

• Wildlife hazards, particularly bird strikes; and
• Land use characteristics which pose other potential hazards to flight

by creating visual or electronic interference with air navigation.

Protection of airport airspace is one
of the few actions which ALUCs can
take to help reduce the frequency of
aircraft accidents.
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Excerpts from Part 77 are included in
Appendix B.

As discussed in Chapter 8, a second
set of airspace surfaces around air-
ports are ones defined by the US.
Standard for Terminal Instrument
Procedures (TERPS). These criteria
are used in the design of instrument
approach procedures. In most cases,
height limitations under TERPS are
less restrictive than under FAR Part
77. However, in some situations
(such as an approach which is not
aligned with the runway), TERPS sur-
faces need to be considered in order
to fully protect an airport's airspace.

> Measurement-The measurement of requirements for airspace protection

around an airport is a function of several variables including: the dimen-

sions and layout of the runway system; the type of operating procedures

established for the airport; and, indirectly, the performance capabilities of
aircraft operated at the airport.

. Airspace Obstructions. Whether a particular object constitutes an air-
space obstruction depends upon the height of the object relative to

the runway elevation and its proximity to the airport. The acceptable

height of objects near an airport is most commonly determined by

application of standards set forth in Part 77 of the Federal Aviation

Regulations. These regulations establish a three-dimensional space in

the air above an airport. Any object which penetrates this volume of

airspace is considered to be an obstruction and may affect the aero-
nautical use of the airspace.

Wildlife and Other Hazards to Flight: The significance of other poten-
tial hazards to flight is principally measured in terms of the hazards'

specific characteristics and their distance from the airport and/or its
normal traffic patterns.

► Compatibility Strategies-Compatibility strategies for the protection of

airport airspace are relatively simple and are directly associated with the
individual types of hazards:

• Airspace Obstructions: Buildings, antennas, other types of structures,

and trees should be limited in height so as not to pose a potential
hazard to flight.

.]Vildltfe and Other Hazards to Fligbt: Land uses which may create
other types of hazards to flight near an airport should be avoided
or modified so as not to include the offending characteristic.

► Basis for Setting Criteria-The criteria for determining airspace obstructions
and other hazards to flight have been long-established in FAR Part 77 and
other Federal Aviation Administration regulations and guidelines. Also,

state of California regulation of obstructions under the State Aeronautics
Act (Public Utilities Code, Section 21659) is based on FAR Part 77 criteria.

COMPATIBILITY CRITERIA TABLES AND MAPS

Identification of land use compatibility strategies such as those outlined in

the preceding section is only one part of the process of developing com-

patibility policies. The other piece of the puzzle is to relate these strategies

to the airport environs both geographically and for various categories of

land uses. This is done by means of a compatibility criteria table or tables-
although sometimes a list or outline format is used-together with one or
more compatibility zone maps.
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> Tables-Compatibility criteria tables provide the measures by which land
use categories of characteristics can be evaluated for compatibility with

the airport impacts identified for various portions of the airport environs.

Maps-Compatibility maps show where the various criteria geographically

apply within the airport vicinity. Generally, the maps divide the airport

environs into a series of zones in which a progressively greater degree of

land use restrictions apply the closer the zone is to the airport.

Compatibility Criteria Table and Map Formats

Three basically distinct table and map formats have evolved among the

compatibility plans adopted by ALUCs in California. As with many other

facets of compatibility planning, there are advantages and disadvantages to

each choice with none being clearly the best.

Separate Criteria Tables and Maps

The traditional approach to compatibility criteria tables and maps is to have

separate sets for each type of impact. For noise, the table indicates whether

each land use classification is or is not acceptable within various ranges of

noise exposure as measured on the CNEL scale. For safety, the relationship is

between each land use category and the degree of accident risk at locations

around the airport. An airspace protection map indicates the allowable heights

of objects near the airport. Finally, overflight concerns can be addressed by
a map showing where any associated compatibility policies apply.

> Advantages-The chief advantage to this approach is that the rela-

tionships between the noise and safety concerns and the associated cri-

teria are relatively obvious. For example, at a minimum, residences

should not be exposed to noise levels above a CNEL of 65 dB and
schools and shopping centers should not be situated in a runway pro-

tection zone.

A second advantage is that the resulting large number of zones (because

noise and safety each have their own set of zones and airspace protec-
tion is also separately considered) gives greater flexibility in adjusting the
compatibility criteria to suit the circumstances. This flexibility can be par-

ticularly important in urban areas where site design and other specific

features of the development can become critical to determining the com-

patibility of a proposed land use.

Disadvantages-The disadvantages involve ease of use and occasional

confusion in application. Although technically sound, the use of separate

criteria and maps can be more complicated and require greater under-

standing of airport land use compatibility concepts. For any given land

use classification or individual development proposal to be evaluated, it

must be checked against multiple sets of criteria tables and maps-noise,

safety, and overflight impacts-as well as a map of protected airspace.

The confusion sometimes arises because of the lack of coordination

between the impact assessments. For a given location, one type of land

DEPT. OF TRANSPORTATION
^ G U I D A N C E

ALUCs are encouraged to
consider All of these formats are
acceptable options for airport land
use compatibility plans.
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use may be acceptable with respect to noise, but not for safety; another

use may be just the opposite; and, taken together, most forms of urban

land use development may sometimes appear to be ruled out.

Another disadvantage is the tendency to rigidly apply the delineated zone

boundaries, especially for noise, to the evaluation of a particular land use

project or action. Although often advantageous from the standpoint of

planning practice, rigid application of the boundaries implies a degree of

precision which does not exist in the measurement of the airport impacts.

Composite Criteria Table and Map

A different approach, one which has become increasingly common, sim-
plifies compatibility assessments by condensing the various factors down to
a single set of criteria presented in one table and one map for each airport.

The map defines a small number of discrete zones-preferably no more
than five or six-which represent locations with similar combinations of
noise, safety hazard, and overflight exposure. Airspace protection criteria
can sometimes he included as well.

An example of such zones might combine the various factors as follows

Zone Location / Compatibility Factors

A > Runway primary surface and runway protection zones

B1 > Inner segment of runway approaches
High noise levels; high safety concerns

> Low-altitude aircraft overflight
> Height limits as little as 50 feet

B2 - Adjacent to runway
High noise; moderate safety concerns
Normally no overflights
Transitional surface height limit restrictions

C I Outer portion of runway approach routes, particularly instrument approaches
Moderate noise; moderate safety concerns
Overflight at less than normal traffic pattern altitude

C2 . Remainder of common traffic patterns
> Overflight at traffic pattern altitude
> Potential overflight annoyance concerns

D > Less frequent overflights
> Remainder of airspace protection surfaces

> Advantages-One advantage to the composite approach is that it allows
most land uses to be evaluated with quick reference to a single table and

map. More significantly, though, is that it allows more flexibility in the
mapping of compatibility zones (as compared to the separate criteria and

map format which offers higher flexibility in defining the compatibility
criteria). As discussed later in this chapter, generic boundaries can be
drawn for a limited number of airport classes. These boundaries can then

be applied to all similar airports in the A.LUC's jurisdiction and adjusted

as necessary to reflect atypical airport operational characteristics, local
geographic boundaries, and established land uses.
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Disadvantages-The major disadvantage to combining compatibility cri-

teria into a single table and map is that the basis for location of the zone

boundaries is not always clear. If more detailed assessment of a complex

land use development proposal is necessary, reference to separate noise

and safety compatibility tables and maps is often still required.

Detailed Land Use Map

A final format found among some compatibility plans is a detailed land use

map comparable to ones found in general plans or specific plans. This for-

mat is most likely to be utilized when the ALUC adopts a compatibility plan

which is also prepared for local agency adoption as a specific plan.

Depending upon the extent to which the land use categories reflect airport

compatibility concerns, a detailed land use map conceivably can bypass the

need for compatibility criteria tables.

> Advantages- Probably the most significant advantage of the detailed
land use map approach to compatibility mapping is that it enables the
same map to be adopted by the ALUC as a compatibility plan and by the

local agency as a specific plan. Because the maps and plans (or at least
the airport-related portions of them) are identical, the two are automati-

cally consistent with each other.

> Disadvantages-A major disadvantage of this approach is that it entails

more work to prepare than is necessary for the other formats. A detailed
land use map prepared for a specific plan must take into account factors

which are not of concern to the ALUC. Close cooperation between the

ALUC and the county or city preparing the specific plan is necessary to

assure that all essential factors are addressed. Also a potential disadvan-
tage is that a detailed land use map of this type pertains only to a single

airport and the compatibility criteria on which it is based may not corre-
spond very closely to criteria used in compatibility plans for other air-

ports within the ALUC's jurisdiction.

Categorization of Land Uses

The other variation in the formatting of compatibility criteria pertains to

how land uses are categorized in the compatibility table or tables. There are
two different approaches to the listing of land uses. Both are common

among ALUC compatibility plans and, as with the overall format of the tables,

each has advantages and disadvantages.

Detailed Listing Format

One approach to land use categorization is to divide the full range of land

uses into specific classes. The number of classifications might be relatively

few in number-residential, commercial, industrial, public facility, etc.-as

commonly found on general plans or specific plans. Alternatively, a much

more narrowly defined listing might be utilized-one in which the broader

land use categories are divided into more precise subcategories.

lie DEPT. OF TRANSPORTATION
G U I D A N C E
Either of these two formats

is accept able. In both cases, how-
ever, attention should be paid to
minimizing the shortcomings listed
among each option's disadvantages.
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The detailed listing approach to land use categories works with either sep-

arate or composite compatibility tables and maps. It is essential if a detailed
land use map approach is used.

> Advantages-The advantage of the detailed listing approach is that it

removes most of the need for interpretation of standards as required

within the performance-oriented categories. Each listed use can be
denoted as either compatible or incompatible with a given level of air-
port impacts. This greatly simplifies the task of local planners when they

must evaluate an individual development proposal either with respect to

the ALUC's compatibility plan directly or the local agency's general or
specific plan.

Disadvantages-The major disadvantage of this method is that, unless
the land use categories are defined very narrowly, the usage intensity

(the number of people per acre) and other characteristics which affect

compatibility might cover a wide range. Indicating that a particular land

use is compatible with the airport could result in development of an
activity which clearly exceeds the intensity considered acceptable.
Oppositely, listing a land use as incompatible might preclude a develop-

ment which could be a good airport neighbor. Some ALUCs resolve this
problem by including a third consistency category: conditionally com-
patible. Assessment of the compatibility of an individual development
proposal then usually requires returning to functionally oriented criteria
as described below.

Another potential difficulty with including a detailed listing of land uses in
a compatibility plan is that the selected categories may not conform to those
used by the local land use jurisdictions. This is particularly likely to occur
when the compatibility plan covers multiple airports and encompasses sev-
eral counties and/or cities, each with its own set of land use categories.

Functional or Performance-Oriented Characteristics

This approach entails dividing land uses according to characteristics related

to the previously described compatibility planning strategies. It applies pri-
marily to when a composite compatibility table and map are utilized, but

could also be employed as a means of evaluating safety compatibility. The
number of categories needed is thus kept small. No distinctions are made

among different types of land uses with similar functional or performance-

oriented characteristics-for example, between an office and a retail store

which attract the same number of people in buildings equivalent in size.

When this method of land use categorization is used in a compatibility
table, the result for most categories is not an indication of whether the land

use is compatible or incompatible. Rather, the table establishes a set of cri-

teria based upon specified performance measures which, if satisfied, will
result in compatible land use.

A typical set of performance-oriented land use characteristics and their
respective compatibility measures is as follows:
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> Residential Density-For airport compatibility purposes, the chief distin-

guishing feature among residential land uses is the number of dwelling

units per acre. To be compatible with airport activities, the number of

dwelling units per acre should not exceed the criterion specified for the

compatibility zone where the use would occur.

Nonresidential Usage Intensity-The most significant factor among most

other types of land use development is the number of people attracted

by the use. Safety is the principal concern in this regard, although noise
could also be evaluated in this manner. With the exception of certain sen-

sitive uses, the nature of the activity associated with the actual land use

is not highly relevant to airport land use compatibility objectives.

> Sensitive Uses-This category includes land uses which, because of their

special sensitivity, should be excluded from certain locations near air-

ports even if they meet other quantitative criteria. Children's schools, day

care centers, hospitals, nursing homes, and other highly risk-sensitive

uses are primary examples. Uses involving storage of large quantities of

hazardous materials also fit into this category on the basis of safety. In

terms of noise, uses such as an amphitheater might be considered unac-

ceptable near an airport regardless of the number of people exposed to

the noise.

Open Land-Requirements for open land usable for the emergency land-

ing of aircraft near an airport apply regardless of the overall land use

classification of the property. The associated criteria indicate what per-

centage of the land area in each compatibility zone should be devoted to

functional open space.

> Permitted Heights-Another land use characteristic that can be in-

corporated into a composite compatibility table is the height of structures

which can clearly be attained without penetration of the airport airspace.
Including permitted heights as a criterion in a composite compatibility

zone works best at airports in relatively level terrain. At airports where

elevations of the surrounding terrain vary substantially, special provisions
might need to be made to account for the lack of consistent relationship

between the height permitted and the location of die individual compat-

ibility zones.

Advantages and disadvantages of this style of land use categorization include:

Advantages-The principal advantage of performance-oriented cate-

gorization of land uses is that this method directly addresses factors per-

tinent to airport land use compatibility. Recognition is given to significant

land use characteristics which might not be distinguished in a traditional

listing of land uses.

> Disadvantages-The significant disadvantage of performance-based land

use categories is that assessing the compatibility of a particular land use

designation or individual development proposal requires interpretation of

the associated criteria (except for residential uses). if, for example, data

See Appendix C for guidance on
methods of calculating intensities of
nonresidential land uses.

California Airport Land Use Planning Handbook (January 2002) 3-13



CHAPTER 3 FORMULATING AIRPORT LAND USE COMPATIBILITY POLICIES

Figure 6G in Chapter 6 depicts an
example of a set of noise contours.

Accident location data gathered for
the preparation of this Handbook
can help to refine the boundaries of
safety compatibility zones for indi-
vidual airports. 5ee the discussion in
Chapter 9.

An example of a typical civilian air-
port airspace plan is included in
Chapter 9.

regarding the usage intensity is not available, then compatibility evalua-

tion will require reliance on information sources (building and fire code

standards, for example) which may not accurately reflect the aviation-

related concerns. The results may not always be consistent with previous
determinations.

Preparing Compatibility Maps

Regardless of which format is used for the compatibility table and maps,

several important factors should be considered when preparing the maps
for a particular airport.

Basic Determinants of Compatibility Zone Boundaries

The manner in which compatibility zone boundaries are determined depends
to some extent upon the map format utilized.

Separate Compatibility Maps-With this format, each map directly reflects
the associated airport impacts:

• Noise: Community Noise Equivalent Level (CNEL) contours directly

from the computer output or with minor graphical clean-up can be

utilized. The lowest CNEL contour depicted may vary depending on
how sensitive the surrounding community is to aircraft noise.

• Safery: ALUCs which use separate mapping of each compatibility con-
cern typically establish three to six safety zones reflecting assumed

accident potential. The distinct zones might include: the runway pro-

tection zone; an approach zone (perhaps divided into two segments);
a traffic pattern overflight zone; and sometimes a zone encompassing
areas adjacent to the runway.

• Airspace Protection: The height-limit component of airspace pro-
tection can be mapped from the Federal Aviation Regulations, Part
77, airspace plan prepared for the airport. Critical TERPS surfaces can

be added as appropriate. Zones related to bird strike hazards and

visual and electronic interference concerns are seldom mapped-

• Orn,^rflight: Areas where overflight compatibility criteria apply are usually
shown on noise or safety compatibility maps rather than separately.

Composite Criteria Maps-Creation of a map of composite compatibility
zones for an airport starts with preparation of the separate compatibility
maps as described above. These maps are then reviewed in combination

with each other to identify locations where the overall extent of noise,

risk, and other impacts are similar. Preferably, no more than five or six
composite zones should be created.

Even when a composite map is used for noise, safety, and overflight
compatibility cvaluation, a scparate map is usually prepared to allow pre-
cise assessment of airspace protection requirements.
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► Detailed Land Use Map-As with the composite criteria map format,

preparation of a detailed land use map requires that the factors affecting

land use choices be individually considered and mapped, then combined

into a single map using an overlay process. The difference from a com-

posite compatibility criteria map is that the detailed land use map must

also take into account nonaviation determinants of land use designations.

As indicated in the preceding discussion of land use categories, the des-

ignations used in a detailed land use compatibility map should divide the

land use types into a sufficient number of categories to enable various

degrees of airport compatibility concerns to be recognized. For example,

commercial uses should be distinguished as low intensity (few people

per acre) versus high intensity (many people per acre).

Relatioitship of Zone Boundaries to Geographic Features

The location of airport-related impacts is mostly determined by the location
of runways, flight routes, and other aviation-related factors, not geographic

features of the airport environs. While defining compatibility zone bound-

aries based strictly on the impacts provides the closest relationship to those

impacts, the resulting maps are not as easy for local planners to use. The

alternative is to adjust the zone boundaries to follow geographic features,

existing land use development, and other local land use characteristics. By
so doing, situations where a compatibility zone boundary splits a parcel can

be minimized.

Adjustment of boundary lines is generally more practical in urban areas,

because they offer more choices of roads, parcel lines, and other geographic

features, than in rural locations where these features are more widely spaced.

Also, the composite criteria and detailed land use map formats better lend

themselves to boundary adjustments than do separate compatibility maps.

Relationship of Compatibility Zones to Overall Planning Area

The overall planning or influence area for an airport is normally the area
encompassed by a composite of each of the individual compatibility zones.
For most civilian airports, the most geographically extensive compatibility
concern is the airspace protection area defined by the outer edge of the FAR

Part 77 conical surface. This distance equals 9,000 feet from the runway pri-

mary surface for small airports with no instrument approaches and 14,000

feet for most other civilian airports (the primary surface extends 200 feet

beyond the runway end).

There are exceptions to this basic rule, however.

► Precision Instrument Runways-The FAR Part 77 approach surface for pre-

cision instrument runways extends 50,000 feet (nearly 10 miles) from the

runway primary surface. Considering that the height limit at this distance

is 1,200 feet above the airport elevation, establishing an airport influence

area of that size solely for the purposes of airspace protection is usually

unnecessary. Itowever, where rising terrain is a factor or where other

types of approaches place aircraft at a low altitude several miles from the

DEPT. OF TRANSPORTATION

AWG U 1 D A N C E
Adjustment of compatibility

zone boundaries to follow geo-
graphic features is acceptable pro-
vided that the area within each of
the resulting zones is reasonably uni-
form with respect to the extent of
airport-related impacts which it
experiences.

An alternative to stretching the air-
port planning area boundary simply
to encompass the outermost limits
of the Part 77 airspace surfaces is to
require that any proposed construc-
tion more than 200 feet in height be
submitted to the ALUC for review
regardless of where in the county the
object would be located. Proposed
construction of this height also must
referred to the FAA for review in
accordance with Part 77 regulations.

California Airport Land Use Planning Handbook (January 2002) 3-15



CHAPTER 3 fORMULATING AIRPORT LAND USE COMPATIBILITY POLICIES

runway, extension of the airport influence area beyond the conical sur-
face may be appropriate.

> Major Flight Routes-Major flight routes to and from busy airports, espe-
cially major airline airports and some military fields, can produce over-

flight impacts and sometimes even noise contours which extend beyond

the FAR Part 77 boundaries. If corresponding compatibility policies are

designated for these locations, the airport influence area boundary would
be extended accordingly

> Limited-Use Airports-At some airports, aircraft-related impacts are limited

almost exclusively just to portions of the airport environs (because cer-

tain runways are seldom used, for example, or because the traffic pattern

is situated only on one side of the runway). In these situations, the air-
port influence area can sometimes be reduced to less than the area

encompassed by the FAR Part 77 surfaces. If this is done, however, steps

need to be taken to assure that tall objects situated within the excluded

area do would not constitute significant airspace obstruction concerns.

> Military Airports-Military airports have their own separate set of FAR

Part 77 airspace surfaces. These surfaces cover a much more extensive

area than for civil airports: a minimum of 30,000 feet from the runways

in all directions plus 50,000 feet along the runway approaches.

Default Boundaries-If an ALUC has not adopted an influence area
boundary for a particular airport, then (in accordance with Section

21675.1(b)) the default "study area" includes all land within two miles of
the airport boundary (not the runway). Some ALUCs may choose to

maintain approximately this boundary when adopting a compatibility plan.

ALUCs should take two additional factors into account when defining air-

port influence area boundaries. One consideration is that all of the airport
influence area should be subject to at least one type of compatibility poli-

cy even if it is only height limits. If there are no compatibility restrictions or
other conditions applicable within a portion of the influence area, the

boundary should be redrawn to reduce its size. The second point-one

emphasized in Chapter 2-is that state law (Section 21675(c)) requires
ALUCs to consult with affected local jurisdictions before adopting or modi-
fying an airport influence area boundary.

Base Map Alternatives

An important step in the mapping of an airport's compatibility zones is

selection of an appropriate base map. Common alternatives include:

> Geographic Information System (GIS) Mapping-These con puter-based
mapping and data systems are becoming increasingly common in county

and city government. When used in planning departments, street sys-

tems, parcel :ines, and other geographic elements usually form the base

map and then a variety of information associated with each parcel is

included in the database. GIS maps are typically geo-referenced, thus
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assuring that at least major features-especially section comers-are

geographically accurate. When a GIS has been established, addition of

compatibility zones as another data layer or "theme" is highly advanta-

geous. By so doing, the likelihood that compatibility criteria will be over-

looked during local review of a development proposal is reduced.

> Parcel Maps-When GIS mapping is not available, a common alternative

is a composite parcel map assembled from assessor's maps or other

sources. Producing a reasonably accurate base map from smaller parcel

maps can often be a challenge.

> Land Use or Zoning Maps-If sufficiently detailed, the same base maps as

used for local land use or zoning purposes offer another alternative when

a GIS has not been established.

Topographic Maps-Topographic maps prepared by the U.S. Geological

Service (USGS) are obtainable for all areas of California in both printed

and digital form. Because these maps show ground elevations, they are

particularly useful for airspace protection plan mapping. However, topo-
graphic maps do not show enough detail to facilitate finding particular

locations within urban areas and they are generally outdated as well.

A note of caution regardless of the source of the base map: airport runways
frequently are not shown, are not accurately located, or are not the correct

length. Since most compatibility zones are typically tied to the runway posi-

tion, not other geographic features, steps should be taken to assure that the
runway is correctly depicted. A current airport layout plan indicating the

geographic coordinates of the runway ends is an ideal source of runway

location data. When GIS is used, this data can be directly entered into the

system. Although normally not as precise, aerial photographs can also be

used as a means of establishing the placement of a runway on a base map.

ACCOUNTING FOR EXISTING DEVELOPMENT

The Aeronautics Act gives ALUCs authority to conduct compatibility plan-

ning for areas around public airports only "to the extent that these areas are
not already devoted to incompatible uses." This phrase is generally accepted

to mean that the commissions have no authority over existing development.
In formulation of compatibility plan policies, several facets of this limitation

are important to take into account.

Defining "Existing"

The first issue to be addressed regarding this topic is to define when dur-

ing the development process a property becomes "devoted to" a certain use

and thus constitutes "existing" development. The Aeronautics Act does not
define either term. It is therefore necessary to turn to other statutes together

with case law for guidance.
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A development does not need to be completed in order to be considered

devoted to the use. At a certain time during the development process,

approvals become irrevocable and a use must be considered existing inso-

far as the ability of local governments or airport land use commissions to

force changes to a project. In these circumstances, a project proponent is
considered to have vested rights to proceed with the development. Vested
means "the irrevocable right to complete construction notwithstanding an

intervening change in the law that would otherwise preclude it" G'NcCarthy
v. California Tahoe Regional Planning Agency, Cal.App3d 222, 230 (1982)1.

For the purposes of this discussion, local government approvals can be
divided into three categories:

• Actions which clearly give a developer vested rights;
• Actions which may provide vested rights depending upon the

circumstances; and

• Actions which do not provide vested rights.

Development Rights Established

According to the California Supreme Court, the right to develop becomes
vested when all discretionary approvals for a project have been obtained
and only ministerial approvals remain. More specifically, vested rights have
not been established unless the developer has:

• Obtained a valid building permit (as distinguished from merely a
foundation or other specific permit); and

• Performed substantial work; and

• Incurred substantial liabilities in good faith reliance upon the permit.

LAVCO Community Developets, Inc. v. South Coast Regional Commission, 17
Cal.3d 785, 791 (1976)1

To give further certainty to the development process, the state legislature
provided for vested rights to be established by means of two specific types
of local actions. One is a development agreement. State statutes allow a
county or city to enter into a binding agreement with a developer enabling

a project to proceed in accordance with policies, rules, and regulations
existing and any conditions established at the time of the agreement (Gov-

ernment Code, Section 65864 et seq.). "A development agreement shall
specify the duration of the agreement, the permitted uses of the property,
the density or intensity of use, the maximum height and size of proposed

buildings, and provisions for reservation or dedication of land for public
purposes" (Section 65865.2).

The second form of agreement between a developer and the local land use
jurisdiction, which establishes vested development rights, is a vesting ten-
tative map (Government Code, Section 66498.1 et seq.). Such agreements
"confer a vested right to proceed with development in substantial compli-

ance with the ordinances, policies, and standards in effect at the time the
vesting tentative map is approved or conditionally approved" (Section
66498.1(b)). A related California Supreme Court decision noted that:
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"Tentative map approval is the final discretionary approval issued by a local

government under the Map Act; final map approval is merely ministerial if
the application for such approval is in substantial compliance with the ten-

tative map and its conditions" [City of West Hollywood v. Beverly Towers,

Inc., 52 Cal.3d 11911.

Development Rights Uncertain

The principal local action falling into a middle ground of potentially estab-

lishing vested development rights is issuance of government permit other

than a building permit-a conditional use permit being the primary exam-

ple. Court decisions have concluded that such permits effectively provide

vested rights only when they function much like a building permit. To qual-

ify, the permit must afford "substantially the same specificity and definition

to a project as a building permit" [AVCO, 793-7941.

Development Rights Not Established

A wide variety of governmental permits and other actions have been deter-
mined by state appellate courts as being insufficient to form the basis of a

vested right to proceed with a development. Some of the court decisions

were based upon narrowly defined sets of circumstances. Nevertheless, while

some caution should he exercised in applying this list more broadly, the fol-

lowing types of actions generally do not by themselves establish vested rights:

• Issuance of a tentative tract map (fees and other requirements can be
imposed as conditions for subsequent issuance of a building permit);

• Recording of a final tract map;
• Issuance of a demolition permit and a foundation permit;

• Filing of an application for a building permit;

. Establishment of an assessment district;
• Extension and/or installation of infrastructure (e.g., roads and

utilities); and
• Issuance of a business license.

Implications for ALUCs

The preceding discussion has several important implications for airport land

use commissions.

Define "Existing Land Use"

ALUC policies should declare as clearly as possible the types of local gov-

ernment approvals which, in the ALUC's determination, establish a land use

development as effectively existing even if actual construction has not taken

place. Such development is not subject to ALUC review and also would not

be considered for the purposes of the commission's review of county and

city general plans. Developments for which vested rights, as described

above, have been obtained must he considered to be existing land uses.

Developments which have not become vested may nevertheless be treated

as existing land uses, but there is no requirement that the ALUC do so. For

DEPT. OF TRANSPORTATION
G U I D A N C E
Because ALUCs have some

leeway in how they interpret what
constitutes existing land use, it is
important that a definition be in-
duded in the compatibility plan.
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A current high-altitude, aerial photo-
graph of the airport environs is an
excellent tool for this purpose. It
shows the extent of development on
a broad scale without providing
largely unnecessary detail regarding
the development status of individual
small parcels.

Reasonable limitations can neverthe-
less be set on the height of the struc-
ture. Also, where the size of the lot
allows, location of the building on
the least impacted portion can be
encouraged.

example, most ALUCs regard issuance of a valid building permit as giving

a development the status of an existing land use even if construction has

not yet begun. More broadly, ALUCs typically consider a vacant property as

devoted to a particular use once all discretionary local government approvals

have been issued and only ministerial approvals remain.

Also important to recognize, however, is that receipt of one of these

approvals does not eliminate the obligations of a project proponent to com-
ply with development regulations and conditions which other local and

state agencies have established. Thus, while an ALUC cannot force a change

in a land use once this approval status has been achieved, it can neverthe-

less require compliance with height restrictions, intensity limitations, noise
level reduction, and other criteria set forth in its policies and implemented
by local agencies.

Mapping of Existing Land Uses

Some ALUCs have taken the step of mapping the locations or parcels in the
airport influence area where it considers the uses to be existing at the time

of a compatibility plan's adoption. Alternatively, the ALUC can request an

existing land use map to be submitted by affected local governments as part
of the general plan consistency process.

Existing Residential Parcels

As a practical matter, an ALUC cannot prevent construction of a dwelling on
an existing residential parcel, even one located within a runway protection

zone. Construction of a secondary dwelling on such parcels also typically
cannot be prohibited where allowed by local zoning. (ALUCs should, how-

ever, take the potential for secondary dwelling units into account when

assessing proposals for new residential development.) These points are
worth stating in the compatibility plan policies.

General Plan Consistency

As discussed in Chapter 4, the locations of existing development needs to be
taken into account when a general plan or specific plan is reviewed for con-
sistency with an ALUC's compatibility plan. If a local plan merely reflects
uses which already exist, the plan does not become inconsistent with the

compatibility plan even if the indicated uses are not compatible with airport
activities. While an ALUC may encourage the local jurisdiction to adopt more

appropriate land use designations and to invite redevelopment, finding that

a local plan is consistent with the ALUC plan cannot be made contingent

upon the plan showing a different future land use. ALUCs should also be

sensitive to the complications for existing property owners that can occur

when the land use designations are changed and existing land uses become

nonconforming. If it is unlikely that the existing incompatible uses will be

changed, modifying the geneml plan designations is probably unwise.
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OTHER COMPATIBILITY POLICY CONSIDERATIONS

While policies establishing criteria for development densities and intensities,

height limits, and so forth are the core elements of a compatibility plan,

policies addressing a variety of other issues also should be considered.

Clear delineation of ALUC policies on these matters helps to minimize sub-

sequent disputes regarding specific development proposals.

Policies for Special Situations

The following are situations which warrant special attention in determining

the compatibility or incompatibility of a land use development.

Expansion, Conversion, or Redevelopment of Existing Uses

The limitation on ALUC authority over existing land uses applies only to the

extent that the use remains constant. Merely because a land use exists on a
property does not entitle the owner to expand the use, convert it to a dif-

ferent use, or otherwise redevelop the property if new or increased com-

patibility conflicts would result. To the extent that such land use changes
require discretionary approval on the part of the county or city, they fall

within the authority of the ALUC to review. Moreover, under these circum-

stances, it is not necessary for a proposal to involve a general plan amend-
ment or zoning change for it to come within the ALUC's purview.

Infill Development

Another special situation which ALUCs should consider when formulating

compatibility policies is how to deal with inJell development. By definition,

infill areas are locations where development does not already exist. The

areas thus are subject to ALUC review authority. The chief issue with regard

to infill occurs when the existing uses are, and new development would be,

inconsistent with the ALUC's compatibility criteria. The question which

ALUCs need to address is whether it is realistic to attempt to prevent tech-

nically incompatible development of a small area surrounded by similar

existing development.

ALUCs clearly can determine nonconforming infill uses to be inconsistent

with their adopted compatibility plan. However, local governments are par-

ticularly likely to disagree with such determinations and potentially to over-
role them. From a broader community planning perspective, creating

incompatibility with airport activities may be judged as less of a concern
than causing incompatibility between adjacent land uses-for example, by

placing commercial or industrial uses in the midst of a residential area.

In these circumstances, a pragmatic approach may be for ALUCs to allow

infill in locations not highly critical to airport activities and require local

plans to designate compatible uses in the most important areas closest to

the runways. Criteria outlining the conditions which qualify a parcel for

infill development should be established. These criteria should address such

factors as.

ALUCs are not obligated to allow
infill development. Nevertheless,
infiA is a topic which should be dis-
cussed with local jurisdictions when
compatibility plan policies are being
drafted.
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As discussed in the next section,
easement dedication and acoustical
treatment of structures are particu-
larly important factors with regard to
infi0 and other conditionally compat-
ible development.

DEPT. OF TRANSPORTATION

S
G U I D A N C E
Requirements for avigation

easement dedication and acoustical
treatment of structures often go
hand in hand. If special acoustical
treatment is warranted, an avigation
easement should also be dedicated.
Similarly, if noise impacts are a pri-
mary reason for requiring avigation
easement dedication, then an
acoustical analysis to determine the
need for special construction meas-
ures should be required.

• The portions of the airport influence area within which infill is to be

permitted (infill within the runway protection zone might be prohibited,
for example);

• The maximum size of a parcel or parcels on which infill is to
he allowed;

• The extent to which the site must be bounded by similar uses (and
not extend the perimeter of incompatible uses);

• The density and/or intensity of development allowed relative to that
of the surrounding uses and the otherwise applicable compatibility

criteria; and
• Other applicable development conditions (such as easement dedication

requirements or special structural noise level attenuation criteria)
which must be met.

Based upon these criteria, local plans should specifically define areas where

infill is acceptable. To avoid incremental extension of incompatible uses

resulting from infill of some parcels allowing additional parcels subse-

quently to qualify as infill, the determination of infill locations should be

done just once. This determination should be made either during the com-
patibility plan review and adoption process or in conjunction with subsequent

amendment of general plans for consistency with the compatibility plan.

Reconstruction

Reconstruction of existing nonconforming land uses destroyed by fire or

other calamity can be treated in a manner similar to infill development. That
is, areas where it is acceptable should be defined and appropriate condi-

tions should be set. The conditions-such as limitations on the extent of

destruction which can be rebuilt or time within which reconstruction must

occur-could be based upon those followed by local jurisdictions in dieir

own plans and zoning. Policies also should indicate whether a reconstruct-
ed building must be limited to the same size and usage intensity as the orig-
inal or can be slightly greater. Lastly, different policies on reconstruction
may be appropriate for residential versus nonresidential land uses.

Conditional Compatibility

Under certain circunstances-such as with infill development as discussed

above-ALUCs may be faced with a need to consider finding otherwise

incompatible development to be acceptable. If a commission should decide

to approve a proposal of this type, conditions should be attached to the

approval which will, as much as is reasonably possible, mitigate the incom-

patibility. Two important requirements which ALUCs can set as conditions

for development approval in these circumstances are avigation easement
dedication and acoustical treatment of stmcmres.

Avigation Easement Dedication

As with any type of easement on real property, avigation easements convey
certain enumerated property rights from the property owner to the holder
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of the easement. in this case, the easement holder is usually the airport

owner. Easements continue in place as the underlying property is bought

and sold (they "run with the land"). Moreover, their existence is document-

ed during the title search conducted at the time of a property transfer. As

commonly applied in the aviation industry, avigation easements convey the

set of property rights listed in the adjacent sidebar. Easements which estab-

lish only the first two of these rights, but do not restrict the height of objects,

are often referred to as overflight easements.

Historically, many airports have acquired avigation easements-often by

purchasing them-on property where noise impacts are substantial or

where limitations on the height of structures and trees is essential to pro-
tection of runway approaches. Airports also have obtained easements as

a condition for airport-financed installation of noise insulation in struc-

tures. These continue to be highly appropriate functions for avigation

easements.

Many airport land use commissions have taken the concept a step further
by requiring property owners to dedicate an avigation or overflight ease-

ment as a condition for obtaining ALUC approval for proposed develop-

ment. In locations, where high noise levels and/or the need for significant

restrictions on the height of objects are present, avigation easement dedi-
cation requirements are generally warranted and desirable. However, ALUCs

should exercise caution in adopting policies which make dedication of an
avigation or overflight easement a condition for development approval in
less impacted portions of the airport influence area. In locations where
easements would serve primarily as a buyer awareness tool, other mecha-

nisms, as discussed below, are usually more suitable.

No precise standards are available by which ALUCs can decide where avi-

gation easement dedication is or is not appropriate. Nevertheless, useful

guidance can be found in both statutory and case law.

California Airport Noise Regulations (California Code of Regulations, Section

5000 et seq.), for example, explicitly support avigation easements as an
important land use compatibility tool, albeit under a narrowly defined set
of circumstances. Specifically, the regulations deem new development of

residential and certain other land uses within the 65 dB CNEL contour of a

noiseproblenr airport to be incompatible unless the airport obtains an avi-

gation easement for aircraft noise. Within this noise environment, an

increase in incompatible uses without attached avigation easements would

be contrary to two of the fundamental purposes of ALUCs, those being "to

promote the overall goals and objectives of the California airport noise stan-

dards. .and to prevent the creation of new noise and safety problems"

(Public Utilities Code, Section 21670(a)(1)).

Although the state regulations explicitly apply only to those few airports

deemed to have a noise problem under the regulatory definition of the

term, a similar approach is appropriate for ALUCs to adopt in their own

policies. That is, wherever ALUC policies indicate that residential land uses

Standard
Avigation Easement Provisions
A right-of-way for free and
unobstructed passage of aircraft
through the airspace over the
property at any altitude above an
imaginary surface specified in the
easement (usually set in accor-
dance with FAR Part 77 criteria).
A right to subject the property to
noise, vibration, fumes, dust, and
fuel particle emissions associated
with normal airport activity.
A right to prohibit the erection or
growth of any structure, tree, or
other object that would enter the
acquired airspace.
A right-of-entry onto the proper-
ry, with appropriate advance
notice, for the purpose of remov-
ing, marking or lighting any
structure or other object that
enters the acquired airspace.
A right to prohibit electrical inter-
ference, glare, misleading lights,
visual impairments, and other
hazards to aircraft flight from
being created on the property.

A sample of a typical avigation ease-
ment is included in Appendix D.
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Requirements for aviga6on easement
dedication which go beyond these
conditions risk being deemed inverse
condemnation-a violation of the
U.S. Constitution's prohibition on
taking of private property for public
use without just compensation. See
the extended discussion on inverse
condemnation later in this chapter.

are normally incompatible-whether the standard is CNEL 65 dB or a lower

level-approval for such development should reasonably be conditioned

upon the developer's dedication of an avigation easement to the airport.

Another way to view the issue is to consider the circumstances under which

the flight of an aircraft over private property-together with the noise and

other impacts generated by that overflight-could be deemed a trespass on

the land. If a trespass would take place, then an avigation easement should
be obtained. Federal law on the limits of air navigation is not clearly delin-
eated, however. U.S. codes simply define navigable airspace as the airspace
above the minimum altitudes of flight prescribed by federal regulations,

including airspace needed to ensure safety in the takeoff and landing of air-
craft (Title 49, Section 40102). The best, although not very precise, summa-

ry of when an aircraft overflight would be a trespass is outlined in the
Restatement of Tom, a document heavily relied upon by lawyers and judges
as a synopsis of law Section 159(2) reads:

"Flight by aircraft in the airspace above land of another is trespass if,

but only if, (a) it enters into the immediate reaches of the airspace next

to the land, and (b) it interferes substantially with the other's use and
enjoyment of his land."

Applying these rules, a requirement for dedication of an avigation ease-

ments may be reasonable where any of the following conditions exist:
• Aircraft are expected to be relatively low to the ground (such as

where they are below traffic pattern altitude); or

• Zoning does not adequately restrict the heights of objects in the
airpon's environs; or

• Aircraft noise exceeds the level established as being of local significance.

Beyond these issues, two practical matters regarding avigation easement
dedication need to be recognized. First is the fundamental fact that avtga-
tion easements do not change the noise environment. They are legal instm-
ments which document that a property is subject to aircraft noise, as well
as other impacts. Consequently, ALUCs should not use avigation easement

dedication as a principal factor in determining whether a proposed land use
is compatible with airport activity. Unless no feasible alternatives exist,
noise-sensitive land uses should be prohibited in high-noise locations
regardless of whether an easement is dedicated.

A second practical consideration is one which arises in more limited cir-

cumstances concerning privately owned and military airports. For private

airports, the normal arrangement in which the airport owner is the holder

of the easement means that a government entity is requiring a transfer of
property rights from one private party to another. Even for privately owned
airports which are public-use facilities, the legitimacy of this outcome is

open to question. For military airports, the problem is more explicit: federal
law prohibits federal acceptance of dedicated avigation easements. In both

of these circumstances, an alternative which may be feasible is for the county

or city in which the airport is situated to be the easement holder.
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Acoustical Treatment of Structures

Another requirement which ALUCs should establish as a condition for

development in special circumstances is acoustical treatment of structures.

State law requires that "interior noise levels attributable to exterior sources

shall not exceed 45 dB in any habitable room" (California Building Code,

Section 1208A). The code applies this standard only to new hotels, motels,

dormitories, apartment houses, and dwellings other than single-family resi-

dential. However, many local jurisdictions-usually as a policy in the noise

element of their general plan-have extended the requirement to single-

family residences. ALUCs should do likewise.

The code indicates that an acoustical analysis is necessary anywhere the
annual CNEL exceeds 60 dB. However, given the normal noise level re-

duction provided by present-day construction standards, special measures

are usually not necessary unless the noise level exceeds 65 dB CNEL.

Buyer Awareness Measures

As indicated in the discussion of compatibility strategies at the beginning of
this chapter, some aspects of airport land use compatibility go beyond direct

restrictions on the manner in which airport area property is developed and

used. Particularly with respect to aircraft overflight annoyance concerns,

compatibility between airports and surrounding land uses also can be

improved through actions intended to enhance the public's knowledge and
understanding of airport impacts. These actions focus on informing prospec-

tive buyers of property within an airport vicinity about the airport's impact on

the property. Collectively, they are referred to as buyer awareness measures.

Although variations are sometimes created, measures designed specifically
for the purpose of promoting buyer awareness fit mostly into two categories:

• Recorded deed notices; and
• Real estate disclosure statements.

A third device which serves a buyer awareness function is the avigation ease-
ment. Although not appropriate strictly as a form of buyer awareness measure,
avigation easements are, as discussed above, valuable tools for airport land use
compatibility planning in highly impacted portions of the airport environs.

Recorded Deed Notices

A deed notice is an official statement which is recorded in county records as
part of a tentative or final subdivision map prepared at the time a parcel is
subdivided. As a form of buyer awareness measure, recorded deed notices

have broad applicability within an airport influence area. They can be used

to disclose that the property is subject to routine overflights and associated

noise and other impacts by aircraft operating at a nearby airport. Because

this information becomes part of the deed to each property in the subdivi

sion, it should show tip in a title report prepared when one of the parcels is

being sold.

See Chapter 7 for a more detailed
discussion of this topic.

DEPT. OF TRANSPORTATION
^G U I D A N C E

Any time an ALUC requires
special acoustical treatment of a
structure as a condition for develop-
ment approval, dedication of an
avigation easement should also be
required.

DEPT. OF TRANSPORTATION
^G U I D A N C E

ALUCs are encouraged to
adopt policies regarding the use of
recorded deed notices and real
estate disclosure statements where
appropriate within the influence
area of each airport in the commis-
sions' jurisdiction.

An example of a deed notice is
included in Appendix D.

DEPT. OF TRANSPORTATIONA&6 DEPT.
U I D A N C E

ALUCs should require
recording of deed notices describing
airport impacts as a condition for
development approval anywhere in
the airport influence area where avi-
gation easements are not obtained.
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A potential shortcoming of deed
notices as a buyer awareness meas-
ure is that some county recorders
reportedly will not record them
because they do not affect title to
the land. In such cases, the informa-
tion would be given to the initial
purchaser of a new development,
but may not be passed along to sub-
sequent buyers Iby comparison, avi-
gation easements can always be
recorded). According to the state
Department of Real Estate, this
problem can be overcome if the
county board of supervisor adopts
an ordinance indicating that such
notices should be recorded.

As discussed in Chapter 5, airport
proprietors also can carry out a real
estate disclosure program on their
own.

In one sense, deed notices are similar to avigation easements in that they

become part of the tide to a property and thus are a permanent form of buyer

awareness. The distinguishing difference between deed notices and aviga-

tion easements is that deed notices only serve as a disclosure of potential

overflights (and the fact that the property is located within an airport influ-

ence area), whereas avigation easements convey an identified set of property

rights. In locations where height limitations or other land use restrictions are

unnecessary, deed notices have the advantage of being less cumbersome to

define and establish. Also, they give less appearance of having a negative

effect on the value of the property. An ideal application of deed notices is

as a condition of approval for development of residential land uses in air-
port-vicinity locations where neither noise nor safety are major concerns,

but frequent aircraft overflights might be annoying to some people.

Real Estate Disclosure Statements

Another important form of buyer awareness measures represented in ALUC

policies are real estate disclosure statements. California state real estate law
requires that sellers of real property disclose "any fact materially affecting the

value and desirability of the property" (California Civil Code, Section 1102.1(a)).

While this general requirement leaves to the property seller the decision as

to whether airport related information constitutes a fact warranting disclo-
sure, other sections of state disclosure law specifically mention airports.

Section 1102.17 of the Civil Code says that: "The seller of residential real
property subject to this article who has actual knowledge that the property

is affected by or zoned to allow industrial use described in Section 731a of

the Code of Civil Procedure shall give written notice of that knowledge as
soon as practicable before transfer of title."

Section 731a of the Code of Civil Procedure then specifies: "Whenever any

city, city and county, or county shall have established zones or districts
under authority of law wherein certain manufacturing or commercial or
airport uses are expressly permitted, except in an action to abate a public

nuisance brought in the name of the people of the State of California, no

person or persons, firm or corporation shall be enjoined or restrained by
the injunctive process from reasonable and necessary operation in any such
industrial or commercial zone or airport of any use expressly permitted
therein, nor shall such use be deemed a nuisance without evidence of the

employment of unnecessary and injurious methods of operation...."
[emphasis added)

The interpretation of the Department of Transportation Legal Division is that

these sections of the law establish a requirement for disclosure of informa-

tion regarding the effects of airports on nearby property provided that the

seller has "actual knowledge" of such effects. ALUCs have particular expert-

ise in defining where airports have effects on surrounding lands. ALUCs

thus can give authority to this disclosure requirement by establishing a pol-

icy indicating the geographic boundaries of the lands deemed to be affect-

ed by airport activity. In most cases, this boundary will coincide with com-
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mission's planning boundary for an airport (the airport area of influence).

Furthermore, ALUCs should disseminate information regarding their disclo-

sure policy and its significance by formally mailing copies to local real estate

brokers and tide companies. Having received this informauon, the brokers

would be obligated to tell sellers that the facts should he disclosed to pro-

spective buyers.

The sole purpose for ALUC adoption of a policy such as this is to help to

ensure that information regarding airport impacts will be disclosed as a nor-

mal part of real estate transactions. ALUCs have no authority to mandate dis-

closure of airport-related information, let alone to monitor whether such

disclosures occur. To this extent, any ALUC policies regarding disclosure are

merely advisory. This status applies not only to individual sellers of real

property, but to local land use jurisdictions. ALUCs can encourage counties

and cities to adopt similar policies, but cannot require them to do so. These

jurisdictions do not need to include an airport-related real estate disclosure

policy in their general plans for those plans to be considered consistent with

an ALUC compatibility plan which contains a disclosure policy

Although achievement of buyer awareness objectives are less certain with

real estate disclosure policies than with avigation easement dedication or

recorded deed notices, an advantage of disclosure is that it is more all-

encompassing. Real estate disclosure policies are the only form of buyer
awareness measure available to ALUCs which apply to previously existing

land uses as well as to new development.

LIMITS ON LAND USE RESTRICTIONS

While having an airport environs be totally devoid of development may be

ideal from a land use compatibility perspective, it seldom is a realistic

objective. For one, existing development already makes such sterility impos-

sible to achieve at most airports. Moreover, even in sparsely populated areas,

tradeoffs generally must be made between an ideal degree of land use

compatibility and the community needs for land use development. This sec-
tion explores some of the legal and practical limitations on the re-

strictiveness of land use compatibility measures.

Inverse Condemnation

A concern sometimes raised (especially by landowners) with regard to es-
tablishment of airport land use restrictions is that the restrictions might con-

stitute inverse condemnation-a taking of private property without just com-

pensation. This is not a new concern. The criteria for compensable takings

have long been debated in legal literature. Also, many court cases, including

sonic specifically dealing with airports, have delineated when a taking has or

has not occurred. Even as far back as 1952, the report of the President's

Airport Commission, 7beAirjwrrartd I1sNeighbors (the Doolittle Commission

report, discussed more fully in Chapter 8), devoted several pages to the topic.

DEPT. OF TRANSPORTATION
AWG U 1 D A N C E

ALUCS are encouraged to
adopt policies defining the area
within which information regarding
airport noise impacts should be
disclosed as part of real estate
transactions.

The material presented in this sec-
tion is written from a professional
planning perspective. It is not a legal
opinion.
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Inverse condemnation is a highly complex subject. It is not possible for this

Handbook to delve into it at length-entire books can and have been writ-

ten on the topic. Rather, this section is merely a brief summary of the issue

as it applies to airport land use compatibility planning. The emphasis is on
the implications for ALUCs.

State law does not give ALUCs direct authority over land use. Imptemen,

tation of an ALUC's policies is accomplished by the county and affected

cities through the process of making their general plans, specific plans, and
applicable ordinances consistent with the ALUC's compatibility plan: There-

fore, a legitimate question is whether it is possible for an ALUC policy to

result in a taking through inverse condemnation. Without doubt, a property

owner who feels aggrieved might sue the ALUC along with other local enti-
ties. What the outcome of any such lawsuit might be is uncertain. One view

is that, because an ALUC has no assets or taxing powers of its own, either the

airport owner or the local agency which implements the compatibility poli

cies is more likely than the ALUC to bear the brunt of any such lawsuit.

Regardless of whether this assessment is valid, the question of which local
agency could more readily be successfully sued is not directly of interest. The

issue here concerns the limitations which the potential for inverse condem-

nation presents in implementation of airport land use compatibility measures.
T1Terefore, more to the point is the issue of what forms and degrees of land

use restrictions for airport compatibility purposes are legally sound.

Legal Basis for Regulation

The legal basis for local government regulation of land use is well defined

by both statutory and case law. Generally, such regulations are founded

upon the basic power of the state to enact legislation protecting the public

health, safety, morals, and general welfare of its citizens. This authority is

typically passed along to municipalities by state enabling legislation. The

principal form of land use regulation in most municipalities is zoning. The
constitutionality of zoning was upheld in a landmark case decided by the
U.S. Supreme Court in 1926 [village ofEuclid v AmblerRealty Company].

In California, the ability of local governments to regulate land use is an ex-

ercise of the police power granted by Article XI of the California Constitution.

The authority for airport land use commissions to establish land use regula-

tions is provided by Section 21675(a) of the Public Utilities Code. This section

states that "in formulating a land use plan, the commission may develop height

restrictions on buildings, specify use of land, and determine building stan-

dards, including soundproofing..." (An earlier reference for ALUCs "to achieve

by zoning" the purposes of the statutes was deleted from the law in 1982.)

Limits to Land Use Regulation

The fundamental limitation on governments' power to take property is set

forth by the Fifth Amendment to the United States Constitution which states.

..nor shall private property he taken for public use, without just compen-
sation." The most direct application of this principle requires the govern-
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ment to pay fair value for property which it condemns for public use by

means of eminent domain proceedings. It is not necessary, how ever, for
government to dispossess the owner or physically occupy the property in

order to have effectively created a taking. A taking can also result through
overly restrictive land use regulations.

The legal interpretation of when a government regulation of land use becomes
a taking has continually been refined-and, occasionally, modified-as the
courts have heard new cases. Although the basic principles have been in
effect for some time, their application to a specific set of circumstances is
often not a simple task. Even the U.S. Supreme Court has admitted that it
has never been able to develop a"'set formula' to determine when 'justice
and fairness' require that economic injuries caused by public action be
compensated by the government...' [Penn Central Transportation Co. u.

New York City, 438 U.S. 104, 124 (1978)].

A succinct statement of the basic principles is found in the U.S. Supreme

Court's opinion in Agins v. City of Tiburon [447 U.S. 255 (1980)1. In that case,

the court declared that for a land use regulation to avoid constituting a tak-

ing, it must pass two tests:
• It must "substantially advance legitimate state interests" and
• It must not deny the property owner of "all economically viable use

of his land."

The following two sections elaborate upon these criteria.

Defining Legitimate Government Purposes

The terms "substantially advance" and "legitimate state interests" as used in
the first of these two tests have never been precisely defined by the courts.

Over the years, though, many court cases have shed light on the nuances

of their meaning. Mostly this has occurred through various rulings regard-

ing the legitimacy of specific regulations which have been challenged.

it is generally easier for courts to find a legitimate public purpose when a

land use regulation "prevents a harm" rather than "confers a benefit." One
case noted that the purpose of a regulation must be taken into account: "the

nature of the State's interest in the regulation, is a critical factor in deter-

mining whether a taking has occurred..." [Pennsylvania Coal Co. v. Mahon,

260 U.S. 393 (1922)]. An important, more recent, case on this subject GVollan

v. California Coastal Commission, 483 U.S. 825 (1987)1 placed focus on the

concept that there must he a nexus or connection between the public policy

being invoked by the regulatory agency and the conditions or restrictions

placed on that development to implement the policy. Such restrictions must

clearly and directly serve to mitigate the burden. In later case [Dolan v. City

of Tigard, 512 U.S. 374 (1994)], the court went on to require that such con-

ditions be "roughly proportional" to the burden on the community created

by the proposed private development.

Regulation of land around airports to assure compatibility with the airport is

widely held to be a legitimate public purpose. The purpose of all land use
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The issue of legal soundness not-
withstanding, the most appropriate
application of avigation easement
dedication is with respect to properly
where noise impacts and height lim-
itations are significant factors. This
topic is discussed in an earlier sec-
tion of this chapter.

regulations, after all, is the reduction of incompatibilities among different

types of land uses. The state enabling legislation for airport land use com-

missions clearly defines the purpose of the statute as being "to protect pub-

lic health, safety, and welfare by ensuring the orderly expansion of airports

and the adoption of land use measures that minimize the public's exposure

to excessive noise and safety hazards within areas around public airports..."

There is, however, a body of legal opinion which suggests that, at some
point, measures to protect airports from incompatible land uses become a

transfer of rights from one private party to other private parties. That is,

owners of land adjacent to an airport give up certain rights (for example,

the ability to build structures which would penetrate FAR Part 77 surfaces)
which are then given to the users of the airport. In this legal view, no legit-

imate public purpose is being served and the action is not a valid exercise
of the police power. Compensation would be necessary for any such taking

unless the property owner has waived this right by failing to take timely
action (in California, within five years of the event).

The nexus issue is another takings-related concern that has sometimes arisen

in the context of airport land use planning. In instances where proposed

land uses are marginally incompatible with airport activities, it is the policy

of many ALUCs to require the land owner to dedicate an avigation ease-
tnent to the airport as a condition for finding the proposed development
consistent with the commission's compatibility plan. The issue raised is
whether there is sufficient nexus between the negative effect of the devel-
opment on the community (specifically, the community's airport) and the

condition imposed on the development. To establish this connection, the

development must be shown to have the potential for causing harm to the

community and the imposed condition must mitigate that harm.

For example, because the developer is asking the land use regulator to per-

mit a basically incompatible land use to be put in place, a good rase can

be made for the required avigation easement dedication in situations involv-
ing rezoning of land from an agricultural or other airport-compatible use to

an incompatible use such as a residential subdivision. Such a change would

have the negative effect on the community of creating a new constraint on
the use of the airport-a public facility-and thus would likely constitute a
sufficient nexus to warrant imposing the avigation easement as a develop-

ment condition. On the other hand, the appropriateness of adding an avi-

gation easement dedication condition to land already zoned residential

might be difficult to demonstrate unless the ALUC had previously esrab

lished this requirement as a condition for finding the general plan consis-
tent with the commission's plan.

Determining Reasonable Use of Land

By their very nature, government regulations have direct or indirect effects
on property values. In examining whether a taking has occurred in a par-

ticular instance, the courts sometimes consider the extent of the resulting

change in value of the propetty. However, when following this approach,
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the courts look to the value remaining in the property, not the value that

might have resulted had the land been permitted a higher use. Local land

use regulations that have resulted in more than a 90% reduction in the value

of an individual's land have been upheld as not a taking because sufficient

:'economically viable" use of the land still remained. Generally though, the
greater the range of remaining permitted uses, the easier it is for govern-

ment to avoid a successful inverse condemnation suit.

Local governments are largely free to change land use designations and
zoning at their discretion. Landowners are not entitled to reimbursement for

hypothetical losses due to changes in zoning, nor do they have any right to

anticipate a change in zoning. Zoning decisions are generally held to be leg-

islative acts and courts will not substitute their judgment for those of elect-

ed officials. However, as described earlier in this chapter with respect to

defining existing land uses, a point is reached in the development process

when the developer has secured vested rights to proceed with the project.

In applying these principles to the work of airport land use commissions, a
couple of points are noteworthy. One point, previously mentioned in

Chapter 1, is that ALUCs can (to paraphrase the Supreme Court in Penn-

Central) only go so far in restricting land uses for airport compatibility pur-

poses. In locations close to the ends of runways, extreme noise levels, high

accident potential, and significant limitations on the height of objects may

restrict the choice of land uses to a few types of open space or agricultural
functions. None of these land uses may be economically viable in urban

areas. In these instances, acquisition of the property may be the only appro

priate choice. This is an action which only the airport owner can take-

ALUCs do not have this authority to acquire land or to require that the air-

port do so.

The vested rights issue is pertinent to ALUCs in that it helps to define when

a proposed land use becomes existing and thus no longer subject to the

commission's review. It is important, therefore, that ALUCs have the oppor-

tunity to review land use proposals at an early stage-preferably as a gen-

eral plan or specific plan action-before they become vested. In some
situations, financial commitments or other factors can result in vesting

occurring quite early in the development process.

Remedies for Excessive Land Use Regulation

As long interpreted by California courts, the principal remedy in situations

where an excessive land use regulation was found to constitute a taking had
been for the court to invalidate the regulation. However, a 1987 U.S.

Supreme Court decision [First English Evangelical Lutheran Church of

Glendale v. County of Los Angeles, 482 U.S. 304, 107 S. Ct. 2378 (1987)1

overturned the California rule. In this case, the Court held that the U.S. Con-

stitution also requires that the landowner be compensated for a "temporary

taking" which occurred while the regulation was in effect. A simple invali-

dation of the regulation would not be a sufficient remedy for the resulting

damages incurred by the landowner.
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A separate issue-one that is beyond the scope of the discussion here-is

how the amount of monetary damages is to be calculated. The current status

might nevertheless be summarized by saying that, much like with the over-

all issue of determining when a regulatory taking has occurred, the courts

have adhered to a case-by-case approach when reviewing the factors

affecting the calculation of appropriate damages. Future court decisions will

undoubtedly continue to refine how various factors are to be included in
the equation.

Practical Considerations

The sole responsibility of ALUCs is to prevent incompatible land use devel-

opment and thereby both protect the public from noise and risks and pre

serve the utility of airports. In carrying out this responsibility, ALUCs should

be guided by objective analyses of airport land use compatibility concerns.

This focus notwithstanding, ALUCs also need to be practical in their actions.

Although ALUCs should not be driven by political, economic, or other non-

compatibility-related factors, they should at least be cognizant of them.

They should be aware of the effects that their plans and compatibility deter-

tninations will have on local land use jurisdictions and the possible reactions

which these jurisdictions may have to these matters. When making land use

decisions, counties and cities have other issues to contend with besides air-

port compatibility. Although overruling an ALUC decision requires special
steps, local jurisdictions sometimes will make this effort if they feel it is in

their community's best interest to do so. Many overrulings do not meet the

requirements of the law. Others, however, may be legitimate, particularly if

ALUCs have not established a solid foundation for their decisions.

The bottom line is that the most desirable outcome of the airport land use

compatibility planning process is for counties and cities to support and take

the necessary measures to implement the compatibility policies adopted by
ALUCs. If ALUCs can maintain the integrity of the compatibility planning
objectives set forth in the Aeronautics Act while still accommodating the

needs of local jurisdictions, then they should give careful consideration to
any such alternatives.

COMPATIBILITY PLANNING FOR SPECIFIC AIRPORT TYPES

The State Aeronautics Act requires-or, in the case of military airfields,

allows-compatibility plans for various types of airports. While each air-

port presents a distinct combination of characteristics, both operationally

and in terms of surrounding land uses, even broader differences are

apparent among the various airport categories. The relative extensiveness

of noise versus safety concerns varies between a typical air carrier airport

and a typical general aviation facility, for example. The availability of data

from which to develop a compatibility plan also tends to differ from one

airport type to another. The discussion in this section focuses on the dis-
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tinctive compatibility planning concerns and approaches common to each

category:

• Air carrier airports;
• General aviation airports;

• Converted military airports;

• Military airports; and

• Heliports.

Air Carrier Airports

Several factors distinguish compatibility planning for air carrier airports from

that for most other facilities. Some of these factors pertain to the substance

of the compatibility policies; others involve the resources available for

preparation of a compatibility plan.

From a land use compatibility standpoint, noise is usually the dominant

concern. The 65-dB CNEL contour for a major air carrier airport can extend

far beyond the runway ends. Lower-noise-level impacts can encompass sev-

eral square miles of the airpon environs.

As a practical matter, though, the ability of airport land use commissions to

address compatibility matters around air carrier airports is often limited.

Most air carrier airports in California are situated in existing, highly urban-
ized communities. Except for infill or redevelopment, there are few oppor-

tunities for new development and thus few proposed land use actions for
the ALUCs to review. Where new development is allowed, noise insulation

programs and the requirement for avigation easements are a major compo-

nent of land use compatibility policies both for the airport land use com-

mission and the airport itself.

The second distinct factor about compatibility planning for air carrier airports

is that data and other resources needed for plan preparation are typically

more readily available than for other airports. To start with, these facilities

typically have full-time staff specifically assigned to dealing with noise, land

use compatibility, and other issues affecting the surrounding communities.
Recent calculations of current noise contours and up-to-date projections of

future activity levels and noise impacts are commonly available. Moreover,
noise monitoring and radar flight track data may be available to increase the

precision of both current and projected noise contours. For planning pur-
poses, however, the predictions for the noise environment in the distant
future (20+ years) are more important than the measurements of noise in

the past.

General Aviation Airports

The characteristics of general aviation airports and their environs vary

widely. They range from very busy "reliever" airports in metropolitan areas

to minimally used facilities in rural locations. The extent of compatibility

issues and the availability of data from which to create a compatibility plan

also run the full gamut.
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See Chapters 6 and 7 for discussion
of noise data sources and com-
patibility criteria. Chapters 8 and 9
contain valuable data with which to
address safety-related issues.

Typical Base Conversion Process
1. Department of Defense begins

preparation of a Final Disposal
Plan.

2. Local Reuse Authority (LRA) cre-
ated with responsibility for plan-
ning reuse of all surplus base
property. The LRA may or may
not become the airport sponsor
(owner or operator).

3. LRA applies for funds from
Department of Defense/Office of
Economic Adjustment to prepare
a base reuse plan.

4. Application is made by LRA for
Airport Improvement Grant (AIP)
funds to prepare an airport mas-
ter plan for the new civilian air-
port. (This is not a required step,
but is a useful one. As an initial
step, grant funds sometimes are
sought to prepare a feasibility plan
to determine if a civilian airport
is needed and would be finan-
cial)y viable. If a formal master
plan is not prepared, the general

For an average general aviation airport, noise, safety, airspace protection, and

overflight compatibility concerns are all important issues to be addressed in

compatibility plans. Moreover, because many general aviation airports are

located on the fringes of urban areas, both the threat of new incompatible

development and the opportunity for ALUCs to help preserve a compatible
airport land use relationship are great.

Available activity level, noise impact, and other data needed for compati-

bility planning is not normally as extensive as for air carrier airports. Essen-

tial information often must be gathered from a variety of sources. ranging

from airport master plans to interviews with airport staff and others familiar

with operation of the airport. Obtaining data on the locations of principal
flight routes can be particularly difficult, yet of key importance at moderately

busy facilities. Again, planning for the distant future is highly important.

Converted Military Airports

A series of federal Base Realignment and Closure (BRAC) Acts since the 1980s

has led to closure of numerous military bases across the country. In California,

many of the closed bases have included airfields which have subsequently
been or yet could he converted to civilian use. Most of these airports are major
facilities with long runways capable of accommodating almost any type of

aircraft. Because of the wide range of future operational scenarios possible

for converted military airports and their lack of history as civilian facilities,
preparation of compatibility plans for them can be particularly challenging.

In this regard, there are two key issues which ALUCs need to address.

riming of ALUC Involvement in Conversion Process

Conversion of a military base to civilian use entails a lengthy series of steps.
In practice, the process entails four distinct sub-processes:

• The military's property disposal process;
• The coLnrtwnity reuse planning process;
• The environmental review process; and
• The environmental clean-up process.

These processes are not sequential. Rather, there are many overlaps and

interconnections among them. The individual processes may be delayed,

halted, and then started again and they do not necessarily span the same
period of time.

After the decision to close a military base has been made, other federal
agencies have first option to obtain all or part of the property. Any prop-
erty deemed surplus to Federal needs is made available to local government

entities and certain community organizations in accordance with the com-

munity's reuse plan. Major steps in the reuse and environmental review
processes are summarized in the adjacent sidebar.

ALUCs can get involved in the conversion process at any time. The State

Aeronautics Act does not specifically mention military base conversions or

when ALUCs should become involved. The only statutory requirement for
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ALUC involvement stems from the commissions' responsibility to review

proposed airport construction plans prior to their adoption by the local

reuse authority or a successor entity chosen to operate the airport (as

required by the PUC Section 216615). Most often, this step does not occur

until relatively late in the conversion process, after many key decisions have

been made. Given these circumstances, it is usually wise for an ALUC to

become involved at the very beginning, albeit at a very modest level ini-

tially. A graduated approach is recommended.

Conversion of military bases typically involves allocation of land and facili-

ties among many competing uses. Early in the conversion process, ALUCs

should make sure that decision-makers are aware that enough land needs

to be retained to afford maximum compatibility with the eventual civilian

aviation use. Initially, it should be sufficient to note that, while the areas

beyond the runway ends are the most sensitive, all areas which will be rou-

tinely overflown have potential compatibility concerns. These compatibility

concerns will likely involve land both on the base and in its environs. The

next point at which an ALUC can be of service is during the development

and analysis of alternative uses. ALUCs should seek to ensure that every

alternative involving an aviation use includes appropriate compatibility

measures. Existing AL1JC policies can be used to formulate preliminary

compatibility zone boundaries for each alternative.

Once a preferred alternative is selected, the ALUC needs to be satisfied that

the environmental documents (under CEQA and NEPA) include con-

sideration of the full range of compatibility concerns. Limiting consideration

to noise contours associated with future civilian aviation uses is not suffi-

cient. Safety and overflight impacts must also be considered. This is also the

time to make certain that off-base land use designations support the civil-

ian airport use. There may be pressures to permit residential uses (as well

as schools, etc.) closer to the civilian airport than was permitted when used

by the military.

Assumptions Regarding Future Airport Configuration and Use

A base reuse plan and/or airport master plan together with their associated

environmental documents will typically contain most of the elements nec-

essary to prepare a compatibility plan:

• A physical plan for the airfield showing the location and dimensions of
runways and types of instrument approaches, both current and future;

• A description of the future roles of the airport including the mix of

aircraft types;
• Forecasts of aircraft activity; and

• Noise contours associated with the forecast level of activity.

Inherently, the base conversion process requires greater speculation about

future civilian aviation uses than would a master plan for an existing civil-

ian airport. First, there is typically no history of civilian aeronautical use or

only very specialized civilian use. Secondly, there is commonly an explicit

marketing or promotional aspect to conversion plans. The first factor in

description of the role and activity
levels contained in the reuse
plan will provide basic guidance
on future use of the new civilian
airport.)

5. LRA receives a grant and begins
preparation of a base reuse plan,
The plan will define, at least in
general terms, how all of the sur-
plus base property-including
both aviation and/or nonaviation
components-will be used.

6. If an airport master plan is funded,
preparation begins.

7. Community reuse plan (possibly
including an airport master plan)
is completed.

8. Environmental impact statement
(EIS) and environmental impact
report (EIR) are prepared under
the requirements of the National
Environmental Policy Act and
California Environmental Quality
Act, respectively. The community
reuse plan is typically the "pre-
ferred alternative" in these envi-
ronmental documents,

9. Department of Defense issues
Notice of Determination on EIS
and adopts Final Disposal Plan.

10. LRA adopts reuse plan, airport
master plan (if prepared), and
associated EIR.

A potential shortcoming of these
plans is that the forecasts may not
extend far enough into the future to
adequately serve the purposes of air-
port land use compatibility planning.
As discussed in Chapter 2, noise
impacts associated with an airport-
capacity level of activity may warrant
evaluation.
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creases the uncertainty, while the second tends to inflate the magnitude and

scope of future activities.

Since land uses tend to endure for long periods of time, it is appropriate for
aviation forecasts to anticipate activity levels at the high end of the range of

plausible levels. Forecasts that are somewhat high will help preserve an
envelope within which future aviation activities can take place in harmony

with nearby land uses.

ALUCs are not empowered to determine what the future airfield configu-

ration, airport role, or activity levels will be. State statutes direct that a com-

patibility plan must be based upon an airport master plan. A base reuse plan

can be expected to contain dte elements of an airport master plan.

However, if an ALUC is presented with a reuse plan that is so visionary that

the anticipated civilian aviation use strains the bounds of credibility, it is

faced with a dilemma.

State law anticipates that ALUCs will devise compatibility plans to support

the future aviation uses selected by the airports' owners. If an airport's
owner has selected a future airfield configuration, role, or activity level

that an ALUC considers unrealistic or inappropriate, the ALUC has few

options. The most that ALUCs can do is negotiate with the airport owner
in an effort to have the airport plan modified to be more realistic or

appropriate. Ultimately, state law forces ALUCs to accept plans adopted

by airport owners, even if the ALUC considers the plans unrealistically

grandiose or too modest.

Military Airports

Adoption of compatibility plans for military airports is optional under the

State Aeronautics Act (PUC Section 21675(b)). Nevenheless, many ALUCs

have included these facilities in their plans. Several factors make compati-

bility planning for military facilities distinct from that for civilian airports.

Most of the remaining military airports in California are part of large bases

covering extensive land areas. Even the bases located near urban areas tend
to have substantial amounts of open land near the runways. These buffer
areas are valuable in terms of land use compatibility, especially with regard

to safety. The noise impacts of military -airports, however, can still extend
for beyond the base boundaries due in large part to high noise levels gen-

erated by many military aircraft.

A particularly unique aspect of compatibility planning for military airports

is that aircraft activity forecasts of the sort done for civilian airports are not

very meaningful. Military airport activity levels depend almost exclusively

on the mission of the base and on national or international events involv-

ing military participation. A typical planning approach thus is to postulate a

"maximum mission" for the base. ALUCs wislting to anticipate the potential

for yet greater aircraft operations impacts sometimes base their planning on
a multiple of the maximum mission activity levels (a multiplier of 1.5 or 2,

for example).
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The best source of data from which ALUCs can develop a compatibility plan

for a military airport normally is the Air Installation Compatible Use Zone

(A[CUZ) study which the Department of Defense requires for each base.

AICUZ studies contain analyses of noise, accident potential, and height

restrictions impacts of aircraft operations. For each of these impacts, a set

of land use compatibility criteria are indicated. These criteria are merely

recommendations to local land use jurisdictions-other than through acqui-

sition of property, the military has no powers to enforce them. AICUZ com-

patibility criteria tend to be minimal in terms of the degree of protection

from incompatible land uses which they afford. ALUCs and local jurisdic-

tions can and should consider setting higher standards in their own respec-

tive compatibility planning. Ensuring a high degree of land use compatibil-

ity around military airports is particularly prudent given the economic

importance which major bases have to the surrounding communities and

the fact that land use compatibility is one of the factors considered in the

government's assessment of which bases to maintain in operation.

Heliports

Compatibility planning for heliports presents another uncommon set of cir-

cumstances for ALUCs. As discussed in Chapter 2, the first consideration is

to decide which heliports should have compatibility plans. At least in theory,

any heliport which must have a permit from the state should have a com-

patibility plan. The Aeronautics Act requires all public-use heliports not

located on an airport and all special-use heliports to obtain a Heliport

Permit. Notable among the heliports in the latter category are those at hos-

pitals. This ostensible requirement notwithstanding, very few ALUCs have

adopted compatibility plans for heliports.

Any compatibility plan prepared for a heliport needs to take into account
the unique operational characteristics of helicopters. Because of the steep

approach and departure profiles which helicopters normally fly, they are

effectively operating in an en route manner once beyond a short distance

from the heliport (FAR Part 77 airspace surfaces extend just 4,000 feet from
the landing pad). Within the immediate vicinity of a heliport, helicopter

noise impacts can be relatively intensive on a single-event scale. However,
except for the few heliports which experience a high volume of operations,

cumulative noise impact contours are very small. Also, the limited accident
data available for helicopters suggests that significant safety concerns are
generally confined to within a few hundred feet of the landing pad. Perhaps

most important with respect to safety is the necessity of keeping established

approach/departure corridors clear of obstructions.

Given this combination of factors, some restrictions on land use develop-

ment is appropriate within the immediate vicinity of public-use and special-

use heliports. However, except where warranted by high activity levels, more

extensive restrictions are normally unnecessary.
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CHAPTER 4

ALUC Review of Local Actions

OVERVIEW

Review of local agencies' land use plans and airport plans and certain other
land use projects and actions is one of the two specific duties of airport land

use commissions (preparation of compatibility plans being the other). The

process which should be followed in this review depends upon three factors:

• The type of local action involved;
• Whether the ALUC has adopted a compatibility plan; and

• What action the local agency has taken with regard to making its

general plan consistent with the ALUC's plan.

This chapter discusses the requirements for ALUC reviews of local actions,

the procedures to be followed, and the substance of the reviews. Figures

4A and 4B depict flow charts identifying the steps involved in the ALUC
review process for land use actions and airport plans, respectively.

ALUC REVIEW REQUIREMENTS

One of the fundamental responsibilities assigned to airport land use com-
missions by the Aeronautics Act is to review particular types of local actions

for compliance with the criteria and policies set forth in the commissions'

adopted compatibility plans.

The law specifies that local jurisdictions must refer certain actions to the
ALUC for review Land use actions included in this category are proposed

adoption or amendment of general plans, specific plans, zoning ordinances,

and building regulations affecting land within an airport influence area. Also

required to be submitted for ALUC review are several types of airport devel-

opment plans. Referral of other local actions-primarily individual devel-

opment projects-is required in some instances, but voluntarv in others.

The following discussion outlines the AMC review requirements and

options for each of these action types.

This chapter examines:
- The types of local actions subject

to ALUC review;
- The process to be used by ALUCs

in conducting compatibility reviews;
- The types of compatibility factors

to he examined in the reviews; and
- Judicial remedies available in the

event of a legal dispute over an
ALUC decision.

The question of how an ALUC should
go about reviewing each of these
types is examined later in this chapter.
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As noted in Chapter 5, ALUCs should
recognize that the 180-day schedule
can be difficult for local jurisdictions
to achieve, especially if extensive
modifications to their plans are
necessary. Although ALUCs do not
have the authority to change the
180-time limit, they can indicate that
they will not bring any action against
a local government for taking extra
time. As a practical matter, many
ALUCs consider the 180-day time
limit to begin as of when printed
copies of the compatibility plan or
amendment thereto are formally dis-
tributed to the affected jurisdictions.

Actions for which ALUC Review is Mandatory

General Plans and Specific Plans

Any proposal by a county or city to adopt a general plan or specific plan
must be referred to the ALUC for review if the boundaries of the plan en-

compass the influence area of a public-use airport. Amendments to such

plans also must be referred to the ALUC if the change affects locations with-
in an airport influence area. Referral to the ALUC must take place prior to

the local jurisdiction's action to adopt or amend the plan (Section 21676(b)).

The impetus for referral of a general plan or specific plan to the ALUC may

come from either of two situations:

• A proposal initiated by the local jurisdiction to adopt or amend an
affected plan; or

• The requirement for the local jurisdiction's plans to be reviewed for con-

sistency with an ALUC's newly adopted or amended compatibility plan.

The requirement for submittal of general plans and specific plans exists

regardless of whether the ALUC has adopted a compatibility plan for the air-

port. If a compatibility plan has not been adopted, then the airport "vicin-
ity" is defined to mean the study area for such plan or the land within two

miles of the airport boundary (Section 21675.1(b)). Once a compatibility

plan has been adopted, the airport influence area as defined therein deter-
mines the locations which comprise the airport vicinity.

Two special considerations apply to the situations where ALUC adoption

or amendment of a compatibility plan is the impetus for the local plan

review First is that, under these circumstances, ALUCs should take the ini-

tial step to identify where additions or changes to the local jurisdictions'
plans will be necessary. The need for taking this step is a primarily a mat-
ter of practicality.

• Local jurisdictions may be less inclined to oppose a compatibility
plan if they understand the implications that its adoption will have
on their plans and policies.

• Most ALUCs and their staffs have more expertise with which to point
out inconsistencies than do local agencies.

• Proposed amendments to general plans and specific plans are more

likely to be complete in terms of meeting the requirements of being

consistent with the compatibility plan (conflicts will be eliminated

and important procedural matters addressed).

• The amendment process can be accomplished more quickly.

The last of the above factors is significant because of the second special

consideration. State law requires not only that local jurisdictions either

amend their general plans and any affected specific plan to be consistent

with the ALUC's plan or take the steps necessarv to overrule the ALi)C, but
also that this action be taken within 180 days of when the ALUC adopted

or amended its plan (Government Code, Section 65302 3). Preliminary

ALUC review of the affected plans enable the 180-day time limit to more
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easily be met because part of the review process takes place before the

clock begins running. Note, though, that even when the ALUC conducts a

preliminary review, the specific county or city proposals for general plan

and specific plan modifications still must be submitted to the ALUC for for
mal review.

Ordinances and Regulations

ALUC review of county or city proposals to adopt or amend zoning, build-

ing, and other land use ordinances and regulations is required in instances

where those ordinances and regulations have implications for airport land

use noise or safety compatibility. Despite the potential importance of zon-

ing, building, and other land use ordinances and regulations to compatibil-

ity planning objectives, the review requirement is undoubtedly overlooked

more often than not.

The State Aeronautics Act explicitly requires ALUC review of these policy

instruments during the period prior to when the general plan or specific
plan has been made consistent with the commission's compatibility plan or

has been adopted by overruling the commission (Section 21676(b)). Sub-

sequent to when a county or city has taken action to amend its general plan

and specific plans, review of proposed new or revised zoning ordinances

and building regulations remains mandatory because of their direct linkage

to the general plan and specific plans. Components of zoning ordinances

and building regulations are normally essential to implementation of com-
patibility criteria and thus to the achievement of consistency between the

local plans and the ALUC's plan. In effect, these instruments become exten-
sions of the local plans and, with respect to ALUC review requirements,

must be treated in the same manner.

This review requirement especially applies when a proposed new or re-

vised zoning ordinance or building regulation would have general applica-

bility throughout the community or at least to lands within the airport influ-

ence area. ALUC reviews of parcel-specific changes to zoning or other reg-

ulations are also required when the parcels are within the airport influence
area. This is true even when a general plan amendment is not involved.

Again, the rationale for reviews being mandatory is that a determination that
a general plan is consistent with the compatibility plan almost always
depends upon the details, including parcel-specific details, found in imple-

menting zoning ordinances and building regulations.

Airport Plans

ALUC review of three categories of airport plans is mandatory in accordance

with state law. This review requirement is not affected by any previous

action by the local agency regarding its general plan or specific plan.

Airport Master Plans-Section 21676(c) mandates that "each public

agency owning any airport within the boundaries of an airport land use

commission plan shall, prior to modification of its airport master plan,

refer such proposed change to the airport land use commission." The

As discussed later in this chapter,
careful ALUC review of the relevant
ordinances and regulations in con-
junction with the assessment of
general plans and specific plans for
consistency with the compatibility
plan is essential.

Also sometimes subject to ALUC
review are proposals for nonaviation
development of airport property. See
the discussion in the following section.
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As used in this section of the law
and in the section (discussed below)
applying to airport expansion, con-
struction plans should be thought of
as construction proposals. These sec-
tions are not intended to require
that ALUCs review the actual engi-
neering construction drawings, only
the overall layout plan.

State permits are required only for
public-use or special-use facilities.
Agricultural and certain other essen-
tially restricted-use airports are
exempt. Also, in the context of the
aeronautics law, a heliport is consid-
ered to be a type of airport. Plans for
construction of new heliports,
including hospital heliports (a type
of special-use facility) are therefore
subject to ALUC review.

commission must then determine whether the proposed master plan

is consistent or inconsistent with the adopted compatibility plan for
that airport.

Construction Plans for New Airports-The requirement for review of con-

struction plans for new airports arises not out of the airport land use com-

mission portion of the State Aeronautics Act (Chapter 4, Article 35), but

from the regulation of airports portion of the law (Chapter 4, Article 3)

Section 21661.5 of this article states that no application for the construc-
tion of a new airport may be submitted to any local, regional, state, or
federal agency unless that plan has been both:

• Approved by the board of supervisors of the county, or the city
council of the city, in which the airport is to be located; and

• Submitted to and acted upon by the appropriate airport land use
commission.

> Airport Expansion Plans-Section 21664.5 of the Aeronautics Act applies
the above review requirements to any airport eapansiora project which
entails amendment of the Airport Permit issued by the California
Department of Transportation. Airporr expansion is defined to include:
• The construction of a new runway;

• The extension or realignment of an existing runway; and

• The acquisition of runway protection zones or any interest in land
for the purpose of the above.

Other Actions Potentially Subject to ALUC Review

Individual Land Use Development Projects

In the early years of ALUCs' existence, state law required that all local plans,

projects, and other actions affecting the vicinity of an airport be submitted

to the responsible commission for review. For airports located in growing
areas, this process proved to be burdensome. The law was therefore
amended to place emphasis on general plans and specific plans as the lev-

els of local planning at which compatibility between airports and their sur-

roundings should primarily be addressed. The current law greatly limits the
need for ALUC review of local actions once the ALUC has adopted a com-

patibility plan and local general plans and specific plans have been made
consistent with it.

Airport land use commissions can require the review of "all actions, regula-

tions, and permits" involving the vicinity of a public airport under only two
circumstances:

Prior to ALUC adoption of a compatibility plan for the airport all such

actions shall be submitted for review (Section 21675.1(b)); and
: When a local agency has neither revised its general plan or specific

plan to be consistent with the commission's compatibility plan nor
overruled the commission with regard to these plans the ALUC may

require the local agency to submit all such actions for review (Section
21676.5(a)).
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Beyond these two circumstances, the need for submittal of individual devel-

opment proposals (if they do not involve general plan, specific plan, or zon

ing changes) is subject to mutual agreement between the ALUC and the

affected jurisdiction (Section 21676.5(b)). Many ALUCs request that certain
major land use actions continue to be submitted for review. Such actions

might include very large developments where site design (the distribution

of dwellings, areas of intensive use, open lands, etc.) and other factors such

as building height have potential compatibility implications even when the

overall development is basically acceptable. A full list of these types of devel-

opment actions should be included in the compatibility plan, the local gen-

eral plan, or in some other policy document agreed upon by both entities.

Three very important points need to be emphasized with regard to the re-

view of individual land use development proposals whether by the ALUC

or the local jurisdiction.

ALUC Reviews Are Voluntary Only if General Plan Is Fully Consistent with
Compatibility Plan-If individual development projects are not to be sub-

mitted to the ALUC for review, then these projects must be reviewed by
the responsible county or city. The general plan or other supporting poli-

cies therefore must contain sufficient detail regarding compatibility crite-

ria and review procedures to assure compliance with policies which the

ALUC sets forth in its compatibility plan. If this is not done, then the gen-

eral plan is not fully consistent with the compatibility plan and submittal
of individual development projects for ALUC review would continue to

be mandatory.

> Local Agency Reviews Must Be Based on ALUC Criteria-The failure of a

local agency's general plan to restate or reference ALUC criteria and pro-

cedures-even if that plan has been found consistent with the ALUC
plan-does not relieve the agency of the obligation to require individual

development proposals to meet the ALUC standards. Any exceptions
require that the local agency take the special steps necessary to overrule the

ALUC. A local agency's silence on these matters can be taken to indicate its

acquiescence to the standards set by the compatibility plan. if a land use
development project were to be challenged under these circumstances, a

court could be expected to hold the project to the ALUC's standards.

Nonmandatory ALUC Project Reviews Are Advisory-Under the circum-

stances when a general plan has been made fully consistent with the

ALUC's compatibility plan, not only is submittal of most land use devel-
opment proposals for ALUC review voluntary, but, when submitted, the

reviews become advisory. Moreover, when-but only when-an ALUC

review is advisory, the local jurisdiction does not need to take the spe-

cial steps necessary to overrule the commission if it disagrees with the

outcome of a review. (While the advisory nature of ALUC reviews under

these circumstances is nor spelled not in the Aeronautics Act, it is clear

that, if this were not the case, then the local agency could simply cancel

the review agreement and proceed without any ALUC involvement.)

Even when a jurisdiction agrees to
continue to submit major land use
actions, ALUC review of a project is
normally not necessary if a related
general plan or zoning changes has
previously been reviewed. Exceptions
to this limitation on subsequent re-
views might apply if sufficient details
regarding the project were not avail-
able at the of the general plan or
zoning action was reviewed or if the
project changes significantly

See the discussion later in this chapter
concerning review of general plans.

ALUC reviews are not advisory when
the local jurisdiction elects to contin-
ue to submit all development proj-
ects to the commission rather than
to incorporate the necessary criteria
and review procedures into its own
plans and policies.
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Any person or entity other than a
responsible agency may submit com-
ments to a lead agency concerning
any environmental effects of a proj-
ect being considered by the lead
agency (CEQA Guidelines, Section
15044).

Ministerial Actions

A question which sometimes arises, primarily with regard to the review of indi-

vidual development projects, concerns the appropriateness of ALUC review of
projects for which local government approval is ministerial (administrative) as
opposed to discretionary. In essence, the question is why should an ALUC

review a project if the local agency has no power to deny its approval?

The important factor to remernber in these cases is that, even tbougb the
local agenc), may not be able to deny the project, it can set design conditions.
In terms of airport compatibility, such conditions might include site layout,
height limits, noise insulation, etc.

Public Utilities Code Section 21675.1(g) implicitly indicates that ministerial

permits are subject to ALUC review prior to the adoption of a compatibility

plan. This section allows ALUCs to exempt ministerial permits for single-
family dwellings from review except where 25 percent or more of the par-

cels in a subdivision are undeveloped. After adopting a compatibility plan,

a commission has the option of what types of ministerial actions, if any, it

wishes to review. Subsequent to local agency action to make its general
plan or specific plans fully consistent with the compatibility plan, ALUCs

only review ministerial permits if the local agency agrees to submit them.

Subsequent Review of Related Projects

When a local agency and the ALUC have agreed that selected land use actions
will continue to be reviewed, efforts should be made to avoid duplicative
reviews. For example, if a specific plan has been prepared primarily to pro-

vide guidance for a major land use development proposal and the plan con-

tains substantial detail regarding the development, subsequent review of the

proposal itself should not ordinarily be necessary. Similarly, if the ALUC

reviews a proposed zone change related to a particular development proj-
ect, then later review of the project itself can be avoided if site design and
other significant information is provided with the initial review.

CEQA Documents

When a California Environmental Quality Act (CEQA) document such as a
negative declaration, mitigated negative declaration, or an environmental
impact report has been prepared in conjunction with an action submitted for

ALUC review, a copy should be provided to the commission along with
other information on the project. ALUC staff can then excerpt portions which

might be relevant to a compatibility determination by the commission.

ALUCs are not responsible agencies for the purposes of CEQA and thus are

not legally required to respond to the CEQA document. ALUCs' sole legal

responsibility is to make a compatibility determination regarding the proj-
ect itself. However, ALUCs have the right, and authority, to provide cotn-
nTents to the lead agency Under state law, ALUCs have the required °spe-
cial expertise" concerning compatibility planning to provide comments on
projects in proximity to an airport.
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ALUCs should ask to be placed on the CEQA notification lists of all local

agencies within the ALUCs' planning jurisdiction to ensure that they are

notified of projects in the vicinity of airports. Public agencies should com-

pile listings of other agencies, particularly local agencies, which have juris-

diction by law and/or special expertise with respect to various projects and

project locations. Such listings should be a guide in determining which

agencies should be consulted with regard to a particular project.

CEQA documents circulated to ALUCs when a compatibility determination

is not required should be considered the same as other voluntary referrals.

They provide an opportunity for ALUCs to offer guidance to ensure the

highest level of compatibility. In these circumstances, ALUCs are free to
offer comments on the CEQA document, but have no authority to disap-

prove the project.

Nonaviation Development of Airport Property

State law does not specify whether ALUCs have authority to review projects

involving nonaviation development on airport property. While the statutes

give ALUCs the responsibility of reviewing airport master plans and certain

other airport development plans for consistency with the commission's

plan, ALUCs are also explicitly precluded from having authority over oper

ation of any airport. A suggested perspective on this issue-one asserted by

at least some ALUCs-is that they have the authority to review this type of
development proposal in that it does not involve the "operation" of the air-
port. For public relations purposes if nothing else, airports probably should

concede this point-it would be difficult to argue that certain nonaviation

development should be allowed to occur on airport property when the

same development in the same location would be judged incompatible if

the property was privately owned.

The need for ALUC review of these projects should be treated much the same

as with respect to individual development projects in the airport environs. That
is, just as the focus for most off-airport development review is on general plans

and specific plans, reviews of on-airport projects should primarily take place
at the time the airport master plan is reviewed. Only when important details

regarding a proposed development have changes or were not available at
the time of the initial review would subsequent review be necessary.

PROCEDURAL CONSIDERATIONS

Information Required for Project Reviews

Most county and city planning departments have a form and/or a defined

list of information which a project applicant must submit when requesting

zoning variances or other types of local development approvals. ALUCs
should have a similar form or list of information to be included when a proj

ect is submitted for commission review.

DEPT. OF TRANSPORTATION
G U I D A N C E
ALUCs are encouraged to

comment on projects that might
effect compatibility with airports
even when projects are not required
to be referred to the ALUC for a
compatibility determination.
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Without adequate information, the commission cannot fully assess whether

a proposed land use action will be consistent with the commission's com-

patibility plan. Missing information also can result in the ALUC review being

delayed if questions arise during a public meeting. The importance of having

complete project data is emphasized in the ALUC statutes (Section 21675.2(c)):

The text of these sections of the 'Failure of an applicant to submit complete or adequate information
Government Code is included in pursuant to Sections 65943 to 65946, inclusive, of the Government
Appendix A.

Code may constitute grounds for disapproval of actions, regulations,
or permits."

Although this particular section applies to ALUC review of actions prior to
the adoption of a compatibility plan, the results can be the same with regard
to actions submitted for a consistency review.

ALUC staffs should conduct a preliminary review of the information sub-

mitted on a project to assess whether the project is subject to ALUC review

and, if so, whether the information is sufficiently complete to enable a con-
sistency determination to be made. If additional information is needed, the

project proponent should be so notified without undue delay. Staff also

should determine whether the applicant has already requested reviews by

other agencies (for example, an aeronautical hazard review conducted by

the Federal Aviation Administration in accordance with Part 77 of the

Federal Aviation Regulations). If at all possible, a situation to be avoided is

a delay in ALUC action on a project because insufficient information is avail-
able at the time of the commission meeting.

Time Factors

Time is a factor with regard to the project review process in two ways

At least one ALUC encourages
proponents of individual develop-
ment projects to submit information
on their proposals directly to the
commission. These items are then
placed on the commission agenda
for "discussion purposes only" This
process allows many compatibility
issues to be resolved before the proj-
ect is even submitted to the county
or city for processing.

The statutes do not specify a response
time limit for actions submitted to
ALUCs on the basis of mutual agree-
ment with affected jurisdictions.
Such time limits should be indicated
in the agreement, but 60 days is gen-
erally a reasonable duration.

► Timing of Project Submittal-In order to avoid unnecessary delays in the
overall processing of a plan or project, the timing of when a plan or proj-
ect is submitted to an ALUC for review is an important consideration. In

general, plans and projects should be referred to the ALUC at the earli-

est reasonable point in time so that the commission's review can be duly

considered by the local jurisdiction prior to formalizing its actions.

Depending upon the type of plan or project and the normal scheduling

of meetings, ALUC review can be done before, after, or concurrently with
review by the local planning commission and other advisory bodies, but

must be accomplished before final action by the board of supervisors,

city council, or, in the case of some airport projects, the airport district board.

Response Time Requirement-An airport land use commission must
respond within 60 days of referral to local agency requests for a consis-

tency determination on plans or projects for which submittal is manda-
tory. However, this response period does not begin until such time as all

information necessary for accomplishment of the project review has been

submitted to the commission. The 60-day response time is specified in

Sections 21675.2(a) and 21676(d) of the State Aeronautics Act.
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The consequence of the commission not acting within this time limit

depends upon whether the commission has adopted a compatibility plan:

• If the commission has not adopted a compatibility plan, the propo-

nent of a land use action, regulation, or permit may petition the court

to compel the commission to act on the proposal (Section 21675.2(a)).

• If the commission has adopted a compatibility plan and the land use

proposal involves a general plan, specific plan, zoning ordinance,

or building regulation or is a proposed airport master plan, then

the proposal is deemed consistent with the commission's plan

(Section 21676(d)).

Review Fees

A 1989 amendment to the State Aeronautics Act granted ALUCs the authority

to charge fees for review of land use proposals and airport plans (Section

21671.5(f)). However, a commission is only permitted to charge fees if it has

adopted a compatibility plan for the airport involved. The fees charged can-

not exceed the estimated reasonable cost of providing the review.

Responses to a late 1999 survey of ALUCs found that almost half (of the 19
responding to the survey) indicated that they charge fees. Some commissions

charge a flat amount for any type of review. Others distinguish between dif-

ferent types of actions-for example, actions initiated by a public agency

(e.g., a new general plan) versus ones which are privately initiated (e.g.,

individual development projects)_

The fees charged for project reviews vary substantially from one ALUC to

another. Some commissions charge small amounts which basically cover

only the paperwork and other direct expenses. Other commissions base

their fees on the typical number of staff hours involved in a project review

and attempt to cover the full cost of the staff time.

ALUC Action Choices

Land Use Plans and Projects

An ALUC's choices of action on a land use plan or project submitted for review
depends upon whether a compatibility plan has or has not been adopted. In

either case, the commission has just two basic choices of action available.

> Prior to Adoption of a Compatibility Plan-If a commission has not yet

adopted a compatibility plan, its choices of action are to approtV or dis-

approve the matter submitted for review. This choice applies to any type

of land use action, regulation, or permit, including general plans, specific

plans, zoning ordinances, building regulations, and individual develop-

ment projects. Absent having an adopted compatibility plan, the com-

mission's authority to approve a land use action, regulation, or permit is

limited by the law (Section 21675.1(c)). Approval requires that the cuul-

mission find, based on substantial evidence in the record, that all of the

following conditions exist:
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."The commission is making substantial progress toward completion
of the plan.'

."There is a reasonable probability that the action, regulation, or permit

will be consistent with the plan being prepared by the commission.'

."There is little or no probability of substantial detriment to or inter-

ference with the future adopted plan if the action, regulation, or

permit is ultimately inconsistent with the plan."

If all of these tests are not met, the commission legally cannot approve

the proposal. However, only the first of these conditions is a significant

procedural hurdle and very little is necessary to minimally satisfy it. ALUC

adoption of a resolution setting an intended schedule for preparation of
a compatibility plan should suffice for this purpose. Adoption of prelim-

inary compatibility criteria for the specific airport is not necessary,

although the commission's resolution should at least refer to any gener-
alized criteria it may have adopted or to this Handbook as the interim
basis for project review Once this test has been met, the characteristics

of the project will determine whether the proposed action should be
approved or disapproved.

If the ALUC concludes that it cannot take action because it does not have

a compatibility plan and is not making progress toward preparation of one,
then approval of the land use proposal would be subject only to action by

the local agency unless court proceedings are initiated by an interested

party (in accordance with Section 21679) as discussed later in this chapter.

> After Adoption of a Compatibility Plan-After the commission has adopt-
ed a compatibility plan for an airport, the nature of its review of land use

matters changes. It now has-or should have-a set of policies and cri-

teria by which to evaluate the proposal. The question then becomes one

of determining whether the proposal is consistent or inconsistent with the
compatibility plan.

The Aeronautics Act (Sections 21676(a) and 21676.5(a)) mentions only
these two choices of action. No mention is made about finding a pro-
posal consistent with conditions attached. Nevertheless, some ALUCs
have found this to be an acceptable action choice. It is reasoned that

such an action saves the applicant the step of returning to the commis-
sion with a revised proposal incorporating the commission's conditions

for approval. When a finding of consistency is made contingent upon cer-

tain conditions, the conditions should be limited in scope and de scribed

in a manner which allows compliance to be clearly assessed (e.g., the

height of a structure). Also, regardless of which set of action choices an

individual ALUC allows for itself, the compatibility plan's policies should
indicate what the action choices are.

Airport Plans

When an ALUC reviews an airport master plan, a plan for construction of a
new airport (or heliport), or expansion of an existing airport, its basic choices
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of action are once again to determine whether the proposal is consistent or

inconsistent with the commission's plan. However, there are also associated

actions which the commission may wish to take in conjunction with this

determination.

> Airport Master Plans-When an inconsistency exists between a proposed

airport master plan and an adopted compatibility plan, the commission

has the option of first modifying its plan to reflect the assumptions and

proposals of the master plan. Any such amendment to the compatibility

plan is limited to once per calendar year and must follow the procedures

outlined in Chapter 2 of this Handbook.

> Plans for New Airports- Unless a master plan was previously prepared-

which typically occurs only when the facility will be publicly owned-

the ALUC will not have an adopted compatibility plan for a proposed air-

port or heliport. As discussed later in this chapter, the consistency deter

mination must therefore be based upon underlying noise and safety

compatibility considerations. If the commission concludes that the plan

for the proposed facility is consistent with these compatibility factors, it

should then decide whether to prepare a compatibility plan for that facil-

ity to help protect it from incompatible land use development. If the pro-
posed new airport or heliport will serve the general public (that is, if a

State Airport Permit or Heliport Permit is required), then a compatibility

plan for the facility should be adopted.

Airport Expansion Plans-Plans for expansion of the runway system at a

publicly owned airport normally will be based upon a long-range airport
master plan previously reviewed by the commission. The consistency

review thus need involve little more than a comparison of the proposed

expansion project with the airport's master plan. In cases where a mas-
ter plan does not exist or the expansion project is not included in it, the

consistency determination should be based upon factors similar to those

for review of plans for new airports.

SUBSTANCE OF REVIEWS

If the adopted compatibility plan for an airport is thorough, the review of

proposed local land use actions becomes relatively simple. Some degree of
judgment is nonetheless almost always necessary, especially when the
compatibility plan relies upon performance criteria rather than a format
which specifically indicates the compatibility or incompatibility of individ-

ual classes of land uses.

Discussed below are some of the types of factors which an ALUC and its

staff should examine in order to determine whether a proposed action is

consistent with the commission's mmpatibility plan. The list is undoubtedly

not totally inclusive. Almost any complex proposal will involve unique

details which will need to be considered on a case by-case basis.

Also see discussion in Chapter 2
regarding the types of airports for
which compatibility plans are needed.

If an ALUC elects to provide com-
ments on an environmental docu-
ment associated with a project it is
reviewing, the focus of the com-
ments should be on matters for
which ALUCs have review authority
under aeronautics law. Factors such
as those listed here are suitable
topics for comment.
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Of all the types of land use actions
whkh an ALUC reviews, general
plans and specific plans require the
most careful scrutiny.

See Chapter 3 for an extended
discussion of the implications of
existing land uses upon reviews of
general plans and specific plans.
Also addressed in Chapter 3 are
other compatibility concerns such as
redevelopment, reconstruction, and
infill.

General Plan and Specific Plan Consistency Reviews

When ALUCs evaluate county and city general plans and specific plans for

consistency with the compatibility plan, a thorough review is essential for

two reasons. One reason is that these local plans are often large and com-

plex. Policies and other matters which may be significant with regard to air-

port compatibility are usually scattered throughout many sections of the
plan-land use, housing, transportation, noise, safety, and open space ele-

ments, as well as the land use map, being among the likely candidates. The

second, and perhaps most critical, reason is that once the ALUC has deemed

the general plan or specific plan consistent with the compatibility plan, most

subsequent land use actions and development proposals will not be

reviewed by the commission unless the local agency agrees to submit them.

Concept of Consistency

A dictionary defines consistency as "agreement or harmony of parts or fea-
tures to one another or a whole." Legal definitions of the term depend upon

the context in which it is used and have been the subject of numerous court
cases. It is not a purpose of this Handbook to attempt to establish a legal
definition for the term. Rather the intent here is to describe what consistency
generally means with respect to airport land use compatibility planning.

Most importantly, a general plan or specific plan does not have to he iden-
tical to an ALUC compatibility plan in order to be consistent with it. The
fundamental objective is that these local plans, together with any imple-

menting policies contained in ordinances or regulations, must be capable of
ensuring that future land use development will not conflict with compat-

ibility plan criteria. The two specific tests which a general plan must meet
to be considered fully consistent with the compatibility plan are:

• Elimination of any direct conflicts between the two plans; and
• Delineation of a mechanism or process for ensuring that individual

land use development proposals comply with the ALUC's adopted
compatibility criteria.

Elimination of Direct Conflicts

Direct conflicts primarily involve general plan land use designations which
do not meet the density (for residential uses) or intensity (for nonresiden-
tial uses) criteria specified in the compatibility plan, although conflicts with
regard to other policies also may exist. Note, however, that a general plan

cannot be found inconsistent with the compatibility plan because of land
use designations which reflect existing land uses even if those designations
conflict with the ALUC's compatibility criteria. Because ALUCs have no
authority over existing land uses, general plan land use designations which
merely reflect the existing uses for such parcels are, in effect, excluded from
requirements for general plan consistency with the ALUC plan.
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Assurance of Compliance with Compatibility Criteria

Elimination of direct conflicts between a county's or city's general plan and

the ALUC's compatibility plan is not enough to guarantee that future land

use development will adhere to the compatibility criteria set forth in the

compatibility plan. An implementation process must also be defined either

directly in the general plan or specific plan or by reference to a separately

adopted ordinance, regulation, or other policy document. In many respects

this implementation process is equivalent to a mitigation monitoring pro-

gram established as a means of achieving compliance with provisions set

forth in a CEQA document.

There are three facets to the process of ensuring compliance with airport

land use compatibility criteria:

> Delineation of Compatibility Criteria-Airport land use compatibility crite-

ria must be defined either in a policy document adopted by the county

or city or through adoption of or reference to the ALUC's compatibility

plan itself.

Identification of Mechanisms for Compliance-The mechanisms by which

applicable compatibility criteria will be tied to an individual development

and continue to be enforced must be identified. A conditional use permit

or a development agreement are two possibilities.

> Indication of Review and Approval Procedures-Lastly, the procedures for

review and approval of individual development proposals must be

defined. A what level within a county or city are compatibility approvals

made: staff, planning commission, or governing body? The types of

actions which are to be submitted to the ALUC for review and the timing

of such submittals relative to the internal review and approval process

also must be indicated.

Further details regarding each of these essential steps to making general

plans and specific plans consistent with an ALUC compatibility plan are dis-

cussed in Chapter 5. A checklist of general plan consistency requirements
is included in Table 5A. The list is not necessarily exhaustive, nor will every

item will be applicable to every compatibility plan or every general plan.
Rather, it is intended to provide basic guidance both to ALUCs in reviewing

general plans and to counties and cities in preparing the necessary amend-

ments and implementing actions.

Review of Zoning Ordinances and Building Regulations

ALUC review of zoning ordinances, building regulations, site design stan

dards, and other implementing actions is particularly important because

general plans often do not contain all of the policies necessary to be fully

consistent with a compatibility plan. Instead, zoning ordinances, building

regulations, and other local policies become the mechanisms for specific

implementation of airport land use compatibility policies and procedures.

DEPT. OF TRANSPORTATION
^GUIDANCE

Before finding a general
plan to be fully consistent with the
compatibility plan, ALUCs should
check that all applicable topics listed
in Table 5A are addressed either in
the general plan itself or in other
implementing policy documents.
Alternatively, as mentioned Earlier in
this chapter and further addressed in
Chapter 5, local jurisdictions can elect
to continue to refer all proposed
land use actions within an airport
influence area to the ALUC for review.
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As previously noted, with some
exceptions, ALUCs review individual
development proposals only when
they involve general plan or zoning
changes or when the local jurisdic-
tion agrees to submit these projects
for review.

When reviewing these policy instruments, the same topics outlined in Ta-

ble 4A should be considered. The significant difference is that land use ordi-

nances and regulations usually include criteria, standards, and other details
which can be quantitatively compared with related criteria in the compati-

bility plan. It is important, however, that the ALUC avoid becoming preoc-

cupied with details which do not relate to airport compatibility concerns.

Review of Individual Development Projects

The type and scope of an individual development proposal significantly

affects the nature of the review. Many small details play a pan in the con-

sistency determination. Among these are:

> Nonresidential Usage Intensity-The potential number of people per acre
who could occupy a nonresidential land use needs to be evaluated rela-

tive to the applicable limits. This number may not be clear from the pro-
posal and can be particularly uncertain for speculative development proj-

ects (ones where the tenant has not been determined in advance of the

construction). However, an estimate can usually be made using data such
as: the number of parking spaces required for the use; maximum occu-
pancy levels prescribed by building and fire codes; and surveys of simi-

lar existing uses. Assurance needs to be provided by means of the use

permit, building permit, or other local approval that the intensity limits
will not be exceeded if a different tenant and/or different use occupy the
facility at a later date.

► Site Plan-The site plan for a proposed development is essential to
review, particularly when a large project site straddles more than one

ALUC compatibility zone. Whether variations in noise impacts and risk

levels on different parts of a large site have been taken into account
should be examined. Also, the size, location, and design of open land

areas should be examined if ALUC policies require these features.

Height Limits-The planned height of buildings, antennas, and other

objects should be checked with respect to Federal Aviation Regulations

Part 77 criteria if the development is close to the airport, situated within

the runway approach corridors, or on land higher more than 150 feet

above the airport elevation. The potential height of trees also may be a

factor. Shielding provided by terrain or existing structures should be con-
sidered when determining acceptable heights, however.

Residential Density-The proposed number of dwelling units per acre
should be assessed for compliance with compatibility plan criteria. This
is usually a straightforward determination, although differences between

gross and net acreage and the potential for secondary dwelling units

must be taken into account. When using gross acreage as the basis for
calculating densities, care must however be taken that portions of roads

or open space on the edges of the development are not also included in

the density or intensity calculations for an adjacent development.
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Airport Plan Reviews

The substance of the review of airport plans-master plans, construction

plans for new airports (and heliports), and expansion plans for existing air-

ports-differs depending upon whether the commission has already pre-

pared a compatibility plan for the facility. Consistency is easier to evaluate

when a plan for the specific airport has already been created.

Plans for Existing or New Airports Having Adopted Compatibility Plans

The review of a master plan, construction plan, or expansion plan for an
airport for which a compatibility plan has already been prepared should
focus on differences between the plans. Fundamentally, the question to be

examined is whether any components of the airport plan would result in

greater noise and safety impacts on surrounding land uses than are

assumed in the adopted compatibility plan. This concept implies that the air-

port plan does not have to be identical with the compatibility plan as long
as the impacts are not increased or moved to previously less-impacted areas.

The airport plan review should focus on components of the plan which are

associated with aircraft operations and which have off-airport impact impli-
cations. These components and the questions which should be asked about

them include:

> Forecasts-Are the activity forecasts substantially higher than those in the

compatibility plan or do they include a higher proportion of larger or

noisier aircraft, including helicopters?

Runway Layout-Are any new runways or helicopter takeoff and landing

areas proposed? Are changes in runway length, landing threshold loca-

tions, or type of approach procedures planned? Where will pre-flight tuun-

ups be conducted?

> Flight Tracks-Will new or modified facilities or aircraft operating proce-

dures result in different aircraft traffic patterns or other changes in where
or how high aircraft typically fly when approaching, departing, or flying

near the airport?

Noise Impacts-Will changes in any of the above items result in sig-

nificantly increased noise impacts on surrounding lands?

An airport development plan can
indicate that impacts will be less than
assumed in the compatibility plan
and still be consistent with the
compatibility plan. However, in cases
where the differences are the result
of new airport-owner policies regard-
ing the future airfield configuration
or use (elimination of a previously
planned new runway, for example),
the ALUC should update.its plan
accordingly.

As noted earlier in this chapter, an
additional component of airport
plans which ALUCs should review is
proposed nonaviation development
of airport property. Such uses include
office buildings, industrial facilities,
hotels, and other such uses that do
not have a direct aeronautical func-
tion (see Glossary for definition of
aviation-related use). The criteria
against which such uses should be
evaluated are the same as if the use
were located on adjacent private

property.

Plans for any other airport facilities or activities associated with aircraft See Chapters 8and 9for further dis-

operations also can be considered in the ALUC review. Proposals for new cussion of these types of noise issues.

taxiways or aircraft parking facilities near noise-sensitive land uses, for

example, may warrant examination. In most cases, however, these facilities
and their use pose no significant off-airport implications.

Noise associated with aircraft engine maintenance and testing is not an

ALUC concern. These functions are not activities essential to the operation

of aircraft at a particular airport. Rather, they are industrial activities and, as

such, should be addressed by the local land use jurisdiction in the same

manner as other industrial noise sources.
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Construction or Expansion Plans for Airports
without Previous Compatibility Plans

When an ALUC reviews a plan for a new airport or heliport-or the expansion
of an existing airport or heliport-in an existing land use setting, the basic

issue is how will the airport fit into that setting. One way of looking at this
issue is to ask: would The existing or planned land uses be coouidered com-
patible with the airport or heliport if the latter were already in existence? If
not, what features or mitigation measures are included in the airport or hel-
iport proposal to mitigate the noise and safety impacts on surrounding land

uses? Specific questions for ALUCs to consider might include:

Runway Layout-Does the proposed layout of aircraft landing areas
attempt to limit impacts on surrounding land uses to the extent practical?

► Flight Tracks-Will the aircraft traffic pattern be limited to a single side of
the runway because of land use compatibility or other factors? Are any

other flight track or operational restrictions proposed to minimize off-air-
port impacts?

> Aircraft Activity Characteristics-What type and volume of aircraft activity
is projected for the facility over the next 20 years or more? Are these char-
acteristics compatible with surrounding land uses?

> Property Acquisition-Will fee title and/or easements be acquired on
highly impacted property?

When reviewing the plans for a new airport or airport expansion, it is im-

portant that ALUCs evaluate the adequacy of the facility design (in terms of

federal and state standards) only to the extent that the design affects sur-

rounding land use. Also, commissions must base their review on the pro-
posed design. ALUCs do not have the authority to require alterations to the

airport plan or to make different assumptions regarding the future airport
role and airfield configuration than are indicated in the airport's plan.

JUDICIAL ACTION

Provisions under Aeronautics Law

The State Aeronautics Act (Section 21679) explicitly provides for judicial
action on ALUC matters only under very limited circumstances. Specifically,
all of the following must apply:

• No compatibility plan has been adopted for the airport by an ALUC
(Section 21679(a));

• The local general plan or any applicable specific plan does not

accomplish the purposes of a compatibility plan (Section 21679(c));
. The local agency action in question must be a zoning change, a zon-

ing variance, the issuance of a permit, or the adoption of regulation
(Section 21679(a));
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• The local action must affect the use of land within one mile of the

boundary of a public airport in the county (Section 21679(a));

• The court proceedings must be initiated by an owner of land within

two miles of the airport boundary or an organization with "a demon-

strated interest in airport safety and efficiency" (Section 21679(f)); and

• The proceedings must be commenced within 30 days of the local

agency action or as otherwise provided in state laws (Section

21679(d)).

If all of these conditions prevail, the court may issue an injunction to post-

pone the effective date of the local agency action. The postponement remains

in effect until the local agency does one of the following:

• Adopts a resolution finding that the action is consistent with the

purposes of the ALUC statutes;

• Amends the action to make it consistent with the purposes of the

article; or

• Rescinds the action.

Despite the explicitness of this section of the Aeronautics Act, it is general-

ly not regarded as precluding judicial actions on ALUC matters involving

other sets of circumstances. ALUCs theoretically could initiate court pro-

ceedings to seek to enforce local agency compliance with provisions of the

ALUC statutes. Whether most commissions have the means to do so is

another matter. More common has been for such actions to be brought by

pilots' groups or other private parties having an interest in protecting the

airport from incompatible development.

Mediation Process

Another mechanism which potentially could be used to address legal dis-

putes on airport land use compatibility matters is a medialion process. State

law (Government Code, Sections 66030-66031) provides for use of media-
tion as a method of resolving certain types of land use disputes. Included

among listed circumstances is the "validity of any decision made pursuant

to [ALUC statutes]." The law explicitly notes that "in establishing these medi-
ation processes, it is not the intent of the Legislature to interfere with the

ability of litigants to pursue remedies through the courts."

Another section of state law (Code of Civil Procedures, Section 1730(a))

expands upon the mediation process by establishing a "pilot program" in

the superior courts of four counties (Contra Costa, Fresno, San Diego, and

Sonoma) "to assess the benefits of early mediation of civil cases.' Mediation

is defined as "a process in which a neutral person or persons facilitate com-

munication between disputants to assist them in reaching a mutually accept-

able agreement" (Code of Civil Procedures, Section 1731(c)). With certain

exceptions-notably, petitions for a writ of mandate or prohibition-all

civil cases within the four counties are included in the program. The law

became effective in January 2000 and the test period is to continue until

January 2003.
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The law requires that, between 90 and 150 days of the filing of a civil com-

plaint, the court is to hold a status conference with the affected parties. The

use of mediation as an alternative dispute resolution process is to be

addressed at this conference. In two of the test counties (Fresno and Con-

tra Costa), the court can order mandatory mediation. In the other two, the

parties' acceptance of mediation is voluntary. The costs of the mediator, if
selected from a court-appointed list, are borne by the court.
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CHAPTER 5

Responsibilities of Local Agencies

OVERVIEW

Effective airport land use compatibility planning is not and cannot be solely

a function of airport land use commissions. Indeed, as outlined in Chapter

1, state law specifically limits ALUC authority over various actions which

directly affect compatibility. Much of the responsibility for airport land use

compatibility clearly remains with local agencies whether in the role of con-

trolling land use or operating an airport.

This local agency responsibility for airport land use compatibility planning

is particularly critical in counties which have chosen to utilize the alter-

native process. As indicated in Chapter 1, establishment of the alternative

process in a county only eliminates the requirement for formation of an

airport land use commission. The obligation for preparation, adoption,

and implementation of an airport land use compatibility plan still remains

and, if anything, rests more fully upon local jurisdictions than when an

ALUC exists.

LOCAL PLANS CONSISTENCY WITH COMPATIBILITY PLAN

State statutes require that, once an airport land use commission has adopt-
ed or amended an airport land use compatibility plan, the county-where

it has land use jurisdiction within the airport influence area-and any
affected cities must update their general plans and any applicable specific
plans to be consistent with the ALIJC's plan (Government Code, Section

65302.3). Alternatively, local jurisdictions have the option of taking the spe-

cial steps necessary to overrule all or part of the ALUC's plan. If a county

or city fails to take either action, then it is required to submit all land use

development actions involving property within the airport influence area to

the ALUC for review (Public Utilities Code, Section 21676.5(a)).

This section addresses the options available to local jurisdictions for bring-

ing their plans into consistency with the compatibility plan. The latter two

This chapter focuses on the obliga-
tions and responsibilities of local land
use jurisdictions and airport opera-
tors with regard to airport land use
compatibility. Topics covered include:
- Making local plans consistent

with ALUC plans;
^ Requirements for submitting local

land use actions for ALUC review;
^ Compatibility planning in counties

that do not have an ALUC,
- Steps which a local agency must

take if it elects to overrule an
ALUC action;

> The role of airport proprietors
in airport land use compatibility
planning.
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See discussion in Chapter 4.

fl DEPT. OF TRANSPORTATION

G U 1 D A N C E
The 160-time limit is a

statutory deadline which ALUCs
have no authority to modify. ALUCs,
though, can agree not to bring
action against local governments for
taking extra time to amend their
affected plans. Any such agreement
should be predicated upon those
agencies making substantial progress
toward the necessary plan changes
and not simply ignoring the need to
act. ALUCs should recognize that
forcing jurisdictions to hold to the
1 80-day schedule could merely lead
those jurisdictions to overrule the
ALUC since that process can more
easily be accomplished within the
time limit.

topics-requirements for overruling of the ALUC and for submitting actions

for ALUC review-are examined later in this chapter.

General Plan Review and Amendment Process

Two key facets of the process by which a county or city modifies its gen-

eral plan and any specific plans for consistency with the compatibility plan

are important to highlight.

Preliminary Review by ALUC

In conjunction with an action to prepare or amend a compatibility plan,

ALUCs should conduct a prelitiTinary review of affected local plans. The

ALUC reviews should identify any obvious direct conflicts between the

plans. Equally important to note are significant omissions from the local

plans with respect to compatibility criteria and review procedures. While

these preliminary reviews are not dictated by state law, practicality and fair-

ness suggests that they be done. With this information in hand, local juris-

dictions can better understand the implications that a proposed compatibil-

ity plan will have on their own plans. Furthermore, the preliminary review

will enable local jurisdictions to be more focused in their efforts to modify

their plans. The process of making the necessary changes to general plans
and specific plans can thus be eased.

It is important for all parties to recognize, however, that any such reviews
are preliminary. Local jurisdictions still must go through the steps of sub-

mitting the specific policy language, maps, and other plan components to

the ALUC for formal review and approval.

180-Day Time Limit

State law says that a local agency's action to either modify its general plan

and applicable specific plans or to take the steps necessary to overrule the
ALUC must be taken within 180 days of when an ALUC adopts or amends
its compatibility plan (Government Code, Section 65302.3). As a practical
matter, this time limit can be difficult to accomplish. Unless the necessary
changes to the general and/or specific plan are minor, the time required to

draft, circulate, and adopt the modifications together with essential envi-

ronmental review can easily exceed 180 days. This fact notwithstanding, it

is incumbent upon local jurisdictions to move forward as expeditiously as

possible to meet the deadline.

The chief consequence of not meeting this deadline is that the ALUC can

begin requiring-if it is not already doing so-that all of the jurisdiction's

land use actions, regulations, and permits be submitted to the commission

for review (Section 21676.5(a)). This requirement can continue until such

time as the jurisdiction amends its plans or overrules the ALUC with regard
to the local plan's consistency with the commi.ssinn's contparihility plan.
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RESPONSIBILITIES OF LOCAL AGENCIES CHAPTER 5

Means of Achieving Consistency

As indicated in Chapter 4, making a general plan consistent with the ALUC's

compatibility plan involves more than elimination of direct conflicts. Other

aspects of compatibility planning also must be addressed. In particular,

counties and cities must establish procedures which implement and ensure

compliance with compatibility policies. To do this, local plans and/or poli-

cies must-

• Delineate the compatibility criteria to be applied to individual devel-

opment actions;

• Identify the mechanisms to be used to tie the applicable criteria to a

particular development; and

• Indicate the procedures to be followed in review and approval of

development actions affecting lands within the airport influence area.

An expanded list of the various factors to be considered by local jurisdic-

tions when modifying their plans and policies is included in Table 5A. This

checklist is not necessarily all-encompassing. Depending upon the nature of

the policies adopted by the ALUC, other factors may need to be addressed

and some of those listed may not be applicable.

Local plans can be made consistent with an ALUC's compatibility plan

through various means. Which ones are most suitable to a particular coun-

ty or city depends in part upon the manner in which the compatibility plan

criteria and maps are formatted, but even more upon choices to be made
by each individual jurisdiction. As discussed in Chapter 3, some compati-

bility plans rely primarily upon composite, performance-type, criteria while

others use list-oriented criteria or detailed land use mapping. The key deci-
sion to be made by each affected jurisdiction is whether to fully incorporate

compatibility criteria and procedures into their land use plans, ordinances,

and regulations and thus mostly internalize the project review process or to

defer review of major land use actions to the ALUC.

Five general strategies for fully achieving consistency are outlined below.

s Incorporate Policies into Existing General Plan Elements-One method of

achieving the necessary planning consistency is to modify existing gen-
eral plan elements. For example, airport land use noise compatibility
policies could be inserted into the noise element, safety policies could be
placed into a safety element, and the primary compatibility criteria and

associated maps plus the procedural policies might fit into the land use
element. With this approach, direct conflicts would be eliminated and the

majority of mechanisms and procedures to ensure compliance with com-

patibility criteria could be fully incorporated into a local jurisdiction's

general plan.

> Adopt a General Plan Airport Element-Another approach is to prepare a

separate airport element of the general plan. Such a format may be

advantageous when a community's general plan also needs to address

on-airport development and operational issues. Modification of other

DEPT. OF TRANSPORTATION
A t G U I D A N C E

As widety, applied in airport
land use planning, consistency does
not require being identical. It means
only that the concepts, standards,
physical characteristics, and resulting
consequences of a proposed action
must not conflict with the intent of
the law or the compatibility plan to
which the comparison is being made.

The primary purpose of the checklist
provided in Table 5A is to assist local
jurisdictions with necessary modifi-
cations and additions to their plans
and policies. The checklist is also
designed to facilitate ALUC reviews
of local plans. The list will need to be
modified to reflect the policies of
each individual ALUC and is not
intended as a state requirement.

See the discussions later in this chap-
ter and in Chapter 4 regarding the
implications for project reviews
when local plans have not been made
fully consistent with the ALUC plan.

DEPT. OF TRANSPORTATION
^G U I D A N C E

Local jurisdictions cannot
simply ignore the need to respond to
an ALUC's adoption of a compatibili-
ty plan. If a county or city neither
amends its plans as necessary or
overrules the ALUC, it must cooper-
ate with any commission request
that all or selected land use actions,
regulations, and permits affecting
the airport influence area be submit-
ted for review. Furthermore, as noted
in Chapter 4, a local jurisdiction's
silence on the issue can be interpret-
ed as acceptance of the compatibility
criteria which the ALUC has set forth.
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CNAPTER 5 RESPONSIBILITIES OF LOCAL AGENCIES

This strategy is discussed more
extensively in the following section
of this chapter.

If airport land use compatibility
objectives are to be obtained, coun-
ties and cities must take direct
actions such as those described here.

plan elements to provide cross referencing and eliminate conflicts would
still be necessary.

> Adopt Compatibility Plan as a Specific Plan-As mentioned in Chapter 2,
some compatibility plans are prepared not as independent ALUC docu-

ments or as part of an airport master plan, but jointly with a specific plan

for the airport vicinity. Assuming that a plan prepared in this manner

addresses all of the important compatibility concerns, it can be adopted

in its entirety both by the ALUC as a compatibility plan and the local
agency as a specific plan. This option is basically the same as adoption

of a general plan airport element.

> Adopt Compatibility Plan as Stand-Alone Document-jurisdictions selecting
this option could simply adopt as a local policy document the relevant

portions of the compatibility plan. Changes to the community's existing

general plan would be minimal. Policy reference to the separate compat-

ibility plan document would need to be added and any direct land use or
other conflicts with compatibility planning criteria would have to be

removed. Limited discussion of compatibility planning issues could be

included in the general plan, but the substance of most compatibility poli-

cies would appear only in the stand-alone compatibility plan.

> Adopt Airport Combining District or Overlay Zoning Ordinance-Local gov-
ernment adoption of an airport combining district or overlay zoning
ordinance is a way of codifying airport compatibility criteria identified
only in concept in the general plan or specific plan. Other than where

direct conflicts need to be eliminated from the local plans, implementa-

tion of the compatibility policies would essentially be accomplished solely
through the zoning ordinance. Policy reference to airport compatibility in

the general plan could be as simple as mentioning support for the airport
land use commission and stating that policy implementation is by means
of the combining zone.

Land Use Compatibility Strategies

Beyond the issue of achieving mandated consistency between local plans

and an ALUC's compatibility plan is the broader question of what local gov-

ernments can do to preserve and enhance compatibility between airport

activities and the land uses around the airport. Several strategies are avail-
able which can help attain this objective. If the local agency takes land use

actions such as the ones discussed here, any inconsistencies between its

general plan or specific plan and the ALUC's compatibility plan are likely to

be few These strategies also are appropriate for jurisdictions in counties

using the alternative compatibility planning process.

Land Use Designations

If compatibility betwccn an airport and its surroundings is to be achieved,
designation of appropriate land uses-in general plans and specific plans
and also in land use zoning ordinances-is essential. This is particularly
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RESPONSIBILITIES OF LOCAL AGENCIES CHAPTER 5

This checklist is intended to assist counties and cities with modifications necessary to make their general plans and other local poli-
cies consistent with the ALUC's compatibility plan. It is also designed to facilitate ALUC reviews of these local plans and policies. The
list will need to be modified to reflect the policies of each individual ALUC and is not intended as a state requirement

For additional
guidance see:

COMPATIBILITY CRITERIA

General Plan Document

The following items typically appear directly in a general plan document. Amendment of the general plan will
be required it there are any conflicts with the compatibility plan

Page 4-16 ^ Land Use Map-No direct conflicts should exist between proposed new land uses indicated on a general
plan land use map and the ALUC land use compatibility criteria.
• Residential densities (dwelling units per acre) should not exceed the set limits. Differences between

gross and net densities and the potential for secondary dwellings on single parcels (see below) may
need to be taken into account.

• Proposed nonresidential development needs to be assessed with respect to applicable intensity limits
(see below).

• No new land uses of a type listed as specifically prohibited should be shown within affected areas.

Pages 3-3, 7-23 > Noise Element-General plan noise elements typically include criteria indicating the maximum noise
exposure for which residential development is normally acceptable. This limit must be made consistent with
the equivalent compatibility plan criteria. Note, however, that a general plan may establish a different limit
with respect to aviation-related noise than for noise from other sources (this may be appropriate in that
aviation-related noise is often judged to be more objectionable than other types of equally loud noises).

Zoning or Other Policy Documents

The following items need to be reflected either in the general plan or in a separate policy document such as a
combining zone ordinance. If a separate policy document is adopted, modification of the general plan to achieve
consistency with the compatibility plan may not be required. Modifications would normally be needed only to
eliminate any conflicting language which may be present and to make reference to the separate policy document.

Page 3-20 . Secondary Dwellings-Detached secondary dwellings on the same parcel should be counted as addi-
tional dwellings for the purposes of density calculations. This factor needs to be reflected in local policies
either by adjusting the maximum allowable densities or by prohibiting secondary dwellings where their
presence would conflict with the compatibility criteria.

Page 9-51, ^ Intensity Limitations on Nonresidential Uses-Local policies must be established to limit the usage
Appendix C intensities of commercial, industrial, and other nonresidential land uses. This can be done by duplication

of the performance-oriented criteria-specifically, the number of people per acre-indicated in the com-
patibility plan. Alternatively, local jurisdictions may create a detailed list of land uses which are allowable
and/or not allowable within each compatibility zone. For certain land uses, such a list may need to include
limits on building sizes, floor area ratios, habitable floors, and/or other design parameters which are equiv-
alent to the usage intensity criteria.

Page 3-6 > Identification of Prohibited Uses-Compatibility plans may prohibit day care centers, hospitals, and
Table 9B, page 9-4 certain other uses within much of each airport's influence area. The facilities often are permitted or con-

ditionally permitted uses within many commercial or industrial land use designations. Policies need to be
established which preclude these uses in accordance with the compatibility criteria.

TABLE 5A

General Plan Consistency Checklist
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CHAPTER 5 RESPONSIBILITIES OF LOCAL AGENCIES

For additional

guidance see:

Page 9-54

► Open Land Requirements-Compatibility plan requirements, If any, for assuring that a mini-
mum amount of open land is preserved in the airport vicinity must be reflected in local policies.
Normally, the locations which are intended to be maintained as open land would be identified on a
map with the total acreage within each compatibility zone indicated. If some of the area includ-
ed as open land is private property, then policies must be established which assure that the open
land will continue to exist as the property develops. Policies specifying the required characteristics
of eligible open land also must be established.

Page 3-21 > Infill Development-If a compatibility plan contains infill policies and a jurisdiction wishes to
take advantage of them, the lands which meet the qualifications most be shown on a map.

Page 9-54 ► Height Limitations and Other Hazards to Flight-To protect the airport airspace, limitations
must be set on the height of structures and other objects near airports. These limitations are to
be based upon Part 77 of the Federal Aviation Regulations, but may include exceptions for objects
on high terrain if provided for in the compatibility plan. Restrictions also must be established on
other land use characteristics which can cause hazards to flight (specifically, visualor electronic
interference with navigation and uses which attract birds). Note that many jurisdictions have al
ready adopted an airport-related hazard and height limit zoning ordinance which, if up to date,
will satisfy this consistency requirement.

Pages 3-3, 7-34 > Noise Insulation Requirements-Some compatibility plans call for certain buildings proposed
for construction within high noise-impact areas to demonstrate that they will contain sufficient
sound insulation to reduce aircraft-related noise to an acceptable level. These criteria apply to new
residences, schools, and certain other buildings containing noise-sensitive uses. Local policies must
include parallel criteria.

Pages 3-0, 7-38 Buyer Awareness Measures-As a condition for approval of development within certain com-
patibility zones, some compatibility plans require either dedication of an avigation easement to the
airport proprietor or placement on deeds of a notice regarding airport impacts. If so, local juris-
diction policies must contain similar requirements. Compatibility plans also may encourage, but
should not require, local jurisdictions to adopt a policy stating that airport proximity and the
potential for aircraft overflights be disclosed as part of real estate transactions regarding property
in the airport influence area.

Page 3-21 ► Nonconforming Uses and Reconstruction-Local jurisdiction policies regarding nonconform-
ing uses and reconstruction must be equivalent to or more restrictive than those in the compati-
bility plan, if any.

TABLE SA, coNrlNUEo
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Foradditional REVIEW PROCEDURES
guidance see:

In addition to incorporation of ALUC compatibility criteria, local jurisdiction implementing documents
must specify the manner in which development proposals will be reviewed for consistency with the
compatibility criteria.

Page 4-6 Actions Always Required to be Submitted for ALUC Review-State law specifies which
types of development actions must be submitted for airport land use commission review. Local
policies should either list these actions or, at a minimum, note the jurisdiction's intent to comply
with the state statute.

Page 4-8 ^ Other Land Use Actions Potentially Subject to ALUC Review-In addition to the above
actions, compatibility plan may identify certain major land use actions for which referral to the
ALUC is dependent upon agreement between the jurisdiction and the ALUC. If the jurisdiction
fully complies with all of the items in this general plan consistency check list or has taken the nec-
essary steps to overrule the ALUC, then referral of the additional actions is voluntary. On the other
hand, a jurisdiction may elect not to incorporate all of the necessary compatibility criteria and
review procedures into its own policies. In this case, referral of major land use actions to the ALUC

is mandatory. Local policies should indicate the jurisdiction's intentions in this regard.

Pages 4-8, 5-10 ^ Process for Compatibility Reviews by Local Jurisdictions-If a jurisdiction chooses to submit
only the mandatory actions for ALUC review, then it must establish a policy indicating the proce-
dures which will be used to assure that airport compatibility criteria are addressed during review
of other projects. Possibilities include: a standard review procedure checklist which Includes refer-
ence to compatibility criteria; use of a geographic information system to identify all parcels with-
in the airport influence area; etc.

Page 4-7 . Variance Procedures-Local procedures for granting of variances to the zoning ordinance must
make certain that any such variances do not result in a conflict with the compatibility criteria. Any
variance which involves issues of noise, safety, airspace protection, or overflight compatibility as
addressed in the compatibility plan must be referred to the ALUC for review.

Page 5-8 ^ Enforcement-Policies must be established to assure compliance with compatibility criteria dur-
ing the lifetime of the development. Enforcement procedures are especially necessary with regard
to limitations on usage intensities and the heights of trees. An airport combining district zoning
ordinance is one means of implementing enforcement requirements.

TABLE 5A, CONTINUED
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CHAPTER S RESPONSIBILITIES OF LOCAL AGENCIES

true in developing areas-good planning today can avoid significant con-

flicts later. The value of designating compatible land uses in built-up areas

should not be overlooked, however. Appropriate designations can serve to

identify already incompatible uses as nonconforming and thus limit the

potential for expansion or modification of the uses to worsen the incom-
patibility. Designating compatible uses also can encourage eventual change

of currently incompatible uses to ones which are better suited to the envi-
rons of an airport.

Overlay Zones or Combining Districts

For the purposes of airport land use compatibility planning, land use plan

and zoning designations as commonly adopted by counties and cities have

a notable shortcoming. Seldom do they have an aviation orientation or

address the specific issues of compatibility with aviation activities (i.e., noise

and safety). The Table 5A checklist of factors essential to making a local

general plan or specific plan consistent with a compatibility plan highlights

many of the reasons why consistency is seldom achieved without explicit
consideration of aviation issues.

Possible components of an airport One way local governments can overcome the lack of aviation orientation
compatibility combining zoning ordi- of basic land use designations is to adopt an airport compatibility overlay
nance are listed in Table 5B. The

zone or combining district ordinance. A combining district can supplementcompatibility concerns which form
the basis for these components are local land use designations by adding specific noise and, often more impor-
described as well. tantly, safety criteria (e.g., maximum number of people permitted on the

site, site design and open space criteria, height restrictions, etc.) applicable

to future development in the airport vicinity. Project review procedures and

other implementation mechanisms can also be defined. Geographically, the

combining district should cover at least the entire airport influence area as
defined by the ALUC in its compatibility plan.

An airport overlay zoning ordinance has several important benefits. Most
importantly, it permits the continued utilization of the majority of the design

and use guidelines contained in the existing general plan and zoning ordi-

nance. At the same time, it provides a mechanism for implementation of
restrictions and conditions that may apply to only a few types of land uses

within a given land use category or zoning district. This avoids the need for
a large number of discrete zoning districts. It also enables general plans and

specific plans to attain consistency with a compatibility plan through refer-

ence to basic compatibility criteria rather than through redefinition of exist-
ing land use designations.

Buyer Awareness Measures

Buyer awareness measures serve to alert prospective airport vicinity resi-

dents about the airport and its impacts. Three basic forms of buyer aware-

ness measures are most common in airport land use compatibility practice:

• Avigation casements,

• Recorded deed notices; and
• Real estate disclosure statements.
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An airport compatibility combining zoning ordinance might include some or all of the following components:

> Airspace Protection-A combining district can establish
restrictions on the height of buildings, antennas, trees, and
other objects as necessary to protect the airspace needed for
operation of the airport. These restrictions should be based
upon the current version of Federal Aviation Regulations
(FAR) Part 77, Objects Affecting Navigable Airspace, Subpart
C. Additions or adjustment to take into account instrument
approach (TERPS) surfaces should be made as necessary.
Provisions prohibiting smoke, glare, bird attractions, and
other hazards to flight should also be included.

> FAA Notification Requirements-Combining district also
can be used to ensure that project developers are informed
about the need for compliance with the notification require-
ments of FAR Part 77. Subpart B of the regulations requires
that the proponent of any project which exceeds a specified set
of height criteria submit a Notice of Proposed Construction or
Alteration (Form 7460-1) to the Federal Aviation Administra-
tion prior to commencement of construction. The height crite-
ria associated with this notification requirement are lower than
those spelled out in Part 77, Subpart C, which define airspace
obstructions. The purpose of the notification is to determine if
the proposed construction would constitute a potential hazard
or obstruction to flight. Notification is not required for pro-
posed structures that would be shielded by existing structures
or by natural terrain of equal or greater height, where it is
obvious that the proposal would not adversely affect air safety.

> State Regulation of Obstructions-State law prohibits
anyone from constructing or altering a structure or permit-
ting an object of natural growth to exceed the heights estab-
lished by FAR Part 77, Subpart C, unless the FAA has deter-
mined the object would not or does not constitute a hazard
to air navigation (Public Utilities Code, Section 21659). Addi-
tionally, a permit from the Department of Transportation is
required for any structure taller than 500 feet above the ground
unless the height is reviewed and approved by the Federal
Communications Commission or the FAA (Section 21656).

> Designation of High Noise-Impact Areas- California
state statutes require that multi-family residential structures
in high-noise exposure areas be constructed so as to limit the
interior noise to a Community Noise Equivalent Level of no
more than 45 dB. A combining district could be used to indi-
cate the locations where special construction techniques may
be necessary in order to ensure compliance with this require-
ment. The combining district also could extend this criterion
to single-family dwellings.

> Maximum Densities/Intensities-Airport noise and safe-
ty compatibility criteria are frequently expressed in terms of
dwelling units per acre for residential uses and people per
acre for other land uses. These standards can either be direct-
ly included in a combining zone or used to modify the under-
lying land use designations. For residential land uses, the cor-
relation between the compatibility criteria and land use des-
ignations is direct. For other land uses, the method of calcu-
lating the intensity limitations needs to be defined.
Alternatively, a matrix can be established indicating whether
each specific type of land use is compatible with each com-
patibility zone. To be useful, the land use categories need to
be more detailed than typically provided by general plan or
zoning ordinance land use designations.

> Open Areas for Emergency Landing of Aircraft-In most
circumstances in which an accident involving a small aircraft
occurs near an airport, the aircraft is under control as it
descends. When forced to make an off-airport emergency
landing, pilots will usually attempt to do so in the most open
area readily available. To enhance safety both for people on the
ground and the occupants of aircraft, airport compatibility
plans often contain criteria requiring a certain amount of open
land near airports. These criteria are most effectively carried
out by planning at the general or specific plan level, but may
also need to be included in a combining district so that they
will be applied to development of large parcels. Adequate
open areas can often be provided by clustering of development
on adjacent land.

> Areas of Special Compatibility Concern-A significant
drawback of standard general plan and zoning ordinance
land use designations is that they can be changed. Uses that
are currently compatible are not assured of staying that way
in the future. Designation of areas of special compatibility
concern would serve as a reminder that airport impacts
should be carefully considered in any decision to change the
existing land use designation. [A legal consideration which
supports the value of this concept is that down-zoning of a
property to a less intensive use is becoming more difficult. It
is much better not to have inappropriately up-zoned the
property in the first place.]

> Real Estate Disclosure Policies-The geographic extent
and specific language of recommended real estate disclosure
statements can be described in an airport combining zone
ordinance.

TABLE 50

Possible Airport Combining Zone Components
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Also see Chapter 4 for a discussion
of this topic from the perspective of
ALUCs. Note that local agencies
which are airport proprietors also are
obligated to submit certain airport
plans for ALUC review.

Any environmental documents pre-
pared in conjunction with these
actions also should be submitted for
ALUC review.

For example, proposed ordinances
or regulations involving allowable
land uses, densities, structure heights,
or sound insulation must be submit
ted for ALUC review. Architectural
standards, sign regulations, and
other such matters which clearly do
not have airport land use implica-
tions need not be submitted.

While ALUCs may define policies establishing how and where each of these
measures should be used, the effectiveness of each is enhanced by actions
which local governments can take. Chapter 3 contains a discussion of the
applicability of each of these measures to accomplishment of airport land
use compatibility planning objectives.

SUBMITTING PROJECTS FOR REVIEW

Reviews by Airport Land Use Commissions

In counties where an airport land use commission exists, the obligations of
counties and cities with regard to submitting land use projects and other

actions for the commission's review are well defined in the state law. Local

jurisdictions cannot legally ignore these requirements. If they do, ALUCs can

initiate the review process on their own and seek a writ of mandate to force

the local jurisdiction to provide the necessary project information.

The types of land use projects to be submitted depends upon:
• Whether a compatibility plan has been adopted by the ALIJC;
• What action the county or city has taken with regard to making its

general plan or specific plan consistent with the compatibility plan;
• Whether the project requires an amendment to the local general plan,

specific plan, or zoning ordinance; and
• Whether voluntary agreements for the review of projects have been

established.

The requirements for project review can be summarized as follows:

> General Plans and Specific Plans-As discussed in the preceding chapter,
counties and cities must refer any proposal to adopt or amend a general

plan or specific plan to the ALUC for review if the proposal involves land
within an airport influence area defined by the ALUC (Section 21676(b)).
This requirement applies regardless of whether the proposal has convnu-

nity-wide applicability or affects only a single parcel (unless the parcel is
not in the airport influence area). It also applies both to actions initiated

by the local agency or a property owner and to amendments proposed

for the purpose of making a general plan or specific plan consistent with
an ALUC's compatibility plan.

> Ordinances and Regulations-Proposed zoning ordinances and building
regulations also must be submitted for ALUC review before being acted

upon by the local agency if they affect the compatibility of land u.ses
located within an airport influence area (Section 21676(b)).

> Individual Development Projects-Once an ALUC has adopted a compat-
ibility plan, requirements for local jurisdictions to submit individual
development proposals for review depends upon whether the county or

city has acted to make its plans consistent with the ALUC's plan or to

overrule the commission. Prior to when the local jurisdiction takes a Con-
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sistency or overruling action, all individual development projects must be
submitted for review (Section 21676.5(a)). This requirement includes

referral of actions which are ministerial unless the ALUC has indicated it
does not want to receive them (see discussion in Chapter 4). Referral of

all project proposals also continues to be mandatory if the local jurisdic-

tion has opted not to fully incorporate essential compatibility criteria and

procedures into local plans and policies, but has merely eliminated the

direct conflicts with the compatibility plan.

Submittal of individual development projects becomes voluntary only

when: the local plans have been made fully consistent with the ALUC's

plan or the local jurisdiction has overruled the ALUC; and the action does
not involve a general plan, specific plan, or zoning amendment previ-

ously reviewed by the ALUC. Even in these circumstances, however, local

agencies are encouraged to form an agreement with the airport land use
commission for review of major land use development project propos-

als-those which could have airport land use compatibility implications.

A factor to be borne in mind with voluntary project-review agreements is

that the ALUC's review is advisory only. The overruling procedures which

must be followed with respect to mandatory reviews are not in effect.

> Airport Plans-Proposed airport master plans, expansion of an existing

airport, and plans for construction of a new airport (or heliport) must be

submitted to the ALUC for review in accordance with Sections 21676(c),

21664J, and 21661.5, respectively. This referral requirement is inde-
pendent of whether the ALUC has previously adopted a compatibility

plan or the county or city has taken action with regard to the consistency

of its general plan or specific plan.

Reviews by Other Agencies

In addition to being reviewed by the airport land use commission, certain

airport-vicinity development actions also must be submitted to other agen-

cies for review. Counties and cities should be aware of the extent to which

these review requirements apply within their jurisdictions and inform project

proponents accordingly

Federal Aviation Administration

The FAA's involvement in the review of local projects derives both from its

authority over navigable airspace and its function as a funding agency for

airport planning studies and airport improvement projects.

> Aeronautical Studies-As noted earlier in this chapter, Federal Aviation

Regulations Part 77 requires that anyone proposing to construct an object

which could affect the navigable airspace around an airport submit infor-

mation about the proposed construction to the FAA. The FAA then con-

ducts an aeronautical study, the outcome of which is a determination as

to whether the object would be a potential hazard to air navigation. If the

proposed object is concluded to pose a hazard, the FAA may object to its

The FAA's review does not consider
the type of land use involved. Neither
does the FAA approve or disapprove
the proposal; it merely evaluates and
recommends.
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construction, examine possible revisions of the proposal to eliminate the

problem, require that the object be appropriately marked and lighted as

an airspace obstruction, and/or initiate changes to the aircraft flight pro-
cedures for the airport so as to account for the object.

> Airport Improvement Program Grants-Through its Airport Improvement
Program (AIP) grants, the FAA currently funds 90% of the cost of most

planning studies and eligible improvement projects at airports in

California. As a condition for receipt of a grant, an airport project spon-

sor must assure the FAA that it will take appropriate actions "to restrict

the use of [and adjacent to or in the immediate vicinity of the airport to
activities and purposes compatible with normal airport operations,
including landing and takeoff of aircraft." The FAA does not routinely

review land use development near an airport with respect to this grant

assurance obligation; it only becomes involved when a problem is

brought to its attention. The FAA does, however, review airport layout

plans and plans for federally funded construction to ensure compliance

with Federal Aviation Regulations and airport design standards.

California Department of Transportation

Through its Division of Aeronautics, the California Department of Transpor-

tation has review and, in certain cases, permitting authority with respect to
several types of airport and airport-related land use actions. These include:

> Airport Permits-The Department of Transportation has authority under
the State Aeronautics Act to issue permits for the approval of airport sites

and the operation of airports (Section 21662). Moreover, other than for a

few limited exceptions (a private-use facility, for example), it is unlawful
for any political subdivision or any person to operate an airport unless

the airport has a valid state permit (Section 21663). The law spells out the

conditions for issuance or amendment of an airport permit.

Regulation of Obstructions-A state permit is also required for construction
of objects that would affect the navigable airspace. These objects include:
. Any structure taller than 500 feet above ground level, unless the

height of the structure is required to be approved by the Federal

Communications Commission or the Federal Aviation Administration
(Section 21656).

. Any structure or object of natural growth which would exceed the

height limits specified in Federal Aviation Regulations Part 77, Subpart

C, unless the FAA has determined that the object's construction, alter-

ation, or growth would not constitute a hazard to air navigation or

otherwise create conditions unsafe for air navigation (Section 21659).

The contents of the Education Code > School Site Reviews-Two sections of the Education Code (17215 and
sections are included in Appendix A. 81033) require that the Department of Transportation investigate and

make recommendations regarding acquisition of property- for school and

community college sites near airports. Specifically, before a district can
acquire property for a school or community college site that would be
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within two miles of an airport runway or potential runway included in an

airport master plan, the Department must investigate and submit a report

of its findings regarding that acquisition. This requirement also applies to

additions to an existing site. The primary factors considered in the analy-

sis of a site by the Department's Division of Aeronautics are aircraft acci-

dent exposure and aircraft noise. Division staff will review the airport

compatibility plan, if one exists, and will ask for comments from the

appropriate ALUC as a part of its investigation. Input from an ALUC and

compatibility criteria established in an adopted plan weigh heavily in the

Department's final report and recommendation about the suitability of

the proposed acquisition for use as a school or community college.

> Building Site Reviews-A review process similar to that for school sites

is established by a section of the Aeronautics Act (Public Utilities Code,

Section 21655). This section requires that the Department of Transpor-
tation be notified of any state agency proposal to acquire a site for a state

building if such site is within two miles of an airport runway. The Depart-

ment of Transportation, Division of Aeronautics then investigates the site

and reports its recommendations to the agency.

California Environmental Quality Act Reviews-Another avenue through

which the Division of Aeronautics becomes involved in local projects is

through the California Environmental Quality Act (CEQA). As a responsible

agency having permitting authority for airports, the Division of Aeronautics
reviews and comments upon environmental impact documents prepared

for airport master plans and airport improvement projects. The Division

of Aeronautics also frequently comments upon environmental documents
associated with local general plans, specific plans, and individual develop-

ment projects near airports.

Regional Planning Agencies

Most of the single- or multi-county regional planning agencies in the state

have responsibilities for reviewing grant applications and setting regional

priorities for the use of federal and state grant funds. These agencies also
frequently review and comment upon airport master plans and environ-

mental documents for airport plans and improvements.

Airport Proprietors

No state laws require the participation of airport proprietors in the review
of proposed land use development in the airport vicinity. These agencies

are nevertheless often the most knowledgeable about the effects which

nearby development would have upon the operation of their airports.

COMPATIBILITY PLANNING IN COUNTIES WITHOUT ALUCS

As a result of either a special exemption or through establishment of the

alternative process, several counties in the state do not have an airport land

Legislation enacted in 1994 requires
lead agencies to use the Airport

Land Use Planning Handbook as a

*technical resource" when assessing
the airport-related noiseand safety
impacts of projects in the vicinity of
airports (Public Resources Code,
Section 21096).

DEPT. OF TRANSPORTATION
G U I D A N C E
Proponents of major devel-

opment projects and the local agen-
cies which have land use jurisdiction
over airport environs are urged to
seek the input of airport manage-
ment when preparing community
plans and plans for development.
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AL6 DEPT. OF TRANSPORTATION
G U 1 D A N C E
Under the law, the Division

of Aeronautics has the responsibility
for reviewing and approving the
processes by which a county and
each affected city in the county
establish and implement compatibil-
ity planning under the alternative
process. To be acceptable, an alter-
native process must, at a minimum,
address all of the topics associated
with making local plans consistent
with an ALUC plan. Additional pro-
cedures special to the alternative
process also must be defined as indi-
cated here.

Irrespective of requirements of the
Aeronautics Act, state general plan
requirements for noise and safety
elements arguably require some level
of airport compatibility planning by
counties and cities.

use commission. As emphasized in Chapter 1, however, the lack of an ALUC

does not eliminate the responsibilities of counties and cities to engage in

airport land use compatibility planning. If anything, not having an ALUC

increases the obligations of local agencies in this regard. These obligations

extend both to preparation of compatibility plans and to the subsequent
review of individual development proposals.

In accordance with state law (Section 21670.1(cx2)), establishment of the

alternative process in a county requires the county and `the appropriate
affected cities having jurisdiction over an airport' to adopt processes which
provide for:

. Preparation, adoption, and amendment of a compatibility plan for

each public-use airport in the county and designation of an agency
responsible for these actions;

• Public and agency notification regarding compatibility plan prepara-
tion, adoption, or amendment;

• Mediation of disputes regarding preparation, adoption, or amendment
of compatibility plans;

• Amendment of general plans and specific plans to be consistent with
the compatibility plans.

Compatibility Policies

jurisdictions within counties without ALUCs (other than counties which are
exempt) still must adopt airport land use compatibility plans or policies for the

portion of any public-use airports environs which lies within their horders.

Compatibility planning for private-use airports is not required. Compatibility
policies can be adopted as separate documents equivalent to ones adopted by

ALUCs. Alternatively, compatibility planning policies can be folded into the

general plan or other local policy documents as outlined earlier in this chap-
ter with respect to making a general plan consistent with a compatibility plan.

Whichever option is chosen, the same concerns as would he found in a
compatibility plan adopted by an ALUC must be explicitly addressed.

Compatibility criteria must be established and any internal conflicts between
the criteria and land use designations or other elements of the general plan
must be resolved.

Project Reviews

In addition to adoption of compatibility criteria and designation of appro-

priate land uses for the environs of each airport, jurisdictions in counties

without ALUCs must adopt project review procedures and mechanisms

necessary for ensuring compliance with the compatibility criteria. Specific
attention should be given to the following:

Special Review Process-Proposals for major land use development with-
in the airport influence area should specifically be reviewed for consis-

tency with the airport land use compatibility criteria. A list of the types

of projects subject to this review should be established. When action on
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the proposal involves discretionary approval by the county or city, spe-

cific findings should be made that either (1) the proposal is consistent

with the compatibility criteria or (2) other overriding land use factors are

of higher priority to the community.

Interagency Communication and Cooperation-Among the functions pro-

vided by ALUCs, a particularly important one is to facilitate coordination

of planning between agencies having land use jurisdiction around air-

ports and agencies which own the airports. This function still needs to

be accomplished when an ALUC does not exist. Formal interagency

agreements should be established between the affected entities for each

airport. These agreements should refer to the compatibility plan and the
project review process, as well as to any adopted airport plans.

Information on land use development in the vicinity of an airport should

be provided to the agency (or private party) owning the airport for

review and comment. Also, airport operators should inform surrounding

jurisdictions about any proposed changes in airport development or
operation which could affect surrounding and. Methods for resolving

conflicts also must be identified.

OVERRULING ALUC DECISIONS

Various sections of the airport land use commission statutes provide for
local agencies to overrule ALUC decisions on land use matters and airport

master plans. The overruling process involves three mandatory steps:

• The holding of a public hearing (except when a the ALUC disapproves

a county or city action prior to having adopted a compatibility plan);

.'fhe making of specific findings that the action proposed is consistent

with the purposes of the ALUC statute; and

. Approval of the proposed action by a two-thirds vote of the agency's

governing body.

Two particular aspects of the overruling process warrant further examina-

tion. One is the issue of what constitutes valid findings under the provisions
of the law. The other involves the subsequent implications of an overruling

action.

Findings

A requirement for a local agency to make specific findings in conjunction

with a decision to overrule an airport land use commission action is includ-

ed in six separate sections of the ALUC statutes. In each case, the law pro-

vides that the findings must show that the proposed local agency action "is

consistent with the purposes of this article stated in Section 21670." A coun-

ty or city cannot simply overrule an ALUC decision without first document-

ing the basis for the overruling action and relating that basis directly to the

purposes for which the ALUC statutes were adopted. The purpose of find-

ings is to assure compliance with state law.

The Aeronautics Act primarily refers
to the term "overrule," although
"override" is used in some sections.
In common practice, the two terms
are often used interchangeably. The
critical point is that any local agency
overruling of an ALUC must include
the three steps listed here.

Note that a 1992 opinion of the
State Attorney General concluded
that a two-thirds vote of the entire
membership of a city council or
board of supervisors is not necessary
for an overruling; a two-thirds vote
of the members constituting a quo-
rum is sufficient.
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A document prepared by the
Governor's Office of Planning and
Research (OPR), Bridging the Gap:
Using Findings in Local Land Use
Decisions (the 1989 version remains
current as of late 2001), examines
the subject of findings at length. The
purpose here is only to highlight key
factors, particularly as they apply to
local agency overruling of ALUC
decisions.

These comments do not constitute a
legal opinion regarding the require-
ments for use or adequacy of find-
ings. Local agencies should consult
with their respective legal counsels
on these matters.

The necessity for adequate findings
to accompany a local agency's over-
ruling of an ALUC was affirmed in a
1992 court case, California Aviation
Council v City of Ceres. In this case
the court found that the Ceres city
council had merely referred to the
AWC statutes and then concluded
that the proposed land uses mini-
mized public exposure to excessive
noise and safety hazards in the air-
port area. The findings did not doc-
ument the critical links between the
proposal, the finding, and the facts.

The Concept of Findings

Requirements for a government entity to make findings of fact when taking
certain actions appear in many pans of state law. Also numerous court cases

have dealt with the issues of findings and their adoption. The most impor-

tant case regarding the use of findings in local land use decisions was

Topanga Association for a Scenic Community v. County of Los Angeles

[(1974) 11 Cal. 3d 5061. In its ruling on this case, the Court defined findings,

explained their purposes, and outlined when findings are needed in mak-

ing local land use decisions.

Findings were defined in the decision as legally relevant conclusions that

explain the decision-making agency's method of analyzing facts, regula-

tions, and policies and the rationale for making the decisions based on the
facts involved. Findings are used to show how local decision-makers arrived

at their decision based on facts and established policies.

The Topanga court also outlined five purposes for making findings.

Findings should:

is Provide a framework for making principled decisions, enhancing the

integrity of the administrative process;

• Help make analysis orderly and reduce the likelihood that the agency

will randomly leap from evidence to the conclusions;

• Enable the parties to determine whether and on what basis they may

seek judicial review and remedy;

• Apprise a reviewing court of the basis for the agency's action; and

• Serve a public relations function by helping to persuade the parties

that administrative decision making is careful, reasoned, and equitable.

In its review of findings requirements, OPR offers several guidelines regard-

ing what constitutes sound, legally sufficient findings. Perhaps most basic

among these guidelines is that findings must be substantive, not just bare

conclusions or recitations of the law: "Generally, findings are not sufficient

if they merely recite the very language of the local ordinance or state statute
that requires them." In other words, findings must "bridge the analytical gap
between raw data and ultimate decision." Findings made by a local com-
mission composed of laymen can be informal, however. They are not

required to meet the standards of judicial findings of fact.

Findings Accompanying an overruling of an ALUC Decision

In general, California law does not clearly distinguish between situations

which require findings and those which do not. However, with respect to a

local agency's action to overrule an ALUC decision, the law is quite specif-

ic. Any such action-whether it involves a general plan, an individual devel-

opment proposal, an airport master plan, or other local project reviewed by

the ALUC-must be accompanied by specific findings of fact supported by

substantial evidence.

The essential substance of the findings which accompany a local agency

overruling of an ALUC decision is indicated in the ALUC statutes. The find-
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ings must demonstrate that the proposed action "is consistent with the pur-

poses..." of the statutes as set forth in Section 21670. Examination of Section

21670(a) indicates that five separate purposes for the legislation are stated:

•°. to provide for the orderly development of each public use airport

in this state..."
."...to provide for the orderly development of...the area surrounding

these airports so as to promote the overall goals and objectives of the

California airport noise standards..."
."...to provide for the orderly development of...the area surrounding

these airports so as...to prevent the creation of new noise and safety

problems."
."...to protect the public health, safety, and welfare by ensuring the

orderly expansion of airports. ."

."... to protect the public health, safety, and welfare by... the adoption
of land use measures that minimize the public's exposure to excessive

noise and safety hazards within areas around public airports to the

extent that these areas are not already devoted to incompatible uses`

Although findings do not need to address each of these purposes point by

point, it is essential that, collectively, all of the purposes be addressed. The

following paragraphs outline possible approaches to demonstrating a pro-

posed action would indeed be consistent with these purposes.

> Providing for Orderly Development of the Airport-The findings should

document:
• How the local agency has considered any adopted long-range devel-

opment plans that may exist for the airport;
• Ilow the local agency plans support development of the airport over

at least the next 20 years; and

• How local land use planning and zoning actions would serve to

protect the approaches to the airport runways.

When a master plan has been adopted for an airport, the local agency's

analysis should focus on the relationship between the proposed local
action and the airport's plan. In instances where a master plan for the air-

port does not exist (or was never adopted), the ALUC is required to have

obtained Division of Aeronautics approval to use an airport layout plan
as the basis for preparation of the commission's compatibility plan. Under

those circumstances, the state-approved plan should be the basis for the

local agency's analysis.

Relationship to California Airport Noise Standards-The state airport noise

standards are set forth in Title 21 of the California Code of Regulations.

These standards are "designed to cause the airport proprietor, aircraft

operator, local governments, pilots, and the [Department of Transportation]

to work cooperatively to diminish noise problems."

In addressing the question of consistency of the proposed action with the

state noise standards, the local agency should refer specifically to the

See Appendix A of this Handbook
for the complete text of Section
21670(a).
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content of the noise element of its own general plan. Section 65302(g) of

the Government Code requires community general plans to include a

noise element. This element is required to describe the community noise
environment in terms of both near and long-term noise exposure con-

tours for various noise sources. Airports are among the noise sources that

should be considered in the noise element. The findings should:

• Document any inconsistencies between noise element policies and

noise compatibility criteria in the ALUC compatibility plan and

attempt to resolve why the differences exist;
• Show how noise element policies will assure conformance with the

state noise airport standards; and
• identify any measures to be incorporated into local development to

mitigate existing and foreseeable airport noise problems.

Preventing Creation of New Noise and Safety Problems-The preceding

item covers the topic of noise. With respect to safety, reference should

be made to both the land use and the safety elements of the general plan.

Aircraft accident location data and analyses presented in Chapters 8 and

9 of this Handbook also can provide factual support for the findings. The

findings should:

• Document any inconsistencies between the proposed land use action

and safety compatibility criteria in the ALUC compatibility plan;

• Describe the measures taken to assure that risks-both to people and

property on the ground and to the occupants of aircraft-associated

with the land use proposal are held to a minimum; and

• Indicate that the proposed land use action falls within a level of

acceptable risk considered to be a community norm.

> Protecting Public Health, Safety, and Welfare by Ensuring Orderly Expansion

of the Airport-This purpose is essentially the same as the first one listed

above.

> Minimizing the Publics Exposure to Excessive Noise and Safety Hazards-

Key words in this component of the law's purpose are minimize and

excessive. The phrase "to the extent such areas are not already devoted

to incompatible uses" is significant as well.

The language used in the statute implies a quantitative assessment of

noise exposure and safety hazards. The purpose of the statute is not

merely to reduce the public's exposure to noise and safety hazards, but

to minimize exposure in areas with excessive noise or safety concems.

To adopt a finding demonstrating consistency with this purpose, the local

agency first must determine whether the existing noise exposure or safety

hazards are excessive.
. if existing noise and safety hazards are not excessive, then the

actions taken by the local agency must "prevent the creation of new

noise and safety problems" (see the third bullet above).

. If the existing exposure is excessive, the local agency would have to

show how its action in overruling an ALUC determination of inconsis-
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tency nonetheless minimizes additional exposure to those noise and

safety concerns that have been identified.

. Finally, the local agency needs to show the extent to which land uses

in the area in question are already incompatible with airport opera-

tions, and how an action to overrule would not create a new incom-

patible use, or would not expose additional persons or property to

noise and safety hazards associated with existing compatible uses.

Implications of Local Agency Overruling

The state law indicates several implications of a local agency's decision to

overrule an ALUC determination:

Action Approved-The most obvious outcome of a local agency's over-

ruling is that the proposed action-approval of a plan, ordinance, proj-

ect, or whatever-takes effect just as if the ALUC had approved it or

found it consistent with the compatibility plan.

> Subsequent Reviews-If a local agency adopts or amends a general plan

or specific plan for the airport area by overruling the ALUC, then subse-
quent ALUC review of individual development projects related to that

overruling become voluntary (Section 21676.5(b)).

Airport Proprietor's Immunity-Two sections of the law establish that, if a

county or city overrules an airport land use commission with respect to
a publicly owned airport not operated by that county or city, the agency

operating the airport "shall be immune from liability for damages to

property or personal injury caused by or resulting directly or indirectly

from the public agency's decision to override the commission's action

or recommendation" (Sections 21678 and, with slightly different wording,

21675.1(t)). The law does not indicate who will become liable under

these circumstances.

> Lack of Notification to ALUC-Another common situation which occurs

when a county or city is contemplating overruling an ALUC is the lack of

notification to the commission. From the perspective of ALUCs and air-

port managers, one of the significant shortcomings of the state law is that

it does not require a local agency to notify the commission of a pending

overruling action. Frequently, the ALUC and its staff do not become
aware that an overruling has occurred until after the fact, if at all. Giving

the commission an opportunity to state its case at a public hearing and
challenge unsupported findings would potentially avoid some of the

resulting incompatibilities and would further the objectives of the

statutes.

ROLE OF AIRPORT PROPRIETORS

Apart from their obligation to submit airport master plans, construction

plans of new airports, and plans for airport expansion (when an amended

It is perhaps of significance to note
that the immunity provision of the
state law has not been tested in court.
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airport permit is required) for airport land use commission review, airport

proprietors also have a more basic role in airport land use compatibility

matters. There are three facets to this role. One arises because of the rela-

tionship between the airport proprietor's actions and the substance of the

ALUC compatibility plan for the airport. A second is the airport proprietor's

direct responsibility for fostering compatibility between the airport and its

environs. Lastly, airport proprietors have a community relations role which

can have implications on land use compatibility issues.

Influence on ALUC Compatibility Plan

By law, an airport land use commission cannot establish policies governing

the operation of any airport. Nevertheless, because an ALUC's compatibility

plan for an airport must be based upon the long-range plans for that air-

port, the manner in which the airport is or will be constructed and operated

clearly has a major bearing on the compatibility plan. The airport's ability

to affect the location and magnitude of airport impacts can make develop-
ment compatible in places where it would otherwise not be acceptable.

Some examples of this relationship are obvious. The configuration of the

existing and proposed airport runways is a major determinant of noise and

safety compatibility zone locations. Other influences on the compatibility

plan are usually more subtle and may or may not be taken into account in

the ALUC's formulation of the compatibility plan. As mentioned in Chapter
3, one airport operational procedure which can have an important influence
on a compatibility plan is the location of traffic patterns. If a traffic pattern

exists only on one side of a runway, whether for compatibility purposes or
other reasons, fewer restrictions on land uses may be necessary on the non-
tr.tffic-pattern side.

Actions to Enhance Land Use Compatibility

Most airport proprietors understand that they too have a responsibility for

promoting airport land use compatibility. They cannot rely solely upon
actions taken by the airport land use commission or the agency having juris-

diction over local land uses. In locations where the need for compatible
land uses is particularly critical, airports should take direct action to prevent

or mitigate problems.

Airports need direct control over lands critical to airport operations because

of the limitations of land use planning and zoning measures for airport land

use compatibility purposes. As essential as the designation of appropriate

land uses is to airport land use compatibility, reliance on the normal form

of these documents does not provide adequate long-term compatibility

assurance. Among the important limitations which need to be recognized are:

> Ease of Change-Nothing permanently locks in a land use designation.

Future local legislative bodies can change the established designations-
by overruling the ALUC, if necessary. Such changes especially can occur
if the land changes jurisdiction (e.g., as a result of annexation).
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> Restrictiveness-Land use designations are limited as to how restrictive

they can be. If they are deemed to eliminate all reasonable economic use

of private property, they can be considered an unfair taking and result in

inverse condemnation. Especially in areas near ends of runways, the

restrictions may need to be more extensive or demanding than can be

accomplished by land use designations.

> Lack of Retroactiveness-Designating an area for a different use than the

one already existing may encourage change over the long run, but it does

not directly eliminate existing incompatible uses.

Given these limitations of land use planning and zoning measures, the only

certain means available to airport proprietors for protecting against incom-
patible development in the airport vicinity is to directly control the property

most critical to compatibility. In most instances, this means acquiring the

property. The acquisition can be outright, fee simple title acquisition or the

acquisition of an easement granting specified rights to the airport.

From the airport's perspective, the chief advantage of property acquisition

is to provide long-term assurance of land use compatibility. If the airport

owns the property or an easement, maintenance of compatibility is not
dependent upon the success of ALUC actions or the understanding and

cooperation of the local jurisdiction having land use powers. There are also

disadvantages, however; cost being the major one.

Airport property ownership is most critical for the runway protection zones.
These areas immediately beyond the runway ends should be clear of struc-

tures and be used only for agricultural or other low-intensity use. As dis-

cussed in Chapter 3, airport land use commissions are limited as to how far

they can go to restrict land uses without the restriction being legally deemed

to be a taking. The zoning authority of local agencies is similarly constrained.

In noise- and/or safety-impacted locations beyond the runway protection

zones, property acquisition may also be the only effective means of land

use control. This can be particularly true in situations where the local gov-

ernment having authority over land uses is not the same one that owns the
airport. In such cases, the interests and objectives of the land use jurisdic-

tion often differ from those of the airport agency.

Acquisition of Fee Simple Title

Airport acquisition of fee simple tide is not only the most absolute means

of controlling a property's use, it is the only type of action that ensures the

conversion of existing legal, but incompatible, land uses to uses more com-

patible with airport activities.

Acquisition of property for approach protection purposes is eligible for fed-

eral grants under the Federal Aviation Administration Airport Improvement

Program. EA-,k guidelines state that:

'...land interest is eligible which is necessary to restrict the use of land

in the approach and the transitional zones (the dimensions as cited in

For additional discussion of inverse
condemnation, see Chapter 3.

Among the assurances that an airport
proprietor must give to the FAA
before receiving a project grant is to
take appropriate action "to restrict
the use of land adjacent to or in the
immediate vionity of the airport to
activities and purposes compatible
with normal airport operations."
When the agency owning the airport
also has jurisdiction over surrounding
land uses, zoning may suffice, espe-
cially for lands outside the runway
protection zones. However, when the
jurisdictions are different or where
unprotected land is within a runway
protection zone, direct acquisition
may be the only effective means of
carrying out the grant assurances.
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Also see the discussion of the appro-
priateness of avigation easements as
buyer awareness measures earlier in
this chapter and in Chapter 3.

Standard Avigation Easement Rights
As described in Chapter 3, a stan-
dard avigation easement conveys
the following property rights from
the property owner to another entity,
usually the airport owner:

A right-of-way for free and unob-
structed passage of aircraft
through the airspace over the
property at any altitude above an
imaginary surface specified in the
easement (usually set in accor-
dance with FAR Part 77 criteria).

the applicable Advisory Circulars) to activities and purposes compati-

ble with normal airport operations as well as to meet current and antic-

ipated development at the airport." (FAA-1989a)

The FAA's Airport Design Advisory Circular indicates that airports should

own areas necessary to mitigate potential incompatible land uses where

adequate control cannot be provided by zoning, easements, or other means.

At a minimum, runway protection zones and areas adjacent to the runway

(locations where the Federal Aviation Regulations Part 77 transitional sur-

face is less than 35 feet above the adjacent runway surface elevation) should
be on airport property.

Depending upon the urgency, fee title acquisition can take one of these forrru:

> Condemnation-Public agencies have the authority to use eminent

domain proceedings to condemn property needed for public purposes.

For airport compatibility reasons, condenutation is usually reserved for

situations in which a significant compatibility conflict exists or is expected
to soon occur if action is not taken.

Purchase when on Market-A less adversarial approach to fee title acqui-
sition is for the airport to determine which properties it is interested in

buying, then purchase them when the owners place them on the market.
A potential difficulty of this approach is that the airport may not have or

be able to obtain the necessary funding in a timely manner. (Unlike with
construction projects, however, FAA grant funding for property acquisi-

tion can be obtained retroactively.) It is also possible that another buyer

could offer more money than the airport could pay.

> Purchase Assurance-A variation of purchasing property when it comes
on the market is for the airport to establish a purchase assurance agree-
ment with the owners of the property it wishes to buy. This agreement

would give the landowner assurance of a buyer when the owner chooses
to sell and, simultaneously, would give the airport the option of whether
or not to make the acquisition (a right ojfirst refusal).

Acquisition of Easements

Easements in general are a less-than-fee form of property ownership. They

convey specified rights from the owner of the underlying parcel to the party
which owns the easement. Two related, but different, types of easements

are sometimes acquired by airports as means of controlling certain types of

land use activities. One form, an avigation easement, is relatively common.

The other, approach protection easements, have only recently begun to be
acquired and are still relatively rare.

> Avigation Easements-Avigation easements have historically been used

to establish height limitations, prevent other flight hazards, and permit

noise impacts and other impacts related to the overflight of aircraft.

Airport acquisition of an avigation easement is sometimes an alternative
to fee simple title acquisition of property within or near the runway pro-
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tection zones, especially when outright acquisition is not affordable or

otherwise practical. In these instances, the property involved is usually

already developed. Airport proprietors often require property owners to
dedicate an avigation easement to the airport in exchange for installation

of noise insulation paid for by the airport (usually at least in part with the

assistance of the FAA).

A standard avigation easement usually involves conveyance of the prop-

erty rights listed in the adjacent sidebar. Sometimes, though, only part of

these rights are obtained. Most common is an Overflight Easement

addressing the noise and other impacts of aircraft passage over a prop-

erty, but not restricting the height of objects on the property.

Approach Protection Easements-A significant shortcoming of standard

avigation easements as a means of assuring airport land use compatibili-

ty is that they do not specifically regulate the types of land uses allowed

on the property. As long as the height limits and other conditions are
adhered to, any land use is permitted. Approach protection easements go

a step farther by combining standard avigation easement provisions with

the acquisition of specific development rights to the property.

Approach protection easement acquisition is particularly suitable for areas

which: (1) are not so highly impacted that fee simple tide acquisition is nec-

essary; (2) are currently in agricultural or other compatible use; and (3)

would be a significant problem if converted to an incompatible use. Future
uses of the property would he restricted to specified types of agriculture or

other compatible land uses. New residential development would be excluded.

Because the rights to ownership and limited use of the property remain with

the landowner, the cost of acquiring approach protection easements is usu-

ally less than that of fee title. Airports can obtain approach protection ease-
ments either through direct acquisition or, when necessary, by acquiring fee

title then reselling the property while retaining the easement.

Community Relations

Among the most effective means airports have available with which to min-
imize airport/community conflicts is to reach out to local residents by means
of a public relations program. Generally, the more informed that people are
about an airport and its activities, the less likely they are to complain about

it. Possible elements of a communication program might include:

• Creation of a telephone hot line.
• Periodic publication of a newsletter about the airport.

. Talks to local civic groups.

• Offering tours of the airport.

• Establishment of an airport/community advisory committee.

Additionally, a real estate disclosure program could be implemented, at

least in an informal manner, by the airport proprietor. An airport cannot, on

its own, include such a program as part of an overlay zoning ordinance

• A right to subject the property to
nolse, vibration, fumes, dust, and
fuel particle emissions associated
with normal airport activity.

• A right to prohibit the erection or
growth of any structure, tree, or
other object that would enter the
acquired airspace.

• A right-of-entry onto the property,
with appropriate advance notice,
for the purpose of removing,
marking or lighting any structure
or other object that enters the
acquired airspace.

• A right to prohibit electrical inter-
ference, glare, misleading lights,
visual impairments, and other
hazards to aircraft flight from
being created on the property.

A sample of a typical avigation ease-
ment is included in Appendix D.

The concept of approach protection
easements is very similar to that of
conservation easements used for the
purpose of preserving agricultural
land.
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affecting surrounding land use jurisdictions. Nevertheless, airport propri-
etors can assemble information about the airport, its activity levels and traf-
fic patterns, and any other factors which may influence land use compati-
bility. This information could then be distributed to local real estate agents
and be made available to airport area residents.
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CHAPTER 6

Measuring Airport Noise

OVERVIEW

By one common definition, noise is simply unwanted sound. Sound is

something which can be precisely defined and physically measured. A'oise,

on the other hand, is highly subjective. Sounds which may be pleasant and

desirable to one person may be noise to someone else. Moreover, even

when people agree that a sound constitutes noise, their reactions to that

noise may vary substantially.

The subjective and highly complex nature of noise is implicit even in the

measurement of noise. These characteristics are particularly evident with

respect to measurement of airport noise. As discussed in this chapter, air-

port noise differs in many respects from other sources of noise, including

other transportation noise. Also discussed are the efforts which have been
and continue to be made to devise ways of describing and quantifying air-

port noise. Lastly, issues involved with measuring noise levels for a partic-

ular airport and projecting potential future noise impacts are addressed.

CHARACTERISTICS OF AIRPORT NOISE

Noise is often perceived to be the most significant of the adverse impacts

associated with airport activity To better understand airport noise

impacts, it is important to recognize the variables involved with regard to

different types of aircraft, aircraft flight routes, and other factors such as

pilot technique.

Types of Aircraft

As experienced on the ground, the noise emitted by different types of air-

craft has distinct differences in terms of both the overall sound level and

other properties. The extent of the differences in sound levels generated by

a selection of general aviation, air carrier, and military aircraft can be seen

in Figure 6B. The illustrations depict the typical noise "footprint" created by

This chapter examines the various
factors involved in measurement of
airport noise. The discussion covers:
• Characteristics of airport noise
• Airport noise metrics
• Calculation of airport noise

contours
The chapter which follows addresses
the issue of setting land use compat-
ibility policies on the basis of airport
noise data.

As background to the topics which
follow, an understanding of the fun-
damental characteristics of sound is
valuable. Tables 6A and 68 provide
some basic information on sound
measurement and sound attenua-
tion, respectively. Figure 6A lists typ-
ical sound levels of common indoor
and outdoor sound sources.
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SOUND

Sound is transmitted in the form of pressure waves. These
waves are created by oscillation of particles of air-that is,
air particles being displaced from and returning to an equi-
librium position. As the particles are displaced, they bump
into surrounding particles which bump into others and so
on. In this manner, sound is transmitted through the atmos-
phere. Sounds are heard when the pressure waves of dis-

Magnitude

The magnitude or strength of a sound is determined by how
much the air particles are displaced from equilibrium by the
sound pressure waves. The greater the amplitude of the pres-
sure fluctuation, the more acoustic energy the sound wave
carries. Simply measuring the magnitude of sound on a linear
scale is not practical, however, because the range of sound
pressures which the human ear can detect is enormous-a
ratio of 1 to approximately 10" (1 followed by 14 zeros). By
converting this ratio to a logarithmic scale, the range can be
reduced to 14 units. The unit of sound level measurement on
this scale is the bel (in honor of Alexander Graham Bell).
Normally, though, these units are divided into tenths-that is,
decibels. The range of human hearing thus extends from 0
decibels, corresponding to the faintest sound level that the
healthy, unimpaired human ear can detect, to more than 140
decibels. (Sound levels of neady 200 decibels are possible-
such as inside a rocket engine-but are greater than the
unprotected human ear can withstand.)

Frequency
The frequency of a sound-its tonal quality-depends upon
the relative rapidity of the air pressure oscillation. In a low-
pitched tone, the sound waves are relatively far apart (that is,
the wavelength is relatively long), while in a high-pitched
tone they are squeezed much closer together. Frequency is
measured in cycles per second (also called hertz or Hz).
Although some pure tone sounds contain only one frequency,
more often sound is a mixture of different frequencies.

The response of the human ear to different sounds is signifi-
cantly affected by the frequency of those sounds. Although

Duration
The third component of sound is the length of time over
which it occurs. Many sounds have a distinct beginning and
ending; others, such as from aircraft overflights, gradually
increase and decrease without a sharp definition of when they
start or stop. In the latter case, the duration of the sound is
usually measured in terms of the time period over which the
sound level exceeds a specified threshold.

TABLE 6A

Measurement of Sound

placed air particles strike the eardrum, causing it to vibrate.

The physical properties of a sound can be measured in terms
of three basic components: magnitude, frequency, and dura-
tion. Although these components can be directly measured,
useful measures of sound are complicated both by environ-
mental variables and the way in which people hear sound.

The use of a logarithmic scale for measurement of the mag-
nitude of sound is often the cause for confusion because it
does not directly correspond to the way in which people per-
ceive the relative loudness of different sound levels. People
tend to think that, if two equal sounds are combined, the
result will seem twice as loud. In reality, however, combining
two equal sounds-although it doubles the sound energy-
produces only a 3 dB increase in magnitude, an amount
which is bare perceptible. For one sound to be judged twice
as loud as another, it actually must be 10 dB higher (meaning
that the acoustic energy must increase 10-fold). Because we
perceive the loudness of sounds in relative rather than
absolute terms, the relationship of 10 dB per doubling of
loudness applies to any 10 dB increase-sound level increases
from 40 dB to 50 dB or from 80 dB to 90 dB are both per-
ceived as representing a doubling of loudness.

people can hear sound frequencies as low as 20 Hz and as
high as 20,000 Hz, they do not hear all frequencies in this
range equally well. Very low and very high frequency sounds
are perceived to be less loud than mid-range sounds.

Most environmental sound measurements consequently are
weighted to simulate the varying frequency sensitivity of the
human ear. A widely used weighting for general environ-
mental sounds (as opposed to large-amplitude impulse
sounds such as sonic booms) is the A-weighted sound level
expressed in decibels (abbreviated as "dBA").

Because sound levels vary from one moment to the next, it is
not possible to say that a given noise was "so many decibels"
except when referring to an instantaneous measurement or
by averaging the sound level over time. As discussed else-
where in this chapter, numerous methods have been devel-
oped which seek to measure the overall exposure produced by
a noise event or events within a defined period of time.
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Sound Attenuation in the Outdoor Environment

Among the basic characteristics of sound which are of particu-
lar interest in the discussion of aircraft-generated noise are
sound attenuation or reduction over distance. Part of the reduc-
tion occurs because sound energy is spread over a three-dimen-
sional, geometrically increasing area as the distance from the
source increases. At sufficient distances from the source, geo-
metric spreading alone results in a 6 dB loss per doubling of dis-
tance. Actual attenuation of sound is greater than this as a
result of factors such as absorption by the atmosphere. Also,
atmospheric attenuation is greater for high-frequency sound
than for sound with a low frequency.

Other factors also influence the extent to which sound is atten-
uated in the environment. Sound propagation through the air is

Sound Attenuation Provided by Buildings

For indoor activities, another significant factor affecting the
level of aircraft-generated noise to which people are exposed
is the amount of sound attenuation provided by the building.
The sound insulation capabilities of buildings are measured in
several ways.

One measure commonly associated with the individual struc-
tural components of a building is the Sound Transmission
Class (STC). The STC rating of a component is expressed as a
single number, in decibels, and is calculated in laboratory
testing of the component. STC ratings are often used in con
struction specifications to indicate a required sound insula-
tion capability. The original application of STC ratings was
with regard to interior partitions, but it can also give some
indication of the sound attenuation provided by exterior
walls, windows, and doors.

Caution must be used, however, when attempting to evalu-
ate the exterior-to-interior sound level attenuation of a build
ing by means of STC ratings. First, as a single number, the
STC of a structural component may not adequately reflect
differences in the component's relative abilities to block

affected by meteorological conditions induding air tempera-
ture, temperature inversions, humidity, wind speed, and air tur-
bulence. Sound traveling along a hard ground surface is atten-
uated by approximately an additional 2.5 dB in 1,000 feet (com-
pared to the attenuation in air alone) and tall grasses or shrubs
can double this figure. Structures, terrain, or other barriers can
provide significant attenuation for ground-to-ground sound
as well.

Ground cover and objects on the ground, however, have little
effect on reducing air-to-ground sound such as that from air-
craft. Moreover, buildings and other such objects can cause
reflections which may even increase the localized sound level.

sounds of different frequencies. Secondly, the overall sound
attenuation provided by most buildings cannot be calculated
from STC ratings. The various components of a building each
have different noise insulation qualities. Moreover, sound
tends to enter an interior space not so much through indi-
vidual components, but by way of openings and gaps such as
vents, door jambs, and so forth. Interior noise levels from
exterior sources thus are substantially determined by the
weak link in the overall construction.

A more general measure of a building's sound attenuation
attributes is its Noise Level Reduction (NLR). Like STC, NLR is
a single-number value measured in decibels and as such may
disguise a building's varying response to different sound fre-
quencies. Unlike STC, though, NLR is measured in field test-
ing of actual structures. It thus takes into account the fact
that buildings are made up of numerous components.

(See Chapter 7 for a discussion of interior noise level stan-
dards and sound insulation programs.)

TABLE 6B

Sound Attenuation
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In several respects, aircraft noise is
intrinsically different from other
types of transportation noise.
- Directionality- Few other noises

routinely come from overhead.
, Intermittent Occurrence, Unlike

the often constant drone com-
mon from highway noise, aircraft
noise is usually composed of dis-
crete events.
Vibration: Blade slap noise from
helicopters and the low- frequen-
cy rumble created behind jet air-
craft as they take off often cause
perceptible vibration in structures.
Fear: In part because the source
is from overhead, there is some-
limes a sense of fear attached to
how people perceive aircraft noise
that is seldom evident with noise
from highways and railroads.

As discussed later in this chapter and
in the chapter which follows, these
characteristics often necessitate dif-
ferent approaches to airport noise
impact mitigation than are used with
respect to other noise sources.

With regard to aircraft noise emis-
sions standards, see the discussion
of federal laws and regulations ir.
Chapter 7.

a single landing and takeoff of each aircraft. Each of the footprints is broad-

ly representative of those produced by other aircraft similar to the ones

included. However, the actual sound level produced by any single aircraft

takeoff or landing will vary not only among specific makes and models of
aircraft, but also from one operation to another of identical aircraft.

Jet Airplanes

Both the character and the sound level (magnitude) of jet airplane noise has

changed over time as new engine technologies have been developed and

introduced into the airline and business jet aircraft fleets. The old, pure-jet

engines produce noise that is both very loud and at the high end of the fre-

quency spectrum. Newer generation, fan-jet engines-in which a substan-
tial volume of the air entering the engine bypasses the combustion cham-

ber-create noise that is comparatively lower both in magnitude and fre-

quency. Even among fan-jet engines, noise levels have been considerably
reduced with the most recent models compared to the earliest types.

Most of the overall noise level improvements experienced in recent years at

airports having jet activity have resulted from retirement of the older, loud-

er jet aircraft. As of January 1, 2000, the older-model, so-called Stage 2, fan-

jet aircraft have been phased out of the nation's airline fleet in accordance

with federal law. In many cases, though, compliance with the current Stage

3 phase-out standards has been accomplished not by retirement of the
entire aircraft, but by replacement or modification of the engines. Although

aircraft retrofitted with "hush kits" meet the present standards, they remain

comparatively more noisy than newer-technology aircraft. Additionally, the

Stage 3 standards apply only to aircraft weighing more than 75,000 pounds.

The many Stage 2 business jet aircraft which weigh less than this amount
are still allowed to operate. Such aircraft can produce a significant propor-
tion of the noise impacts at general aviation airports.

Furthermore, the effect of the technological improvements on aircraft noise
levels differs between takeoffs (departures) and landings (approaches).

Decreased engine exhaust noise together with improved climb-out perform-
ance (aircraft reach a higher altitude more quickly) have enabled major

reductions in departure noise levels. Approach noise has also recently

become a more prominent issue. Greater noise emissions from the fans and
compressors in high bypass engines have increased the comparative impor-

tance-and sometimes the actual noise levels-of aircraft approaches. One
further concern to he addressed is sideline noise produced by the reverse

thrust applied as aircraft land. This noise, particularly evident lateral to run-

ways, can be the subject of complaints, but usually has little effect on over-
all noise contours because of the dominance of takeoff noise.

The extent to which jet aircraft noise will be further reduced in the future

depends upon several factors. Continued technological advancements

appear capable of reducing noise emissions to levels below those of the

newest aircraft now in production. The question then becomes one of how

quickly such technologies will be introduced into the national and world-
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Typical Decibel Level of Common Sounds
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The drawings on these two pages show the relative noise levels produced

Small Helicopier
by different types of aircraft during landing and takeoff.

The contours represent the momentary maximum sound level experienced
on the ground as The aircraft flies over. The outermost contour tor each
aircraft indicates a 65 dBA sound level. Additional contours are at 10 dBA
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FIGURE 6B

Noise Footprints of Selected Aircraft
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Airline Aircraft TAKEOFF LANDING
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FIGURE 611 CONTINUED
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Figure 6C depicts the normal sound
level range of helicopter operations,
measured at a distance of 250 feet.

wide aircraft fleets. Also an important consideration is the rate at which

older, noisier aircraft will be phased out of operation. Lastly, in terms of

cumulative noise impacts, a key factor is the volume of future aircraft oper-

ations. Even with improved technologies, the potential exists for the over-

all noise level at airports to increase along with growth in the number of

aircraft operations.

Propeller Airplanes

The dominant noise from most propeller airplanes, whether they are driv-

en by piston or turbine engines, is from the propeller itself. Propeller air-

plane noise varies depending upon the number of engines, the rotational

speed of the propellers, the number of blades on each propeller, and the

pitch of the blades, as well as, to some extent, the type of engine.

A common perception is that propeller airplanes typically emit significantly

less noise than jet airplanes. Early-technology (and most tactical military) jet

aircraft clearly are very noisy-more so than most propeller airplanes. With
current model jets, however, the distinction is much less. Indeed, aircraft

weight accounts for much of the difference. Most propeller airplanes flying
today are substantially smaller and lighter than jet airplanes. For aircraft of

similar weight, the noise levels of aircraft that are propeller driven and those

that have new-tecttnology, fan-jet engines are not greatly different. Another
factor affecting the relative noise levels generated by the two aircraft types

is the takeoff climb profile. Because jets climb much more rapidly than typ-
ical propeller airplanes, the noise levels measured on the ground diminish

rapidly with increased distance from the runway. Consequently, at points

sufficiently far from the runway end, the higher altitude attained by jets may

make them effectively quieter than propeller airplanes. This phenomenon

can be seen from comparisons among the aircraft noise footprints depicted
in Figure 6B.

Unlike jet aircraft, the noise levels produced by average, propeller-driven,
small airplanes found at general aviation airports has not changed appre-
ciably over the years. The potential for hmtre technological improvements

is limited. Moreover, small, private airplanes tend not to be replaced with

newer models at anywhere near the rate common to airline aircraft. Thus,
for many years to come, the noise impacts of typical propeller airplanes are
likely to remain little different from what they are now.

Helicopters

Helicopter noise has a character all its own. Although a portion of the noise

emanates from the engines themselves, the uniqueness of helicopter noise is

mostly due to the modulation of sound created by the relatively slow-turning
main rotor. This sound modulation is referred to as blade slap. Blade slap is
most pronounced during low-speed descents and high- speed cruise. To a lis-

tener on the ground, it is most audible as the aircraft approaches. Helicopters
are also notable for creating vibration or rattle in structures.
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Gross Weight (pounds)

Source: Helicopter Association International (1993)

FIGURE 6C

Helicopter Noise Levels
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The discussion in this section con-
cerns the flight routes and proce-
dures used by aircraft under normal
flying conditions. Chapter 8 contains
information regarding how pilots
and aircraft react under emergency
circumstances.

An essential point to emphasize in
this discussion of aircraft flight
routes is that airport land use com-
missions have no authority to regu-
late where aircraft fly. That responsi-
bility rests With the FAA and, to a
lesser degree, with airport proprietors.

Research into methods of reducing helicopter noise is on-going. Remaining

to be seen is how successful and cost-effective the results will be.

Common Aircraft Flight Routes

In general, the most significant noise impacts created by aircraft are con-

centrated near the ends of airpon runways. The locations of aircraft flight

routes to, from, and around an airport, however, are also a major determi-
nant of where noise impacts occur. This section describes the major factors

which determine the type and location of aircraft flight routes near airports.

Types of Flight Rules

Aircraft fly to and from airports under two different sets of operating pro-

cedures defined by Federal Aviation Regulations.

> Visual Flight Rules (VFR)-VFR operating procedures apply at airports

when weather conditions (specifically, the horizontal visibility and the

cloud ceiling height) permit pilots sufficient time to see a runway for
landing as well as to see and avoid other aircraft in flight and obstacles

on the ground. These minimums are set by Federal Aviation Regulations

Part 91. Within controlled airspace around airports the minimum visibility
requirement for VFR flight is basically 3 statute miles. By requesting a spe-

cial VFR clearance, pilots can obtain minimums as low as 1 statute mile.
Minimums of 1 statute mile also are permitted in uncontrolled airspace.

> Instrument Flight Rules (IFR)-Linder IFR procedures, pilots must rely on

the aircraft's cockpit instrumentation, ground- or satellite-based naviga-
tional aids, and (where available) air traffic control services. IFR proce-

dures are required when the weather conditions are below the minimums-

for VFR operations.

Airport instrument procedures fall into two basic categories: approach,

procedures and departure procedures. Published procedures for individ-

ual airports are formally defined in accordance with federal guidelines
and must be approved by the FAA. Airports may have one or more of

each type of procedure based upon different navigational aids and appli-

cable to different runway ends.

A mixture of VFR and IFR procedures are frequently used for aircraft oper-

ations at airports. IFR procedures can be followed during VFR conditions.

This is the standard practice for airline aircraft, is often used by corporate

aircraft, and also occurs during instrument flight training. Additionally, VFR

procedures are often used at the termination of an IFR flight once the pilot

has the airport in sight.

Airplane VFR Traffic Patterns

Federal Aviation Administration guidelines establish the standard traffic pat-

tern flown by airplanes approaching and departing airports under VFR con-

ditions. Airplane traffic patterns are defined in terms of a generalized rout-

ing and an altitude (or height above the airport).
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The generalized routing is in the form of a racetrack-shaped path leading to

and from the runway in use (Figure 6D). FAA guidelines specify only the

shape of the pattern, not its size. Unless precluded by local conditions, traf-

fic patterns use left-hand turns. The direction of flow within a traffic pattern
depends mostly upon wind conditions. When winds are moderate to strong,

aircraft will almost always take off and land facing as closely into the wind

as the choice of runway alignment permits. When winds are calm or mild,
other factors such as attaining the most efficient flow of traffic or minimiz-

ing noise impacts may influence which runway direction is used.

It is important to realize that, although most pilots normally fly a standard

pattern at a nontowered airport, use of such a pattern is not mandatory.
Depending upon the direction from which the flight is coming, a pilot may

choose to make a base entry or straight in approach to landing. Also, after

takeoff, an aircraft may depart the pattern at various points.

Traffic patterns at airports where an airport traffic control tower is operat-

ing are more regulated, but often more variable, than at airports without

towers. Pilots commonly request the type of entry or departure which will
be most convenient to them. Controllers usually grant such requests if con-

ditions allow. However, when traffic is heavy, controllers may tell pilots
which aircraft to follow and when to make turns. Atypical flight tracks can

sometimes result.

The existence of standard patterns tends to give people who are not pilots

the impression that aircraft follow well-defined bighways in The sky. The

reality is that considerable variation occurs in how pilots fly traffic patterns.

This variation is expected and normal.

> Landings-For landings, pilots of average single-engine airplanes usually

fly the downwind leg (see Figure 6D) anywhere from %a to 1 nautical mile
(1,500 to 6,000 feet) laterally from the runway. The base leg may extend
even farther from the airport, particularly when other aircraft are in the

traffic pattern. There is a tendency by many pilots to fly a relatively wide

pattern at airports with a long, wide runway even when no other aircraft
are present. Also, terrain and other local conditions can affect how traffic
patterns are commonly flown at any given airport. When larger and faster

airplanes fly a traffic pattern, the pattern is not only typically higher, but

also farther out than one flown by smaller airplanes.

> Takeoffs-On takeoff, the normal procedure for small airplanes is to fly
straight ahead until reaching an altitude of at least 400 feet above the air-

port. Depending upon runway length, aircraft type, air temperature, and

pilot technique, this altitude may be reached over the end of the runway

or not until nearly a mile beyond the runway end. Some pilots (especially

those of agricultural aircraft) begin a turn at a lower altitude. Jets and

other large airplanes normally climb straight ahead until reaching an alti-

tude of at least 1,500 feet.

At most airports, the traffic pattern altitude for small airplanes is set at 800

Figure 6E depicts the actual flight
tracks at an airport having both air-
line and general aviation operations,
recorded from FAA radar over two
six-hour periods. Although certain
primary traffic corridors can be seen,
the significant diversity in flight track
locations is also apparent. Additionally,
even for aircraft following nearly
identical tracks, performance differ-
ences and the need to avoid con-
flicts with other aircraft results in
wide variations in aircraft altitudes at
any given point along a track.

These variations in flight paths and
altitudes may be somewhat reduced in
the future. At least near major airline
airports, newly emerging technologies
are expected to enable aircraft to
closely follow precisely defined flight
paths. The potential for creation of
enhanced noise abatement flight
procedures is yet to be explored.
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Note: This map depicts a selection of actual flight tracks compiled from Sacramento
International Airport radar data over a period of several hours. Arrivals are from the
north and departures are to the south. Closed-circuit tracks mostly represent general
aviation flight training activity.

Source: Sacramento County Airport System Noise Office

A
N 0 Miles 5

FIGURE GE

Sample Plot of Actual Flight Tracks
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The FAA has recently created a third
category of instrument approach
procedures: approach procedure
with vertical guidance (APiq. These
procedures are similar to precision
approach procedures in that they
provide vertical guidance. However,
for any of several reasons, they do
not fully conform to international
standards for precision approach
procedures.

Circle-to-land procedures can result
in aircraft overflights of areas adja-
cent to and near the ends of run-
ways which are seldom overflown
under regular visual flight condi-
tions. Also, these overflights may be
at altitudes well below the normal
traffic pattern altitude. The noise
and safety implications of circle-to-
land maneuvers may be worth spe-
cial consideration in land use plan-
ning around airports where such
procedures are common.

to 1,000 feet above the airport elevation. Higher altitudes are sometimes

established for large aircraft. These altitudes, however, apply only to a por-
tion of the traffic pattern (mostly the downwind leg). Elsewhere in the pat-
tern, aircraft are descending toward a landing or climbing after takeoff. FAA

regulations regarding minimum en route altitudes (in populated areas, 1,000

feet above the highest obstacle within 2,000 feet of the aircraft) do not apply

while an aircraft is landing at or taking off from an airport. The actual alti-
tude of an aircraft at any particular point along the traffic pattem is largely

dependent upon its performance capabilities plus, on landing, any visual

glide slope guidance which may be installed at the airport.

Instrument Approach Procedures

Instrument approach procedures are classified as either precision or non-
precision.

> Precision Approach Procedures-Precision approach procedures provide

both vertical and horizontal guidance to the aircraft. Current procedures
all rely upon using navigational aids located at the airport and elsewhere

on the ground nearby. In the future, the satellite-based Global

Positioning System (GPS) is expected to enable precision approaches

without the need for navigational equipment on the ground.

> Nonprecision Approach Procedures-Nonprecision approach procedures
give only horizontal guidance. Pilots must rely upon other means
(other navigation aids on or off the airport and/or radar control) to deter-

mine when to descend to a lower altitude along the approach course.

Historically, nonprecision approaches required installation of navigational

equipment on the ground at the airport or in the vicinity. More recently,
stand-alone GPS-based nonprecision approaches have come into use.

Precision approach procedures typically allow lower approach minimums

than do nonprecision approach procedures. Most precision approach pro-
cedures allow aircraft to land with weather conditions as low as a 200-foot
cloud ceiling and a I4-mile visibility. Some major airline airports have nav-
igational aids which enable suitably equipped aircraft to land with zero-
zero conditions. Good minimums for nonprecision approach procedures
are generally double those typical of a precision approach procedure.

Instrument approach procedures are divided into as many as four segments:
initial, intermediate, final, and missed. The initial and intermediate
approach segments serve to guide the aircraft from major air routes to the
airport vicinity. Once an aircraft is established on the final approach course,
it generally is aligned with the runway and is at a precise altitude. Aircraft

fly the final approach segment until reaching the specified minimum alti-

tude at which point, if the runway is visible, the aircraft either proceeds

straight ahead to the runway or circles to land on another runway. The

missed approach segment of the procedure is utilized if the runway is not
visible when the aircraft reaches a predetermined position (indicated by

navigational aids or timing) and minimum altitude or the pilot elects to

abandon the approach earlier. Missed approach procedures enable the air-

6-14 California Airport Land Use Planning Handbook (January 2002)



MEASURING AIRPORT NOISE CHAPTER 6

craft to climb back to a safe altitude and then either wait for weather con-

ditions to improve or proceed to another airport.

Until the mid 1990s, all instrument approach procedures relied upon
ground-based navigational aids. Since that time, procedures utilizing GPS

have come increasingly into use. Initially, all GPS procedures were "over-

lays"-near duplicates of already existing ground-based procedures. More

recently, procedures based solely upon GPS have been established. To date,

all GPS procedures are nonprecision (providing horizontal guidance only).
Ultimately, GPS has the potential to allow establishment of new instrument

approach procedures with lower minimums or even curved approach paths.

Another key advantage of GPS approach procedures is that they do not

require installation of on-ground navigational aids. Runways for which

ground-based procedures are not technically practical or cost-effective

(because of relatively low activity levels) thus may be capable of accom-

modating a GPS-based approach.

Despite this potential, it should be realized that, even with GPS, every run-

way will not become an instrument runway, let alone a precision instrument
runway. The FAA has adopted minimum design criteria for runways to sup-

port various categories of instrument approach procedures (whether GPS or

otherwise). For example, the minimum runway length requirement (as of

late 2001) is 3,200 feet for a nonprecision approach. Additionally, lateral

setback distances from the runway and the presence of obstacles in the
approach and missed approach path are major determinants of the visibili

ty and descent minimums that an approach can have.

Instrument Departure Procedures

All airports with instrument approach capabilities also have published instru-

ment departure procedures. These procedures enable aircraft to depart an air-

port and climb to en route airspace. Departure procedures are usually less

complex than approach procedures and often do not depend upon on-air-

port navigational aids. For airline and charter aircraft operations, certain min-

inwm visibility conditions must be met before the aircraft can take off. No
minimums are set for operations by private aircraft operating under Federal

Aviation Regulations Part 91. Also, instrument departures are permitted from

any airport, even those without an instrument approach procedure.

Airport-Related Factors

Adjustments to standard traffic patterns frequently are made to reflect spe-

cific conditions at individual airports. Airports where multiple runways are

simultaneously used may limit the pattern locations of individual runways

in order to avoid air traffic conflicts. Similarly, when two or more airports

are situated close together, limitations on their traffic pattern locations may

be necessary.

High terrain on one side of an airport is another local condition which may

dictate establishment of a right-hand pattern to a runway. Finally, the loca-

tions of traffic patterns and flight routes to and from an airport are some-

<JEPT. OF TRANSPORTATION
ML6G U I D A N C E

Even though GPS may
enable many runways currently with-
out an instrument approach proce-
dure to have one in the future,
ALUCs cannot necessarily assume
this will occur for any particular run-
way. ALUCs are limited by state law
to basing their compatibility plans on
master plans or layout plans adopted
by airport proprietors. Therefore,
unless the adopted plan indicates a
runway to be a future instrument
runway or the instrument procedure
already exists, ALUCs should not
base their plans on the possibility
that a procedure will be created.
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times defined so as to minimize aircraft overflight of residential or other
noise-sensitive land uses.

Specialized Aircraft Flight Routes

In addition to the common arrival and departure flight routes flown by most

aircraft, some airports have activity by specialized aircraft which may have
their own particular routes.

Helicopter Flight Patterns

Normal flight patterns for helicopters are the same as those for airplanes in
certain ways and are different in others. Most of the differences result from
the distinct operating characteristics of helicopters.

> Visual Flight Rules-Helicopter flight under VFR conditions involves sig-
nificant differences from airplane flight. For example, en route altitude is
generally lower for helicopter flights than it is for airplanes. Federal

Aviation Regulations Part 91 establishes the minimum en route altitude

for all aircraft at 1,000 feet over urban areas and generally 500 feet over

less populated locations. Helicopters, however, may be operated at less

than these minimums if "the operation is conducted without hazard to
persons or property on the surface."

The FAA has not established a.standard airport traffic pattern for heli-
copters comparable to that for airplanes. FAR Part 91 dictates only that

helicopters should "avoid the flow of fixed-wing traffic." This is often
accomplished by flying both at a lower altitude than the airplane traf-
fic pattern and along different routes. Also, many airports and heliports

have adopted official or unofficial helicopter approach and departure
routes.

Because helicopters require little or no landing or takeoff roll along the

ground the way airplanes do, they can approach or depart a
landing/takeoff site from virtually any direction when not limited by

obstacles, established procedures, or other factors. Given the choice, hel-
icopters, like airplanes, will land and take off as closely into the direction
of the wind as possible. Helicopter landing approach and takeoff climb
angles are comparatively steeper, however. Also, the length of these seg-
ments can be much shorter than needed for airplanes.

Instrument Flight Rules-Under instrument weather conditions, helicop-
ters mostly follow the same flight rules as airplanes. At airports, for exam-

ple, properly equipped helicopters can use the same instrument approach

and departure procedures as those flown by airplanes. Some helicopter
facilities, however, may have instrument procedures exclusively for
helicopter use.

Fire Attack Aircraft

Fire attack aircraft operated at many airports in California often utilize spe-
cial flight tracks not normally followed by other types of aircraft. For exam-
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ple, fire attack aircraft sometimes will make a low pass over the runway
prior to landing (primarily at a nontowered airport) or will circle back over

the airport to gain altitude on departure. Another common procedure is for
these aircraft to take off and land in opposite directions on the same run-

way. This is particularly common when the fire attack reload base is at one

end of the runway or if dictated by terrain or land use considerations

Agricultural Aircraft

In agricultural locations, agricultural crop duster aircraft often are the prin-

cipal contributors to an airport's overall noise impact. Agricultural aircraft

noise differs from that of other aircraft and is difficult to accurately portray

in airport noise contours. A key factor is that these aircraft seldom climb to

normal traffic pattern altitudes and they often make turns at low altitudes

close to the runway.

Other Factors Affecting Airport Noise Levels

Although aircraft characteristics and flight routes are the principal deter-

minants of airport noise impacts, other factors have noteworthy con-

tributing roles.

Ground Operations

Although airborne aircraft operations are the primary source of aircraft noise

in the vicinity of an airport, ground operations can also produce significant

impacts under certain circumstances. Particular locations of ground opera

tion noise include:

On the Runway-Significant noise levels are generated behind an aircraft,

especially a jet aircraft, as full engine thrust is produced during accelera-
tion to takeoff. (More specifically, the highest noise levels are experi

enced at a 15 to 45 angle from the aircraft path; directly behind the air-

craft is a zone of relative quiet.) On landing roll-out, power settings on

most aircraft are low and the noise is comparatively minimal. The one

significant exception is when jet aircraft use reverse thrust to decelerate
after landing. This action can produce high noise levels in front and to

the sides of the aircraft. (Note: reverse thrust noise is included in stan-

dard Integrated Noise Model computations.)

► Taxiing-Aircraft mostly use low power settings when taxiing between
parking locations and a runway. For most aircraft, the resulting noise lev-

els are minimal and not a factor off the airport property. There are excep-

tions, however. For example, aircraft require added power to begin mov-

ing when stopped. Also, large aircraft need to apply moderate power to

engines on one side in order to turn while taxiing at low speeds. With pro-

peller airplanes, moderately high engine power is briefly necessary to stall

the engine. Noise levels increase correspondingly for these few moments.

At Runway Holding Bays-Pre-flight engine run-ups by piston aircraft are

usually conducted at holding bays or other locations near the ends of run-
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Airport land use commissions sel-
dom adapt land use compatibility
criteria which specifically consider
noise from aircraft ground opera-
tions not on the runway. Nevertheless,
these noise sources can be signifi-
cant in locations immediately adja-
cent to an airport. INM now allows
analysis of aircraft run-up noise.

It should be noted that the cumula-
tive noise level contours which
ALUCs use for land use compatibility
planning purposes normally do not
take into account variables such as
these. Unless special steps are taken
to calibrate the noise contours for a
particular airport with actual noise
measurements taken at that airport,
the contours will reflect conditions
considered average for all airports.

ways. Many people perceive the noise from pre-flight run-ups of pro-

peller-aircraft engines to be more annoying than the noise from over-

flights, even if the sounds have equal loudness. Part of the reason for this

greater annoyance is that run-up noise is thought to be (although it is not)
less necessary and more under the control of the aircraft operator. For

land uses near the end of a runway, run-up noise can be louder and more

prolonged than overflight noise. This is especially true when a runway is

used predominantly in one direction. The runway end which is used for

landings-when aircraft are typically the quietest-is also the end at

which pre-flight engine run-ups are normally conducted.

> At Airline Terminals-Activity around airline terminals can be a noticeable
source of noise. Auxiliary power units on board jet aircraft (used for

cabin temperature control, to operate electrical equipment, etc.) are one
such source. These noise sources can be bothersome at airports where

terminal areas are situated close to noise-sensitive land uses.

> Aircraft Maintenance Facilities-Maintenance testing of aircraft engines

requires the use of high power settings and resulting noise levels. This

activity may occur in or near airline or fixed base operations maintenance

hangars or sometimes at other locations on an airport. At airports where

frequent engine testing creates significant noise impacts on nearby land

uses, construction of noise barriers or testing enclosures (sometimes

called "hush houses") has become necessary.

Other Variables

The noise levels experienced on the ground as an aircraft flies over are pri-
marily dependent upon the inherent loudness of the aircraft, the aircraft's

attitude, and the horizontal distance between the measuring site and the air-

craft flight track. Other variables are also important, however.

> Pilot Technique-An important variable in aircraft noise is the pilot.

Depending upon the techniques that the pilot employs, the same aircraft
can generate significantly different noise levels. Conditions which pro-

duce some of the greatest noise variations include:
• The angle of climb while on takeoff (also affected by aircraft payload,

air temperature, and wind);

• Power adjustments during takeoff;
• The propeller pitch setting on airplanes with variable pitch propellers,

especially at high takeoff power settings;

• Flap settings (especially during landings by large aircraft); and

• The airspeed and descent rate relationships that determine the extent

of helicopter blade slap during landing operations.

Pilot awareness of the aircraft configurations that create abnormally high

noise levels can be a significant factor in helping to reduce actual airport

noise impacts.
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> Air Temperature-Aircraft engines, both piston and turbine, operate less

efficiently when temperatures are high. The lower power results in

reduced climb rates. For propeller airplanes, somewhat higher noise levels

may result. However, for jets, the lower power also results in lower noise

emissions, thus essentially cancelling out the effect of reduced climb rates.

> Sound Wave Reflection-The presence of nearby structures or steep ter-

rain can cause sound wave reflections which may locally increase noise

levels. Water or hard ground surfaces can particularly contribute to such

occurrences. Certain meteorological conditions-such as a temperature

inversion layer-also can reflect sound back to the ground, resulting in

higher noise levels.

> Height of Terrain-Rising or falling terrain changes the distance between

an aircraft and people on the ground relative to the flat ground assumed

in standard INM calculations. These changes in turn increase or reduce

the actual sound levels experienced on the ground compared to the lev-

els calculated by the noise model.

AIRPORT NOISE METRICS

Measurement of sound is a relatively straightforward and objective process.

Environmental noise, however, is comprised of a multitude of varying

sounds having different magnitudes, frequencies, and durations, and stem

ming from different sources. Moreover, to be useful, measures of environ-

mental noise must take into account the ways in which noise affects people.

In many communities, particularly urban communities, aircraft and other

modes of transportation constitute the most predominant sources of noise.

Over the years, a variety of noise metrics have been devised in order to
assess these forms of noise. Some of these metrics are general-purpose and

can be applied to almost any noise source. Others are intended more specif-

ically for measuring aircraft noise and particularly noise associated with air-

craft operations to and from airports. These noise metrics can be grouped
according to whether they measure the sound level of a single event or are

cumulative measures of many events Essentially all noise description met-
rics employ a logarithmic scale and the measurement units are expressed in

decibels (dB). An A-weighted decibel scale (see Table 6A) is generally used.

Single-Event Metrics

The sound level associated with an individual aircraft flying nearby (see

Figure 6F) can be characterized as:

• Beginning at some point when the sound can be distinguished above

a threshold or ambient sound level;

• Reaching a maximum level; then

• Diminishing until it is no longer distinct.

The FAA's Integrated Noise Model
version 6.0 allows assessment of the
effects of elevation variations.

Metric: A standard or scale of meas-
urement.

Each of these metrics has notable
advantages and disadvantages which
differ depending upon the purpose
of the noise measurement. These
tradeoffs are discussed in Chapter 7.
The emphasis in the discussion here
is on describing the various metrics
available to airports and land use
planners.

Ambient Noise Level: The back-
ground noise level absent any readily
distinguishable sounds.
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The SENEL metric used in California
is virtually identical to the Sound
Expowre Level (SEL) metric used by
the Federal Aviation Administration
and other federal agencies.

Various other cumulative noise met-
rics exist in addition to the ones
mentioned here. Some are used for
measuring other aspects of noise
(the amount of time noise exceeds a
certain level, for example) or noise
from sources other than airports.
Others were created as communica-
tions tools rather than for policy
making purposes. Still others are
found primarily in other countries.
None of these metrics are consid-
ered applicable to airport land use
compatibility planning in California.

The remainder of this Handbook pri-
marily refers to cumulative noise met-
rics in term of CNEL rather than DNL
in that the former IS the metric used
in most California state noise regula-
tions including those for airports.

Instantaneous Sound Levels

Sound levels can be measured on a continuous basis for each instant dur-

ing this cycle. A significant point is the maximum sound level attained

L= is an important determinant of whether speech interference
may occur.

Single Event Energy

The limitation of an instantaneous sound level measurement is that it pro-

vides no information regarding the duration of a sound. Two different air-

craft overflights thus can produce vastly different total amounts of sound

energy at a given point on the ground depending upon how quickly the air-

craft pass by. To compare the total sound produced by individual aircraft

flyovers, a reference time of one second is used. In other words, this meas-

urement method indicates the level of a continuous one-second sound

which contains the same amount of energy as the complete noise event.
The resulting noise metric is called Single Event Noise EepostrreLeoel(SENEL).

Figure 6F illustrates the relationship between L. and SENEL for a typical

aircraft noise event. Because aircraft noise events last more than one sec-

ond, SENEL values are higher than the Ln,,, recorded for any individual

event. The relationship between SENEL and L,,,,, is not constant, however.

For most aircraft noise events, SENEL is about 5 to 10 dB higher than L.;

the shorter the noise event is, the closer the two numbers will be.

Cumulative Noise Metrics

In order to provide a single measure of continuous or multiple noise events
over an extended period of time, a variety of cumulative noise level metrics
have been devised. Most of these metrics result in a weighted average meas-
urement of noise over time.

Equivalent Sound Level

A standard measure of sound level averaged over a specified period of time
is the Equivalent Sound Level (abbreviated I.a). This metric indicates the
constant sound level in decibels which would produce the same amount of
sound energy as a series of events having fluctuating sound levels. The
more closely spaced the noise events over the entire measurement period,
the closer I.,,r will come to Lm,:. This is the case for noise from a busy high-

way, for example. For infrequent noise events, such as at a low-activity gen-

eral aviation airport, Lq may not be much higher than the ambient noise level.

Time-Weighted Cumulative Noise Metrics

Undoubtedly the most widely used metrics for assessment of airport noise

levels are time-weighted cumulative noise metrics. These types of metrics
include the Community Noise Equivalent Level (CNEL) used in California
and the Dap-Night Anerage Sound Level (abbreviated as DNL, but symbolized
in formulas as La„) adopted by the Environmental Protection Agency and the
Federal Aviation Administration and used elsewhere in the United States.
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FIGURE 6F

Typical Aircraft Noise Event
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Both metrics are similar to the Equivalent Sound Level (Leq) except that

they compensate for the widely assumed increase in people's sensitivity to

noise during nighttime hours. Each aircraft operation occurring between

10:00 p.m. and 7:00 a.m. is treated as if it were 10 operations. Similarly,

CNEL (but not DNL) includes a penalty weighting for operations taking

place between 7:00 and 10:00 p.m. in the evening. Each aircraft operation

during these hours is counted as if it were three operations. Logarithmically,
these multipliers are the equivalent of adding 10 dB to the noise level of

each nighttime operation and 4.77 dB to the noise level of each evening

operation. These noise level penalties are intended to correspond to the

drop in background noise level which studies have found takes place from

daytime to evening and nighttime in a typical community. The evening and

nighttime decrease in ambient sound levels-frotn both outdoor and indoor

sources-is commonly considered to be the principal explanation for peo

ple's heightened sensitivity to noises during these periods.

CNEL values are normally depicted by a series of contours representing

points of equal noise exposure in 5 dB increments (see example in Figure
6G). Specialized computer programs-as described in the next section-are
normally used for calculation of noise contours.

CALCULATION OF AIRPORT NOISE CONTOURS

When developing or updating com- Just as the metrics created for describing airport noise have evolved over
patibiliry plans, ALUCs (or their staff the years, so have the means available for calculating current and future
or consultants) sometimes need to

noise levels around airports. Today, highly sophisticated computerprepare airport noise contours. Even models
when creation of noise contours is are commonly used to carry out the noise calculations. Still, as precise as
not necessary as part of a compati- these models can be, they depend upon the accuracy of the data entered
bility planning process, it is impor-

into them. These topics are discussed in the text which follows.tant that ALUCs and their staffs
understand the factors involved.

Aircraft Noise Models

Integrated Noise Model

Anyone can obtain the INM software In the U.S., by far the most commonly used aircraft noise model is the
through the FAA. However, most air- Federal Aviation Administration's Integrated Noise Model (INM) computer
ports and ALUCsretain consultants to
prepare noise analyses. Major airports program. INM was developed by the FAA as a means of standardizing the

commonly have their own staff assessment of aircraft noise levels in the vicinity of airports. The original
trained in use of the program. INM program dates back to 1978. As of late 2001, the most recent version

is 6.0 which was introduced in 1999. Each iteration of the program has
added to its sophistication, allowing noise contours to be computed more

efficiently and more accurately. However, one effect of the upgrading of the

noise calculation algorithms at the core of the program has been that iden-

tical input data may result in slightly, different output contours than pro-
duced by earlier versions.

The INM is capable of providing output in a variety of formats and metrics.
Noise contours can be produced using CNEL, DNL, or any of several other

cumulative noise metrics. Single-event contours can also be run. Finally,
detailed data for a point or grid of points can be produced.
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FIGURE 6G

Example of Airport Noise Contours
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Because NOISEMAP includes data
for military helicopters similar to ones
in civilian use, the program serves as
an alternative method for modeling
heliport noise impacts.

Table 6C provides additional back-
ground information about aircraft
noise and operations monitoring
systems.

Other Noise Models

While INM has widespread general utility, two other noise models have
been created for use in more specialized circumstances. (Also, other coun-

tries have developed their own variations of noise models.)

> Helicopter Noise Model-For calculation of noise contours at heliports,

the FAA has developed a separate program-the Helicopter Noise Afadel

(HNM). This model, last updated in 1994, includes data for 16 types of

helicopters. However, its lack of static mode flight data for most of the

helicopters in the database limits HNM's usefulness in modeling hover

noise levels which are critical to evaluation of noise exposures close to

heliports and helipads. Also, HNM does not allow user modifications to

the database.

> NOISEMAP-The current U.S. Air Force NOISEMAP model has capabili-

ties similar to the latest version of INM, but is designed for use at mili-

tary aviation facilities or civil airports with a substantial amount of mili-

tary aircraft operations. The aircraft noise database in NOISEMAP consists

solely of military aircraft, but civil aircraft can be added using the INM

database. The noise computation algorithms are slightly different between

the two models, but the output noise contours are very similar.

Sources of Aircraft Noise Model Input Data

In order to calculate noise contours or other noise impact information, INM

and the other noise models require several types of data. Some of the data

is built into the model database, although (except for HNM) it can be mod-

ified by the user. Other data must be entered for each individual noise
study Still other types of data can be entered to refine the analyses, but are

not required.

Built-In Data

The database built into INM consists primarily of aircraft-related data.
Information is included on over 100 different types of airplanes. The empha-

sis, though, is on airline and military aircraft. General aviation is comparative-

ly less represented, especially with regard to relatively new aircraft models. For

each of the aircraft in the database, standardized data is provided for:
• Performance characteristics (takeoff distance, climb rates, etc.);

• Power settings used at various stages of landing or takeoff; and

• For each power setting, the amount of noise measured at various dis-

tances from the aircraft.

The database reflects average operating conditions for each aircraft type. In

most cases this data is used directly when calculating noise contours. INM

also has the capability of accepting user input data to better fit known vari-

ations for a particular aircraft or airport. For example, adjustments or "cali-

bration" of the standard aircraft parameters can be done based upon data

obtained from noise monitoring systems. Production of noise contours does

not require use of noise monitors, however.
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History

Airport noise and operations monitoring systems have been
installed at California airports since the 1970s. The earliest
systems measured aircraft noise levels at fixed positions, sep-
arating aircraft noise events from other noise sources prima-
rily by their isolation from such sources, and the use of
threshold values for noise levels and event duration. Other
noise event parameters were evaluated during data analysis
to improve discrimination of aircraft noise events. Later sys-
tems relied on airport staff input of FAA flight strips (which
the FAA did not make available until at least 14 days after the
flights). Using a computer, sequential noise events were then
matched to the reported FAA takeoff release times. In this

Present-Day Systems

Today, several major California airports have fully integrated
noise and operations data collection and analysis systems
which allow rapid matching of aircraft noise events, specific
flights, and their flight paths. Other, typically less busy, air-
ports have systems which monitor noise levels, without
access to FAA radar data. In such systems, recordings of radio
transmissions by the FAA Tower and the aircraft are used to
correlate noise events to specific flights.

Permanent aircraft noise and operations monitoring sys-
tems provide a highly credible database of noise level and
operational data including:

• Long-term measurements of cumulative noise levels
• Statistically valid distributions of measured single-event

noise levels by aircraft type and operator
• Precise definition of flight tracks and areas of aircraft

overflights
• Census of aircraft types and operations
• Flight profiles
• Adherence to established flight procedures
• Variations in noise levels and operational procedures

over time
• Changes in noise levels due to changes in operations
• Identification of aircraft flights and noise levels associ-

ated with complaints and political concerns
• Accurate input data for the INM
• Validation of INM-predicted CNEL contours

Although each system has distinct capabilities, noise and
operations monitoring systems will typically be capable of
producing a wide range of standard or customized statistical
analyses and maps. Most systems either utilize or can be inte-

MEASURING AIRPORT NOISE CHAPTER 6

manner, aircraft noise events were reasonably well separated
from other noise sources and it was possible to determine the
noise levels produced by individual aircraft.

Over time, noise and operations monitoring systems have
taken advantage of better computers and of access to aircraft
flight data directly from FAA data disks and computer
downloads, use of passive radar systems to gather data with-
out the need for FAA cooperation (except the flight strips),
and most recently, direct connection to the FAA TRACON
radar system using an FAA-approved "gateway."

grated with geographic information system (GIS) databases.
All of these systems enable precise judging of changes in
noise levels and compliance with the established noise emis-
sions criteria. Additionally, by accurately defining aircraft
noise exposures, they facilitate justification and implementa-
tion of noise mitigation programs such as sound insulation or
property acquisition.

Although permanent noise and operations monitoring sys-
tems are unsurpassed as an objective method of providing
current airport noise data, a major limitation is their cost.
Systems such as these can range from about $500,000 to as
much as $2.0 million.

The high costs limit the practicality of permanent systems for
smaller airports. At these facilities, noise measurements can
be made using portable monitoring units set to discriminate
between aircraft and nonaircraft noise levels in the same
manner as the earliest systems. Noise sampling techniques
may be used to provide reasonable estimates of cumulative
noise exposures over longer periods and single-event data
can be collected for comparison to noise levels predicted
using the INM. In addition, short-term radar data, or obser-
vations of aircraft flight paths in the field or at the radar
scope, can be used to develop reasonable assumptions for
standard aircraft flight tracks.

While not as sophisticated as the permanent systems, even
the portable units can serve an important function of all
monitoring systems. They serve as an essential source of
information with which to respond to public queries and con-
cerns over airport noise.

TABLE 6C

Noise and Operations Monitoring Systems
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Inputs to CNEL noise contour calcu-
lation include:
^ Runway system configuration

and runway lengths.
- The geometry of common aircraft

flight tracks.
- The standard approach slope

used for each runway.
- The number of operations by

aircraft type or group.
> Runway utilization distribution

by aircraft type and time of day.
^ The distribution of operations

by time of day for each type of
aircraft.

^ The distribution of operations
for each flight track.

User-Provided Data

The user-provided data critical to operation of INM consists of defining

where aircraft fly and how often. An extensive amount of data is usually

available for major airline airports and other airports situated in the sur-

rounding metropolitan area. For airports in outlying or rural areas, solid data

may be scarce and use of estimates may become necessary.

Specific types of data needed by INM are listed in the adjacent sidebar.

Potential sources for this data include the following:

► Radar Flight Track Data-For airports covered by FAA terminal radar con-

trol (TRACON) facilities, recorded flight track data is an ideal source of

information on where aircraft fly. Not only the path of the aircraft along

the ground, but also the altitude and the type of aircraft can be identi-

fied. Noise models, however, are not capable of working with an indefi-

nite number of flight tracks. In practice, past versions of INM required

simplification of the radar data into a relatively limited number of tracks.
Recent versions of the software allow for some refinement of this

process-a set of dispersed subtracks offset horizontally (but not in alti-
tude) from the primary tracks can now be modeled.

► Control Tower Counts of Aircraft Operations-At airports having function-
ing traffic control towers, tower personnel maintain complete data on the

number of aircraft operations. This data categorizes the operations as to

whether they were conducted by air carrier, air taxi, general aviation, or

military aircraft (a note of caution here: air carrier and air taxi counts may

include operations other than by scheduled airlines). Also counted are
itinerant (headed to or from other airports) versus local (consisting mostly

of flight training "touch-and-go") operations. Tower count data can usually

be obtained from airport management or directly from the FAA and is
also available via the Internet.

> Automated Aircraft Operations Counter Data-Because only the busiest air-
ports have control towers, the Division of Aeronautics has established a
program for obtaining activity data for other facilities using automated air-

craft operations counters. Present counters work acoustically by counting

the number of noise events (usually on an hourly basis) which exceed a

set threshold sound level. By placing the microphone at a point close to

where aircraft take off, the threshold level can be set such that aircraft take-

offs are the only noise sources to trigger the counter. A limitation of count-

er data is that it typically is gathered on a sampling rather than complete

count basis. Annual data must be inferred from the samples. To increase
the accuracy, counts are normally done during several times of the year.

> Airport Management Records-Neither control tower nor automated

counter data fully identify the types of aircraft operations. Additional data

needs to be obtained from other sources. Information on numbers of

scheduled airline flights, air cargo aircraft operations, fire attack aircraft

missions, and other distinct forms of aircraft activity are often maintained
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by airport management, particularly if landing fees are collected from

these users. Airport management also may have information on the types

of aircraft based at the airport which can be used to help estimate the

mix of aircraft operations.

Wind Data-Wind direction data gathered at the airport in question or at

a nearby location can be useful in estimating the percentage of usage of

each of the airport's runways.

► Interviews with Airport Personnel-individuals who regularly operate or

observe aircraft at the airport comprise a final source of valuable,

although qualitative, information on aircraft types, runway usage, flight

tracks, time of day distribution, and other inputs to noise modeling.

Interviews with control tower staff, flight instructors, and others can help

fill the gaps in quantitative data.

► Projected Activity-The data sources listed above are all potentially use-

ful in preparation of noise contours representing current airport activity

To develop contours depicting projected future noise impacts, forecasts

of future activity are necessary. Additionally, assumptions must be made

regarding future changes in the aircraft fleet mix, runway utilization, and

other noise model input data.

Optional Data

To refine the precision of noise contours, the latest versions of INM allow
entry of terrain data. Whereas earlier versions assumed that the airport and

surrounding areas were all on level ground, this capability enables the

effects of increased or decreased distances between the aircraft and the

ground to be calculated. (The effects of shielding or reverberation produced

by the terrain are not taken into account, however.)

Another form of data which can be entered into the program on an option

al basis is census data. Although this information has no effect on the con-

tours, its entry can facilitate evaluation of the numbers of people impacted

by various noise levels or aircraft operational scenarios.

Limitations of Airport Noise Contour Modeling

Despite the increasing sophistication and accuracy of airport noise models,

several limitations are important to note.

> Aircraft Database Limitations-Even though additional aircraft have been

added to the database with each version of the program, INM (as well as

the other noise models) tend to be slow in including the newest models

of aircraft. This is particularly the case with regard to late model general

aviation jet aircraft. Often it is necessary to substitute similar aircraft. The

INM database also lacks information on helicopters and specialized air-

craft such as agricultural aircraft. Lastly, all of the databases include only

existing aircraft. When modeling projections of noise impacts more than

five or so years in the future, the quietest existing aircraft are typically

assumed to be representative of average future aircraft.

Chapter 7 contains a discussion of
forecasts and other factors to con-
sider in development of projected
noise impact contours.
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> Flight Tracks-Close to the ends of runways, nearly all aircraft flight

tracks are aligned with the runway, especially on arrivals or on depar-

tures from a short runway. The greater the distance from the runway

ends, the more the tracks disperse. The accuracy of noise contours in

these areas depends greatly upon the number and location of flight tracks

entered into the noise model. If too few flight tracks are defined, the

noise contours will tend to take on a spiky rather than usually more real-

istic bulbous shape. This is particularly the case with general aviation air-

craft in that their flight tracks ordinarily vary quite widely. Even airline

aircraft following instrument procedures have a noticeable divergence in

their flight tracks, although certain flight corridors are normally evident.

On the other hand, attempts to model a large number of flight tracks can

be difficult and, if little is know as to their precise location or frequency

of use, not necessarily more accurate. The recent enhancement of INM

allowing modeling of dispersed subtracks adjacent to the primary tracks
can help improve the realism of noise contours.

Helicopter Noise-Because of their separate flight tracks, different oper-
ating characteristics, and typically low activity volumes, helicopter oper-

ations are often not included in noise contour calculations. However, a

simulation of helicopter noise can be included in Integrated Noise Model

calculations. Also, the noise impacts of some types of helicopters can be

modeled with the separate FAA Helicopter Noise Model (HNM) or the

U.S. Air Force NOISEMAP model and the impacts then manually added
to airplane impacts calculated with INM.

> Ground Operations-As noted previously, various types of aircraft ground
operations can be significant noise sources at some airports. Although
recent versions of INM allow some of this activity to be modeled (specif-

ically, run-up operations), this is seldom done unless a problem with
noise from this source is known to exist.

Local Environmental Conditions-The noise calculation algorithms built
into the model assume an average set of physical and atmospheric con-

ditions in the area surrounding an airport. Thus, localized factors such as
reflection or diffraction of sound off of or around terrain or buildings are

not considered. Similarly, local atmospheric conditions-such as temper-

ature, humidity, wind, and cloud cover-may result in day-to-day varia-
tions from the predicted annual average noise levels.

Precision-Because of the many variables and assumptions associated
with their computation, cumulative noise contours representing existing

airport activity are often considered to have a precision of approximately

±3 dB. Greater precision (within ±1 dB) can be obtained at airports

where flight track data is available from radar and/or a permanent noise

monitoring system is installed. In any case, precision is greatest close to

the runway and decreases beyond where flight tracks diverge.
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> Projections of Future Noise Impacts-As imprecise as modeling of current

noise contours can sometimes be, contours representing projections of

future noise impacts are inherently even less precise. Uncertainty regard-

ing future aircraft technologies and the timing of when current aircraft

models will be phased out of use is one source of imprecision. Perhaps

even more unknown is the future number of operations of various air-

craft types likely to occur at any particular airport.
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CHAPTER 7

Establishing Airport Noise
Compatibility Policies

OVERVIEW

This chapter examines the manner in which airport noise data-measured
by means of the metrics and techniques discussed in Chapter 6-can be

applied to establishment of land use compatibility policies. The guidance

offered here places heavy reliance upon cumulative noise exposure met-

rics-specifically, the Cumulative Noise Exposure Level (CNEL)-as the

principal gauge against which to assess the noise compatibility of land uses

near airports. With regard to setting the specific criteria for compatibility,

established federal and state regulations and guidelines provide the policy
foundations. Also explicitly recognized, though, is the need to take into

account the characteristics of individual airports and the communities which

surround them when setting local noise compatibility policies. In particular,

strong support is given to the concept of normalization as guidance for the

policy-setting process.

NOISE POLICY FOUNDATIONS

Statutes enacted by the U.S. Congress and the California State Legislature

typically set general requirements and the authority for administrative
adoption of more detailed regulations and policies. With respect to airports,

most of the administrative actions are taken by the Federal Aviation
Administration and the California Department of Transportation, Division

of Aeronautics. These statutes and regulations establish the basis for local

development of airport plans, analyses of airport impacts, and enactment of
compatibility policies. Brief descriptions of selected statutes, regulations,

and policies having particular significance to noise issues are provided in

the paragraphs which follow.

Specific topics addressed in this
chapter include:
> Federal and state noise policies;
- The effects of noise on people;
- Preparation of noise contours for

compatibility planning purposes;
- Determining acceptable cumula-

tive noise exposure levels,
^ The relevance of single-event

noise levels; and
- Other measures of noise

compatibility
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In July 2000, the Federal Aviation
Administration published a draft up-
date of the 1976 policy. The pro-
posed policy "reaffirms and incorpo-
rates the major tenets" of the 1976
policy. The policy continues to define
areas of "significant noise exposure"
as locations where noise levels are
DNL 65 dB or higher. However, the
policy goes on to indicate that the FAA
will support local efforts to establish
noise buffers outside this boundary
of significance. As of late 2001, the
draft policy remains under review.

Federal Statutes and Regulations

Statutes

> Aviation Safety and Noise Abatement Ad of 1979 (ASNA)-Among the stated
purposes of this act is "to provide assistance to airport operators to pre-

pare and carry out noise compatibility programs." The law establishes

funding for noise compatibility planning and sets the requirements by

which airport operators can apply for funding. The law does not require

any airport to develop a noise compatibility program-the decision to do

so is the choice of each individual airport proprietor. Regulations imple-

menting the act are set forth in Federal Aviation Regulations Part 150.

> Airport and Airway Improvement Act of 1982 (AAIA)-This act established

the Airport Improvement Program (A1P) through which federal funds are

made available for airport improvements and noise compatibility plan-

ning. The act has been amended several times, but remains in effect as
of late 2001.

> Airport Noise and Capacity Act of 1990 (ANCA)-In adopting this legisla-
tion, Congress' stated intention was to try to balance local needs for air-

port noise abatement with national needs for an effective air transporta-

tion system. To accomplish this objective, the act did two things: (1) it

directed the FAA to establish a national program to review noise and

access restrictions on aircraft operations imposed by airport proprietors;
and (2) it established requirements for the phase-out of older model,

comparatively louder, "Stage 2" aircraft from the nation's airline fleet by

January 2000. These two requirements are implemented by Federal

Aviation Regulations Pan 161 and 91, respectively.

Federal Aviation Administration Regulations and Policies

> U.S. Department of Transportation Aviation Noise Abatement Policy-
Adopted in 1976, this policy sets forth the noise abatement authority and
responsibilities of the federal government, airport proprietors, state and
local governments, the air carriers, air travelers and shippers, and airport

area residents and prospective residents. The basic thrust of the policy is

that the FAA's role is primarily one of regulating noise at its source (the

aircraft) plus supporting local efforts to develop airport noise abatement
plans. The FAA will give high priority in the allocation of Airport

Improvement Program funds to projects designed to ensure compatible

use of land near airports. However, it is the role of state and local gov-

ernments and airport proprietors to undertake the land use and opera-

tional actions necessary to promote compatibility.

> Federal Aviation Regulations Part 36, Noise Standards: Aircraft Type and
Airworthiness Certification-This part of the Federal Aviation Regulations

sets the noise limits which all newly produced aircraft must meet as part
of their airworthiness certification. The methods by which aircraft noise

levels are to be measured are specified as well. The regulations catego-
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rize aircraft (except small, propeller-driven airplanes) into three groups-

referred to as Stage 1, 2, and 3-according to the noise levels they pro-

duce. Comparable aircraft (those having similar gross weights and numbers

of engines) meeting the Stage 3 standards are quieter than equivalent

Stage 2 aircraft. However, a heavy Stage 3 aircraft may be noisier than a

light Stage 2 aircraft. Also, Stage 3 technology provides only limited

improvements over Stage 2 with respect to low-frequency noise.

The Part 36 regulations make no determination that new aircraft are

acceptably quiet for operation at any given airport. Rather, the regulations

are intended to establish national maximum aircraft noise-emission levels.

Federal Aviation Regulations Part 91, General Operating and Flight Rules-
This part of the Federal Aviation Regulations sets many of the rules by

which aircraft flights within the United States are to be conducted. Rules

governing noise limits are set forth in Subpart I. Within this subpart is a
provision which mandated that all Stage 2 civil subsonic aircraft having a

maximum gross weight of more than 75,000 pounds be phased out of

operation within the United States by January 1, 2000. This provision
implements the requirement set forth in the Airport Noise and Capacity

Act of 1990.

Federal Aviation Regulations Part 150, Airport Noise Compatibility
Planning-As a means of implementing the Aviation Safety and Noise

Abatement Act of 1979, the Federal Aviation Administration adopted

these regulations establishing a voluntary program which airports can uti-

lize to conduct airport noise compatibility planning. "This part prescribes

the procedures, standards, and methodology governing the development,
submission, and review of airport noise exposure maps and airport noise

compatibility programs, including the process for evaluating and approv-

ing or disapproving these programs." Pan 150 also prescribes a system
for measuring airport noise impacts and presents guidelines for identify

ing incompatible land uses. Airports which choose to undertake a Part
150 study are eligible for federal funding both for the study itself and for

implementation of approved components of the local program.

The noise exposure maps are to be depicted in terms of average annual

Day-Night Average Sound Level (DNL) contours around the airport. For
the purposes of federal regulations, all land uses are considered compat-

ible with noise levels of less than DNL 65 dB. At higher noise exposures,

selected land uses are also deemed acceptable, depending upon the

nature of the use and the degree of structural noise attenuation provided.

In setting the various compatibility guidelines, however, the regulations

state that the designations:
'...do not constitute a Federal determination that any use of land cov-

ered by the [noise compatibilityl program is acceptable or unacceptable

under federal, state, or local law. The responsibility for determining

the acceptable and permissible land uses and the relationship between

specific properties and specific noise contours rests with the local

The FAA allows use of Community
Noise Equivalent Level (CNEL) con-
tours for airports in California.

California Airport Land Use Planning Handbook (January 2002) 7-3



CHAPTER 7 ESTABLISHING AIRPORT NOISE COMPA7IBILITY POLICIES

As of this writing, several FAR Part
161 studies are under way, but only
a few have been completed, and
none are yet approved by the FAA.

authorities. FAA determinations under Part 150 are not intended to

substitute federally determined land uses for those determined to be
appropriate by local authorities in response to locally determined

needs and values in achieving noise compatible land uses."

Federal Aviation Regulations Part 161, Notice and Approval of Airport Noise

and Access Restrictions-This part of the federal regulations implements

the Airport Noise and Capacity Act of 1990. It codifies the analysis and

notification requirements for airport proprietors proposing aircraft noise

and access restrictions on Stage 2 or Stage 3 aircraft weighing 75,000
pounds or more. Among other things, an extensive cost-benefit analysis

of proposed restrictions is required. The analysis requirements are closely

tied to the process set forth in FAR Part 150 and are more stringent with

respect to the quieter, Stage 3 aircraft than for Stage 2.

Regulations and Guidelines of Other Federal Agencies

> U.S. Environmental Protection Agency (EPA)-A report published in 1974

by the EPA Office of Noise Abatement and Control continues to be a

source of useful background information. Entitled Information on Levels

of Environmental Noise Requisite to Protect Public Health and Welfare

with an Adequate Margin of Safety, this report is better known as the

"Levels Document' The document does not constitute EPA regulations or

standards. Rather, it is intended to "provide state and local governments
as well as the federal government and the private sector with an infor-
mational point of departure for the purposes of decision-making." Using

Yearly Day-Night Average Sound Level (DNL) as a measure of noise
acceptability, the document states that "undue interference with activity

and annoyance" will not occur if outdoor noise levels in residential

areas are below DNL 55 dB and indoor levels are below DNL 45 dB.

These thresholds include an "adequate margin of safety" as the document

title indicates.

> Federal Interagency Committee on Urban Noise (FICUN)-The product of

this committee was a 1980 report entitled Guidelines for Considering

Noise in Land Use Planning and Control. These guidelines were not

intended to substitute for those of individual federal agencies, but rather

serve to establish a common basis upon which agency standards can be
developed. The report features a table indicating the compatibility or

incompatibility of various land uses listed according to their standard
land use code (SLUC). All land uses are considered compatible with noise

levels less than DNL 65 dB. Beginning at that level, residential and cer-

tain other land uses are judged compatible only if adequate noise level

reduction is provided by the structure.

r Department of Housing and Urban Development (HUD)-HUD guidelines

for the acceptability of residential land use are set forth in the Code of

Federal Regulations Tide 24, Pan 51, "Environtnental Criteria and Standards."

These guidelines parallel those suggested in the FICUN report: noise

exposure of DNL 65 d13 or less is acceptable; between 65 and 75 dB is
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normally acceptable if appropriate sound attenuation is provided; and
above DNL 75 dB is unacceptable. The goal for interior noise levels is

DNL 45 dB. These guidelines apply only to new construction supported

by HUD grants and are not binding upon local communities.

> Department of Defense Air Installations Compatible Use Zones (AICUZ)

Program-The AICUZ program was established by the Department of

Defense in 1973 as an effort to protect the federal government's invest-

ment in military airfields. The current noise compatibility criteria (as set

forth in the Code of Federal Regulations Title 32, Part 256) are basically

the same as those indicated in the FICUN report and the FAA's Part 150

program. AICUZ plans prepared for individual airfields are primarily

intended as recommendations to local communities regarding the impor-

tance of maintaining land uses which are compatible with the noise and

safer), impacts of military aircraft operations.

> Federal Interagency Committee on Noise (FICON)-Established in 1991, this

committee's task was to review technical and policy issues related to air-

port noise impacts. A final report, issued the following year, addressed

such topics as:
."The manner in which noise impacts are determined, including

whether aircraft noise impacts are fundamentally different from other

transportation noise impacts;
."The manner in which noise impacts are described;

."The extent of impacts outside of Day-Night Average A-Weighted
Sound Level (DNL) 65 decibels (dB) that should be reviewed in

a National Environmental Policy Act (NEPA) document;

."The range of Federal Aviation Administration (FAA)-controlled

mitigation options (noise abatement and flight track procedures)

analyzed; and
.'The relationship of the FAA Federal Aviation Regulations (FAR) Part

150 process to the NEPA process; including ramifications of the NEPA

process if they are separate, and exploration of the means by which

the two processes can be handled to maximize benefits."

One of the FICON conclusions was that there are no new noise descrip-

tors or metrics of sufficient scientific standing to substitute for the DNL

cumulative noise exposure metric. However, FICON acknowledged that

there may be instances in which supplemental noise analyses using other

metrics may be appropriate.

> Federal Interagency Committee on Aviation Noise (FICAN)-FICAN was

formed in 1993 as a result of a FICON recommendation that a standing

interagency committee be created for the purpose of facilitating research

into aviation noise issues. Toward this end, the committee functions as a

clearinghouse for federal noise research and development efforts. It also

has produced several position papers and conducted various prhlic

workshops on specific aviation noise topics. FICAN itself does not con-

duct or fund noise research; neither does it establish policies of its own.

See the FICAN Internet web site
(www.fitan.org) for more informa-
tion about the committee's activities.
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An important factor to recognize
about the Airport Noise Regulations
is that their compatibility criterion is
mandated for only a few (less than a
dozen) airports which are declared
to have a "noise problem." The reg-
ulations do not establish a mandatory
criterion for evaluating the compati-
bility of proposed land use develop-
ment around other airports. Section
5004 of the regulations specifically
notes that: it is not the intent of
these regulations to preempt the
field of aircraft noise limitation in the
state. The noise limits specified here-
in are not intended to prevent any
local government, to the extent not
prohibited by federal law, or any air-
port proprietor from setting more
stringent standards." As discussed
later in this chapter, setting the
threshold for land use compatibility
lower than CNEL 65 dB is appropri-
ate at many airports.

FICAN member agencies include:

• U.S. Air Force
• U.S. Army

• U.S. Navy

• Federal Aviation Administration
• National Aeronautics and Space Administration
• National Parks Service

• U.S. Environmental Protection Agency

• Department of Housing and Urban Development
• Centers for Disease Control and Prevention.

State of California Laws, Regulations, and Guidelines

> State Aeronautics Act-Chapter 4, Article 3, Section 21669 of the State
Aeronautics Act (Division 9, Part I of the California Public Utilities Code)
requires the State Department of Transportation to adopt-to an extent

not prohibited by federal law-noise standards applicable to all airports
operating under a state permit.

► California Airport Noise Regulations-The airport noise standards promul-
gated in accordance with the State Aeronautics Act are set forth in Section

5000 et seq. of the California Code of Regulations (Title 21, Division 2.5,

Chapter 6). The current version of the regulations became effective in
March 1990.

In Section 5006, the regulations state that:

"The level of noise acceptable to a reasonable person residing in the

vicinity of an airport is established as a community noise equivalent

level (CNEL) value of 65 dB for purposes of these regulations. This cri-
terion level has been chosen for reasonable persons residing in urban

residential areas where houses are of typical California construction

and may have windows partially open. It has been selected with ref-
erence to speech, sleep and community reaction."

In accordance with procedures listed in Section 5020, the county board

of supervisors can declare an airport to have a"noise problem." As spec-

ified in Section 5012, no such airport shall operate "with a noise impact
area based on the standard of 65 dB CNEL unless the operator has

applied for or received a variance as prescribed in..." the regulations.

For designated noise problem airports, the "noise impact area" is the area

within the airport's 65 dB CNEL contour that is composed of incompatible
land uses. Four types of land uses are defined as incompatible:
• Residences of all types;
• Public and private schools;

• Hospitals and convalescent homes; and
• Churches, synagogues, temples, and other places of worship.

However, these uses are not deemed incompatible if any of several mit-

igative actions has been taken as spelled out in Section 5014. Among

these measures are airport acquisition of an avigation easement for air-
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craft noise and, except for some residential uses, acoustical insulation

adequate to ensure that the interior CNEL due to aircraft noise is 45 dB

or less in all habitable rooms.

> California Building Code-California Code of Regulations, Title 24- DEPT. OF TRANSPORTATION
AWG U 1 D A N C E

known as the California Building Code-contains standards for allow- Although the building

able interior noise levels associated with exterior noise sources code does not apply the CNEL 45 dB

(California Building Code, 1998 edition, Volume 1, Appendix Chapter 12, interior noise level standard to

Section 1208A). The standards apply to new hotels, motels, dormitories,
detached single-family residences,
the Division of Aeronautics encour-

apartment houses, and dwellings other than detached single-family resi- ages communities to adopt this

dences. standard for lower) for these uses.
Many communities have done so as

The standards state that: part of their general plan noise ele-

"Interior noise levels attributable to exterior sources shall not exceed ment policies.

45 dB in any habitable room. The noise metric shall be either the Day-
Night Average Sound Level (La„) or the Community Noise Equivalent

Level (CNEL), consistent with the noise element of the local general

plan. Worst-case noise levels, either existing or future, shall be used as

the basis for determining compliance with [these standards]. Future
noise levels shall be predicted for a period of at least 10 years from

the time of building permit application."

With regard to airport noise sources, the code goes on to indicate that:

"Residential structures to be located where the annual I.dR or CNEL
exceeds; 60 dB shall require an acoustical analysis showing that the
proposed design will achieve the prescribed allowable interior level.

For public use airports or heliports, the Lau or CNEL shall be deter-
mined from the airport land use plan prepared by the county wherein

the airport is located. For military bases, the I,i„ shall be determined from

the facility Air Installation Compatible Use Zone (AICUZ) plan. For all
other airports or heliports, or public use airports or heliports for which

a land use plan has not been developed, the Lm, or CNEL shall be deter-

mined from the noise element of the general plan of the local jurisdiction.

"When aircraft noise is not the only significant source, noise levels from
all sources shall be added to determine the composite site noise level."

> General Plan Guidelines-Section 65302(f) of die California Government

Code (Title 7, Division 1, Chapter 3, Article 5), requires that a noise ele-
ment be included as part of local general plans. Airports and heliports are

among the noise sources specifically to be analyzed. To the extent prac-

tical, both current and future noise contours (expressed in terms of either
CNEL or DNL) are to be included. The noise contours are to be "used as

a guide for establishing a pattern of land uses... that minimizes the expo-

sure of community residents to excessive noise."

Guidance on the preparation and content of general plan noise elements

is provided by the office of Planning and Research in its General Plan

Guidelines publication (last revised in 1998). This guidance represents an

updated version of guidelines originally published by the State Depart-

ment of Health Services in 1976. Included in the document is a table
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indicating noise compatibility criteria for a variety of land use categories.
This second table appears later in Another table outlines a set of adjustment or "normalization" factors that
this chapter as Table 7B. "may be used in order to arrive at noise acceptability standards which

reflect the noise control goals of the community, the particular commu-

nity's sensitivity to noise..., and their assessment of the relative impor-
tance of noise pollution."

EFFECTS OF NOISE ON PEOPLE

A central consideration in setting noise compatibility policies is to under-
stand the ways in which noise affects people.

Types of Effects

Noise, especially aircraft noise, affects people and their activities in varied

and complex ways. Three principal types of effects can be identified: pbys-
iological, bebaaioral, and subjective.

> Physiological Effects-Physiological effects can be either temporary or

permanent. Among the temporary effects are startle reactions and the

effects of sustained sleep interference. Hearing loss is the most obvious

permanent effect of noise. Research indicates dTat off-airport aircraft

noise, even from the loudest aircraft, is not severe enough to produce
permanent or even sustained (after the noise ceases) effects on hearing.

Less is known about the nonauditory health effects of aircraft noise.

Despite new research conducted over the last two decades, a U.S.

Environmental Protection Agency conclusion in 19,92 remains valid today:

"Research implicates noise as one of several factors producing stress-

related health effects such as heart disease, high blood pressure and

stroke, ulcers and other digestive disorders. The relationship between
noise and these effects has not yet been quantified."

► Behavioral Effects-Behavioral effects are usually measured in terms of
interference with human activities. Speech interference and interference
with the enjoyment of radio or television are the most often cited exam-

ples. Interference with concentration on mental activities and disruption

of sleep are two others. Most of the readily identifiable aircraft noise
effects fall into this category.

> Subjective Effects-By their very nature, subjective effects are unique to

each individual and, therefore, difficult to quantify. Subjective effects of
noise are commonly described in terms of annoyance or other similar
terms. Because of the great variability in the ways people perceive and

react to the unpleasant aspects of noise, prediction of how any one indi-

vidual will react is nearly impossible. Most research consequently focuses
on identifying predictable results among a group or community of people.

The latter two categories are examined more closely in the following discussion.
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Effects of Noise on Human Activities

Speech Communication

Scientific research has found that the maximum continuous sound level that
will permit relaxed conversation with 100% intelligibility throughout a typ-

ical residential living room (talker/listener separation greater than ap-

proximately 3.5 feet) is 45 dB (Iy = 45 dB). A 95% intelligibility-considered

to be "satisfactory conversation`-can be obtained with a steady sound

level of up to 64 dB. When the noise level approaches 80 dB, intelligibility

drops to near zero even when a loud voice is used (EPA-1974). Interference

with communication may result from masking of the speaker's words or by

causing the speaker to pause.

Outdoors, because of the absence of reflecting walls to provide the rever-

beration found indoors, the sound level of speech as it reaches the ear

decreases comparatively more rapidly with increasing distance between the
talker and listener. In a steady background noise, there comes a point-as

the talker and listener increase their separation where speech can no longer

be understood because it is masked by the noise.

Almost all fluctuating sound levels found in the everyday environment will,

if averaged over a long time period, have less impact on speech intelligibility

than a steady sound which has the same Equivalent Sound Level (W. This

occurs because most of the time the background noise level is less than the
Equivalent Sound Level (because of the logarithmic base of sound intensity

measurement, a loud sound need have only a relatively short duration to

raise the I, substantially). In circumstances where assessment of speech

interference is particularly important, measurement of the amount of time

during which noise levels exceed a level for acceptable communication can

be informative.

Effects on Learning

Closely related to speech interference are the effects of noise on learning

and, more broadly, on cognitive tasks. Recent studies have shown a strong
relationship between noise and children's reading ability (FICAN-2000).

Children's attention spans also appear to be adversely affected by noise.
Adults are affected as well. Some studies indicate that, in a noisy environ-
ment, adults have increased difficulty accomplishing complex tasks.

One of the issues associated with assessment of these effects is which noise
metric correlates most closely with the impacts. For example, DNL, with its
nighttime weighting, may not be the best measure of noise impacts on

schools. Also, DNL and Ley were developed primarily to address annoyance

issues, not effects on learning or health-related matters. Future research into

this issue also may help in assessment of the manner in which the effects

of loud, intermittent noise events such as aircraft overflights differ from

lower volume, but relatively constant, noise sources such as highways.

Figure 7A illustrates the relationships
between speech intelligibility, sound
level, and distance.

The current status and future needs
for research into the effects of aircraft
noise on classroom learning was a
topic addressed by FICAN in 2000.

The FAA has established t, 45 dB
for noise resulting from aircraft
operations during normal school
hours as the design objective for
school sound insulation projects
(FAA Order 5100.38A, Section
712.c).
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Sleep Disturbance

The extent to which environmental noise disturbs human sleep patterns
varies greatly from individual to individual as well as from one time to another
for any particular individual. Whether an individual is aroused by a noise
depends upon the individual's sleep state and sleep habits, the loudness or

suddenness of the noise, the information value of the noise (a child crying,

for example), and other factors. Also, most people adapt over time to
increased levels of noise during sleep.

When the noise source emanates from outdoors-as is the case with air-

craft noise-additional factors affect the loudness of the noise as heard

indoors. The noise level reduction provided by the type of construction is

one of these determinants. A greater variable, though, is whether windows
are open or closed.

Early studies of the effects of noise on sleep disturbance produced varying
results. A major factor in these differences, though, is whether the study

evaluated people sleeping in a laboratory or in their own homes. Generally,
laboratory studies have shown considerably more sleep disturbance than is

evident in field studies. More recent studies, all conducted in the field, have

produced relatively consistent results. These studies have included:
• A 1990 British study;

• A 1992 U.S. Air Force study of residents near Castle Air Force Base
and Los Angeles International Airport; and

• A 1995 study comparing the effects of the closure of Stapleton

International Airport with the opening of Denver International Airport.

In 1997, the Federal Interagency Corrunittee on Aviation Noise (FICAN)
sought to put the subject to rest with publication of a recommended new

dose-response curve predicting awakening. This curve (Figure 7B) was cal-

culated using data from the above three studies, among others. The 1997
FICAN curve represents the upper limit of the observed field data and
should be interpreted as predicting the maximum percent of the exposed

population expected to be behaviorally awakened.

FICAN found a much lower likelihood of awakenings from noise than had
been indicated in earlier studies, including the 1992 FICON report. For

example, at an indoor sound exposure of SEL 80 dB, the FICAN curve pre-
dicts 10% awakenings. By comparison, FICON predicted over 30%. F1CAN,

however, notes two particular caveats to the prediction curve: (1) it applies
only to long-term residents; and (2) it cannot be generalized to apply to
children in that only adults were included in the studies.

Subjective Reactions to Noise

Factors Influencing Individuals' Annoyance at Noise

Numerous studies have been conducted which attempt to identify the types

of factors which contribute to an individual's annoyance at noise. Annoy-

ance as assessed in most of these studies is not limited to reactions separate
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.6 .8 1 1.5 2 3 4 8 8 10

Communicating Distance (Meters)

15 20

Maximum distance outdoors over which conversation is considered to be
satisfactory; intelligible in steady noise.

Raised voice satisfactory conversation (sentence intelligibility 95%)

Normal voice satisfactory conversation (sentence intelligibility 95%)

Relaxed conversation (sentence intelligibility 99%)

Relaxed conversation (sentence intelligibility 100%)

Source ITS Environmental Profettlou Agency(1974)

FIGURE 7A

Relationship Between Noise Levels and Conversation
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Annoyance Factors
- Demographic characteristics of

the individual (age, sex, economic
status, etc.).

^ Residential dwelling characteris-
tics (single versus multi-family;
owner-occupied versus rental).

^ The loudness, tonal qualities, and
other inherent unpleasant charac-
teristics of the noise itself.

- How often the noise occurs.
^ The duration of the noise.
^ The predictability of the noise.
- Experience and expectations

regarding noise levels in the com-
munity (is the noise likely to get
better or worse in the future?).

^ Personal sensitivity to noise.
- Beliefs regarding the prevent-

ability of the noise.
- Attitudes regarding the impor-

tance of the activity associated
with the noise.

- Perceptions concerning the extent
to which efforts have been made
to minimize the noise levels.
The activity in which the individual
is engaged at the time of the noise.
Beliefs regarding the health effects
of noise.
Feelings of fear or anxiety asso-
ciated with the noise.

from interference with speech communication, disturbance to sleep, and

other such behavioral effects. Rather, annoyance is a complex reaction to

many physical and emotional factors, including adverse effects on behavior.

Listed in the adjacent box, in no particular order, are many of the factors
which have been demonstrated to influence the extent of an individual's

annoyance at noise. As can be seen, some of these factors are objective,

measurable influences, but many are highly subjective. The significance of

these subjective factors varies widely from individual to individual and,

even for a given individual, from one set of circumstances to another.

The last factor in the adjacent list suggests that annoyance is not strictly a

noise-derived phenomenon, but one which also involves a safety compo-

nent. This factor is particularly important with respect to annoyance at air-

craft overflights. Although people may not fear the aircraft noise itself, they

may be apprehensive of the prospect that an aircraft could crash onto their

property and it is the noise that mostly creates their awareness of the air-

craft's presence. The altitude of the aircraft and individuals' understanding
of how aircraft fly thus are additional factors in the airport-related annoy-
ance equation.

Rates of Annoyance

Even though studies have been able to identify most of the factors affecting
an individual's annoyance at noise, predicting how any one individual will
react to typical environmental noises has proved virtually impossible. Con-

sequently, most studies seek instead to assess the rate of annoyance within
broad segments of the population.

Perhaps the most comprehensive and widely accepted evaluation of the

relationship between transportation noise exposure (not exclusively avia-
tion noise) and the extent of annoyance was one originally developed by

Schultz (1978) and later updated by the U.S. Air Force (Finegold-1992). This

relationship-known as the Schultz curve (Figure 7C)-indicates the per-
cent of people found to be highly annoyed (%HA) at various levels of noise
exposure measured in terms of the DNL metric. Both of these studies rep-
resent compilations of findings from a number of social surveys conducted
by other researchers.

A summary of the effects of noise on people, including the reactions of

average communities is presented in the FICON report. This summary is
reproduced here as Table 7A.

The Schultz curve indicates that approximately 13% of the population is

highly annoyed at a DNL of 65 decibels. It also indicates that the percent of

people describing themselves as being highly annoyed (%HA) accelerates

smoothly between a DNL of 55 dB and a DNL of 70 dB. A DNL of 65 dB is

a commonly referenced dividing point between lower and higher rates of

people describing themselves as being highly annoyed. The Federal
Aviation Administration selected the DNL of 65 dB as the dividing point
between normally compatible and normally Incompatible residential land
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30
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Indoor sound exposure level (SEL), dB

p = Field Studies
- - = FICON 1992
- = FICAN 1997

$ource: Federal Interagency Committee on Airport Noise (I997)

FIGURE 78

Sleep Disturbance Dose-Response Relationship
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Day - Night
Average Sound

Level in dB

Calculated
% HA Points

100

80

60

40

20

0
40 45 50 55 60 65 70 75 80 85 90

USAF 0.41 0.83 1.66 3.31 6.48 12.29 22.10 36.47 53.74 70.16 82.65

Schultz 0.58 1.11 2.12 4.03 7.52 1359 2332 37.05 53.25 68.78 81.00

USAF (Finegold et al. 1992) data: 400 points
%HA = 100/(1 + EXP (11.13 -.141 LDN))

Schultz data: 161 points
%HA = 100/(1 + EXP(10.43-.132 LDN))

Comparison of logistic fits to original 161 data points of Schultz (1978) and USAF analysis
with 400 points (data provided by USAF Armstrong Laboratory)

Source: Federal Interagency Committee on Noise (1997)

FIGURE 7C

Relationship Between Noise Levels and Annoyance
(Schultz Curve)
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Day-Night
Average

Sound Level

(Decibels)

Hearing Loss Annoyance"

(Qualitative (Percentage of
Description) Population Highly

Annoyed)3

275 May begin to occur 37%

70 Will not likely occur 22%

65 Will not occur 12%

60 Will not occur

<_55 Will not occur

7%

3%

I All data is drawn from National Academy of Science

z

n

1977 report Guidelines for Preparing Environmental
Impact Statements on Noise, Report of Working Group
69 on Evaluation of Environmental Impact of Noise.

A summary measure of the general adverse reaction
of people to living in noisy environments that cause
speech interference; sleep disturbance; desire for
tranquil environment; and the inability to use the
telephone, radio or television satisfactorily.

The percentage of people reporting annoyance to
lesser extents are higher in each case- An unknown
small percentage of people will report being "highly
annoyed" even in the quietest surroundings. One
reason is the difficulty all people have in integrating
annoyance over a very long time. USAF Update with
400 points (Finegold et al. 1992)

Source: Federal Interagency Committee on Noise (1992)

Effects'

Average General
Community Community Attitude

Reaction4 Toward Area

Noise is likely to be the most
Very severe important of all adverse aspects

of the community environment.

Noise is one of the most important
Severe adverse aspects of the community

environment.

Noise is one of the important
Significant adverse aspects of the community

environment.

Moderate
to

Slight

Noise may be considered an
adverse aspect of the community
environment.

Noise considered no more
important than various other
environmental factors.

" Attitudes or other non-acoustic factors can modify this.
Noise at low levels can still be an important problem,
particularly when it intrudes into a quiet environment.

NOTE:
Research implicates noise as a factor producing stress-
related health effects such as heart disease, high
blood pressure and stroke, ulcers and other digestive
disorders. The relationships between noise and these
effects, however, have not as yet been conclusively
demonstrated. (Thompson 1981; Thompson et al.
1989; CHABA 1981; CHABA 1982; Hattis et al. 1980;
and U.S. EPA 1981)

TABLE 7A

Summary of Effects of Noise on People
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use (see discussion later in this chapter). The extremes of the curve are also

worth noting. At the low end, the data reflect the findings of social surveys

that a few people will be highly annoyed regardless of how minimal the

noise level is (about 0.6% at a DNL of 40 dB). Oppositely, nearly 20% of the

population is apparently not highly annoyed even at a DNL of 90 dB.

Two factors should be recognized with respect to applying the Schultz

curve to establishment of airport noise compatibility policies:

>Differences between Sources of Noise-The Schultz curve is based upon

the findings of research on all types of transportation noise. Some stud-

ies have suggested that aircraft noise is more annoying than highway

noise at the same DNL exposure. Other studies have found similar

responses regardless of the source of noise. There are many factors that

could not be standardized in the studies analyzed by Schultz. These

include weather, design of residential structure, types of thermal or

acoustic insulation included in structures, types of windows, etc.

*Significance of Background Noise Levels-The studies forming the basis of

the Schultz curve were primarily conducted in urban or other relatively

noisy environments. A variable discussed by Schultz in his assessment of

annoyance is the effect of background or ambient noise in a communi

ty. Unfortunately, the data available to Schultz did not provide a basis for

determining this effect. Background noise levels are one of the factors
taken into account in the concept of normalization described later in this

chapter.

Complaints

One manner in which annoyance at noise is sometimes exhibited is through

complaints. Many airports maintain logs of noise complaints received. In

addition to providing an avenue for people to express their concerns, noise

complaint phone lines can help in identifying the nature and location of

particular airport noise problems.

Complaints, however, cannot necessarily be equated to annoyance rates
within a community. Annoyance can exist without resulting in complaints

and complaints may occur even without a high rate of annoyance. More-

over, there is not necessarily a correlation between complaints and noise

exposure. At many airports, residential areas subjected to the highest noise

levels produce relatively few complaints perhaps because of the pre-

dictability of the events. More common is for the majority of complaints to

originate from locations outside the defined noise contours. Most com-

plaints tend to be associated with:
• Exceptionally loud, large, or low-flying aircraft which are not normal

for the airport;
. Changes in flight patterns which cause increased noise impacts; or

• A small number of people who frequently complain about airport

activities.
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Other Variables in Airport-Related Noise Annoyance

Several other inter-related variables appear to influence the extent of air-

port-related annoyance within a community. For some of these, relatively
little research has been conducted. The apparent significance is thus more

qualitative than quantified.

> Differences among Airport Types-Virtually all research on airport noise

has been conducted at major airline airports, most of which are located

in urban areas. The aircraft activity at these airports generates relatively

predictable, frequent, loud noise events. In contrast, most general avia-

tion airports have relatively few loud noise events and the total number

of aircraft operations may vary substantially from day to day. Also, many

general aviation airports are located in relatively quiet, suburban or rural

settings where aircraft noise may be perceived as more intrusive than in

noisier communities.

> Significance of Overflight Frequency versus Noise Event Loudness-
Cumulative noise exposure metrics reflect a combination of both the fre-

quency with which overflights occur and the loudness of those events.

Any given noise exposure level can be the result of either a small num-
ber of noisy overflights or a high incidence of just moderately noisy

events. A basic assumption in use of cumulative noise contours for com-

patibility planning is that community reactions will be the same under each

of these circumstances.

► Time of Day Weighting-Some evidence suggests that, because people are

more likely to be home during the evening (7:00 p.m. to 10:00 p.m.) and

nighttime (10:00 p.m. to 7:00 a.m.) than in the day, the same noise expo-
sure produces more annoyance during those hours. This consideration is

reflected in the CNEL metric by inclusion of a penalty factor on evening

and nighttime aircraft operations.

Communication of Airport Noise Data

In seeking to measure or predict the effects of noise on people and to
establish appropriate noise level criteria, most noise research and airport-

specific noise studies have relied upon cumulative noise exposure metrics
as the basis for describing noise levels. Cumulative noise exposure metrics

are usually very well-suited to this task. Sometimes, though, the need is not

to assess how noise affects people, but to eaplain noise information to

people. This need often arises in the preparation of environmental impact

analyses of airport improvement projects.

For noise communication purposes, metrics such as CNEL and DNL may not
provide all of the information desired. The general public often finds it dif-

ficult, if not impossible, to understand the relationship between cumulative

noise exposure contours and the airport noise they experience or will experi-

ence. Rather, people tend to focus on where aircraft are flying, how often they

fly, and the extent to which the noise is or will be intrusive or annoying. To

A point to emphasize here is that
use of supplemental noise metrics as
a means of improving airport noise
data communication does not
diminish the importance and viability
of cumulative noise exposure metrics
as analytical and compatibility plan-
ning tools.
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See the discussion in Chapter 2
regarding preparation or updating
of aviation activity forecasts for air-
port land use compatibility planning
purposes.

e DEPT. OF TRANSPORTATION
G U I D A N C E
The "at least" phrase in

the statutory guidelines deserves
emphasis. The 20-year time frame
should be considered a minimum for
compatibility plans. Noise impacts
(as well as other compatibility con-
cems) should be viewed from the
longest practical time perspective-

better communicate airport noise data in everyday terminology to which the
public can more readily relate, supplemental noise metrics may be helpful.
A variety of such metrics have been used in the U.S. and abroad. Few, though,
have attained widespread application or general consensus as to their merit.

NOISE CONTOURS FOR COMPATIBILITY PLANNING

Although supplemental metrics may be useful for certain purposes, cumu-

lative noise exposure metrics and the noise contours associated with these
metrics continue to represent the best available tools for the purposes of air-

port land use compatibility planning. The previous chapter described some

of the basic input data required for preparation of current airport noise con-

tours. The focus in the following discussion is on issues to be considered

in projecting future noise impacts and in selecting contours for land use
compatibility planning purposes.

Noise Analysis Time Frame

State statutes specify that airport land use compatibility plans must be based

upon an airport development plan "that reflects the anticipated growth of

the airport during at least the next 20 years." Forecasts having the required
20 year time horizon are normally included in airport master plans. The

FAA, the Division of Aeronautics, and some regional planning agencies also
prepare individual airport forecasts, some extending to 20 years.

For the purposes of compatibility planning, however, 20 years may be short-

sighted. For most airports, a lifespan of more than 20 years can reasonably

be presumed. Moreover, the need to avoid incompatible land use develop-

ment will exist for as long as an airport exists. Once development occurs
near an airport, it is virtually impossible-or at least very costly and time
consuming-to change the land uses to ones which would be more com-
patible with airport activities.

In conducting noise analyses for compatibility plans, the long-range time

frame is almost always of greatest significance. Barring vast improvements
in aircraft noise reduction technology, the growth in aircraft operations

expected at most airports will result in larger noise contours. A possible

exception to this trend is that, at some airports, planned changes in runway

configuration or approach procedures could result in reduction of noise

impacts in some portions of the airport environs. In these instances, a com-

bination of current and future noise contours may be the appropriate basis
for compatibility planning.

Past improvements in aircraft noise reduction technology-or, more to the
point, the elimination of older, noisier aircraft from the fleet-have caused
noise contours at some airports to shrink. One result of sh:inking contour

sizes during the late 1990s was pressure to allow residential and other

noise-sensitive development closer to airports. Allowing such development

might be reasonable in situations where no potential exists for the contours
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to expand back to their former size (for example, where policies to limit

contour sizes have been adopted). However, whether future technology will
again enable significant reduction in noise impacts is uncertain. Thus, look-

ing to the long-range future, the scenario which has the greatest land use

planning implications for most airports is that anticipated future growth in

airport activity will result in expansion of noise contours.

Other Factors in Noise Contour Selection

In addition to time frame and forecasting issues, several other factors

warrant consideration in selection of noise contours for compatibility plan-

ning functions.

Lowest Noise Contour Level

Calculating at least one 5-dB CNEL contour interval below the threshold

level can provide valuable supplemental information for land use planning.

Aircraft noise does not become suddenly unnoticeable just beyond the

CNEL contour that delineates the threshold for determining compatible versus

incompatible land uses. The additional contour(s) can show where noise

levels are below the level at which residential and certain other noise-sen-

sitive land uses may need to be prohibited or substantially restricted, yet still

may be noticeable and may warrant some form of land use compatibility

measure. When applying this concept, it is important to recognize that CNEL
contours become less precise the further they are from the airport.

Supplemental Forecast Scenarios

At some airports, the distribution of activity throughout the year or among
aircraft types is such that an annual average forecast is insufficient for full

assessment of noise impacts.

For instance, an airport may have distinct seasonal or even daily variations

in its activity. Such circumstances may warrant examination of noise contours
reflecting these shorter periods in addition to the annual average impacts.

These variations are particularly interesting when activity by the noisiest
aircraft are concentrated into one part of the year. The predominantly
summertime operations of fire attack aircraft is one common example.

Another situation in which supplemental forecast scenarios may be needed

is when there is substantial uncertainty regarding a major component of the

airport activity. Examples include: possible changes in airline aircraft fleet
mix and/or volume of operations; potential addition or elimination of par-

ticularly noisy based aircraft; and/or uncertainties in activity levels by aircraft

which follow unique flight tracks (such as helicopters or agricultural appli

cator aircraft).

Special Noise Sources

As noted in Chapter 6, most noise contour calculations only take into account

the noise from approaches/landings, takeoffs/departures, and closed traffic

pattern (touch-and-go) activity of typical airplanes. In some circumstances,

As long as the assumptions used in
these supplemental forecast scenar-
ius are consistent with the defined
role of the airport, it is within reason
for ALUCs to consider them.
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Including helicopter operations in
noise contour calculations generally
will not have much effect on the size
or shape of noise contours unless
the traffic volumes are quite high. In
these instances, the location of com-
mon helicopter flight tracks and the
single-event noise levels of helicop-
ter overflights may be appropriate to
consider in compatibility planning.

other sources of aircraft noise may also need to be considered. These include

Helicopters-Because of helicopters distinct noise characteristics and the

fact that they usually follow different flight tracks than used by airplanes,

their noise can be particularly noticeable. Inclusion of helicopter noise in

computation of airport noise contours is desirable, especially at airports

having moderate or high levels of helicopter activity.

► Agricultural Aircraft-Another group of aircraft having unique noise char-
acteristics is agricultural "crop duster" aircraft. From a noise contour
standpoint, one characteristic is that, unless numerous flight tracks are

modeled, the calculated contours tend to maintain a constant width along

the flight tracks and never reach a closure point.

> Ground Operations-For most airports, the various sources of aircraft
ground operations described in Chapter 6 are not a significant source of

noise. Noise from engine run-ups can be included in INM calculations,

however. At airports where this activity is a noise factor, the capability of

INM to include it in the noise contours should be utilized. if included, some

reference to the fact should be noted in the description of the contours.

Sources of Noise Contours

The preceding discussion focuses on Potential sources and applicability of noise contours can be summarized
issues involved in development of as follows:
noise contours suitable for compati-
bility planning. However, it may not > Airport Master Plans-As indicated above, an adopted airport master plan
be necessary for ALUCs to develop

is one of the preferred sources for airport activity forecasts and noise con-
new contours. Noise contours are
available from a variety of sources. tours. Even when the forecasts and contours in a master plan no longer
Some of these are potentially useful extend at least 20 years into the future, information contained about the
for airport land use compatibility intended role and future physical characteristics of the airport is needed
planning purposes, others are of lim-

for compatibility planningited value. .

> Noise Elements of Community General Plans-The status of noise contours
depicted in general plans is similar to that of noise contours from airport

master plans in that they represent adopted local policy. As for utility in
compatibility planning, again the principal concern is currentness. More
often than not, noise contours included in general plans are copies of

ones from the most recent airport master plan.

> Environmental Documents-State environmental impact reports and/or
federal environmental assessments and environmental impact statements
conducted for major airport improvements normally will contain newly

prepared noise contours having a 20-year time horizon. Depending upon

the tinting of the project, these contours may be more recent than ones
in an airport master plan.

► FAR Part 150 Studies-Most of the airline and busier general aviation air-
ports in the slate have conducted FAR Part 150 noise compatibility studies.
These studies contain current and five-year projected noise contours. At

airports where noise impacts are expected to decrease in the future, the

Part 150 noise exposure maps are appropriate for land use compatibility
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planning purposes. If the noise exposure is expected to expand beyond

the five-year time frame, then noise contours do not provide a sufficiently

long time horizon and generally should not be used for policy purposes.

Even in this latter case, though, the contours can be useful in illustrating
anticipated noise impact trends and the noise model input data can be

valuable in preparation of longer range noise contours.

AICUZ Studies-Often the only sources of noise contours for military air-

fields are the Air Installation Compatible Use Zone studies conducted by

the Department of Defense. Because aircraft activity levels at most military

facilities is highly dependent upon international events, the contours

usually represent current conditions and long-range projections are seldom

done. Often, though, a"maximum mission" scenario will be analyzed

which can be useful for compatibility planning.

ESTABLISHING CUMULATIVE NOISE EXPOSURE CRITERIA

Just as there are no absolute determinants of the noise level at which an
individual person will be highly annoyed, there are no absolute scientific

measures for establishing which land uses and noise exposures are or are

not compatible with each other. The best that can be hoped for is that

compatibility criteria will reflect what is appropriate for the communities

involved. The Schultz curve depiction of the percentages of people highly
annoyed by various noise levels is a cornerstone for the task of establish-

ing noise criteria for land use planning purposes. It is important to remem-

her, however, that what may he considered an acceptable level of noise to

a reasonable person will not satisfy 100% of the public.

The Context of Acceptability

The level of noise acceptable to an individual depends greatly upon the

context of the noise and the perspective of the listener-noise to one per-

son may be music to another. Similarly, context is important in determining
the level of noise acceptable to a community. The level selected depends

upon whether the function of the standards is control and abatement of

noise sources or making land uses compatible with those sources.

Methods of Limiting Airport Noise Impacts

Methods of limiting airport noise impacts can be divided into four basic

groups. All four categories have significant roles to play if the goal of quieter

communities is to be attained. importantly, the authority for implementation

of each method differs.

Source Noise Reduction-From the perspective of most communities, the

ideal method of limiting airport noise impacts is to reduce aircraft noise

at its source. However, local entities-including airports, local land use

jurisdictions, and ALUCs-have no control over this technique.

Responsibility for source noise reduction actions rests with the federal
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Among the four categories of noise
impact reduction methods, prevent-
ative measures are the only category
in which ALUCs have any authority.

Avigation easements, although they
provide a legal means of complying
with state Airport Noise Regulations,
are not truly remedial actions in that
they do not physically change the
noise environment.

Yet another matter is the isSUP of
noise increases resulting from airport
development or operational changes.
This issue is explored in the final sec-
tion of this chapter.

government (which sets standards and conducts research), aircraft man-

ufacturers (which design and build new technology aircraft), and aircraft

owners (which place the new aircraft in their fleets). A basic difficulty

with implementation of this process is that it takes time between when

new technologies are created and when they are put into use.

> Operational Limitations-Operational methods to reduce noise include a
variety of measures affecting how, where, and when aircraft are flown.

The principal authority over these actions rests with the federal govern-

ment and the pilots of aircraft. Airport proprietors have some regulatory
powers (setting restrictions on aircraft types, hours of operation, or flight

track locations, for example) to the extent that the actions do not
adversely affect safety and are implemented in a manner which is rea-

sonable, nonarbitrary, and nondiscriminatory. Airport proprietors also

can affect where aircraft fly by modifying the configuration of airport

runways. Other than when they are also the airport proprietor, local gov-

ermnents have no authority over aircraft operations. Airport land use
commissions are explicitly denied this power.

> Preventative Measures- Falling into this category are the wide variety of
land use planning measures designed to avoid encroachment of incom-

patible development into airport environs. These measures include general
plans, specific plans, and zoning ordinances adopted by local govern-
ments. Compatibility plans adopted by ALI ICs are another example.

> Remedial Actions-This group of actions are ones designed to mitigate

current and future noise impacts on established land uses around airports

through modification of the land uses. The objective is to change exist-

ing incompatible land uses into ones which are compatible or at least

more acceptable. Property redevelopment and reuse are examples of

remedial actions which can be fostered by local governments and taken

by property owners. Airport proprietors can effect remedial action through

programs such as property acquisition and soundproofing of existing

structures.

Functions of Noise Impact Criteria

Not only does the authority to implement each of the preceding noise impact

reduction methods differ, the standards which the methods seek to achieve
may vary as well. Indeed, in the case of source noise reduction, even the

metric used to measure compliance differs. It is a single-event metric,

whereas the other methods are primarily evaluated in terms of cumulative

noise level metrics. Particularly important with respect to the methods over

which ALUCs and local land use jurisdictions have authority are differences

in objectives for preventative measures versus remedial actions. The noise
levels considered appropriate-as opposed to optimum or ideal-tinder
each of these two contexts may not he the same.

In each case, setting appropriate noise level criteria for a community implies

that an element of feasibility or cost-effectiveness is being taken into

account. For example, within the limits of powers available to local gov-
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ernments, it is usually more feasible to avoid creation of new incompatible
land uses than it is to reduce existing noise impacts through land use
changes. Moreover, while the benefits or effectiveness may be the same in
each case, the cost of eliminating or mitigating existing land use incompat-
ibilities is usually far greater than avoiding it in the first place. Thus, noise

level criteria might jvuNjrably be set lower for new land use development

than for triggering action to mitigate existing impacts.

Even for new development, competing community needs can influence the
level deemed to constitute acceptable noise. As examined in Chapter 3, var
ious practical considerations can shift the line of demarcation between
acceptable and unacceptable noise exposure. ALUCs need to reflect upon

such factors when establishing noise compatibility criteria. In so doing,
however, commissions should also remember that their primary responsi-
bility is toward promoting compatibility between airports and proposed
land use development in the airport vicinity. Local elected officials can

weigh the importance of other factors if they so choose (in so doing,

though, they must understand that any action to overrule a decision of an

ALUC must adhere to the procedural requirements set forth in state law).

Variables Affecting Cumulative Noise Level Criteria

As noted in the review at the outset of this chapter, most federal and state of

California regulations and policies set DNL/CNEL 65 dB as the basic limit of
acceptable noise exposure for residential and other noise-sensitive land uses.

Often overlooked, though, is that this standard has been set with respect to
relatively noisy urban areas. For quieter settings and many-if not most-air-

ports in California, CNEL 65 dB is too high of a noise level to be appropriate
as a standard for land use compatibility planning. This view is particularly evi-

dent with respect to evaluation of proposed new land use development. Even

FAA policy has evolved to where the agency now will "respect and support"

local establishment of a lower threshold of noise exposure acceptability. On

the other hand, special situations continue to exist in which noise exposures

above CNEL 65 dB may be regarded as appropriate.

Clearly, the level of noise deemed acceptable in one community is not nec-

essarily the same in another. The issue which therefore needs to be exam-

ined is what factors influence setting of appropriate noise level criteria.

The Concept of Normalization

A long-standing method of adjusting noise levels in a community is the

concept of "normalization." The normalization concept has its origin in

research done for the U. S. Air Force in the 1950s. The purpose of the
research was to establish a method for adjusting aircraft noise levels used

for determining and predicting expected community reactions. The adjust-

ments take into account local conditions as described below National

recognition and support of normalization appeared in the U. S. Environ-

mental Protection Agency's (EPA) Community Noise (1971) and "Levels"

(1974) documents. The California Department of Transportation also used

As discussed elsewhere, DNL is the
only metric for which there is a sub-
stantial body of research data defin-
ing the relationship between noise
exposure and people's reactions (as
noted in Chapter 6, the CNEL metric
used in California is essentially the
same as DNL). Furthermore, cumu-
lative noise exposure metrics remain
the only metrics suited to establish-
ment of policies defining the noise
levels considered acceptable or com-
patible with various land uses.
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Figure 7D shows the common back-
ground noise levels, measured in
terms of Community Noise Equiva-
lent Level, assumed to occur in the
various community settings identi-
fied in Table 7B.

DEPT. Of TRANSPORTATION
G U I D A N C E
ALUCs are encouraged to

consider the normatzation factors
listed in Table 78 when setting noise
level limits for new noise-sensitive
development in the vicinity of an air-
port.

the normalization process in its development of Noise Standards for

California airports, and the California Office of Planning and Research

continues to include the normalization procedure in its Guidelines for
Development of General Plans.

The normalization procedure was originally designed to adjust or "normal-

ize" actual measured noise levels so that the effects of different noises on

different communities could be compared more reliably. Over the years,

planners have also found normalization to be a valuable tool for establish-

ing appropriate noise level limits for new noise-sensitive development in

the vicinity of an airport. This latter application of normalization is particu-
larly well-suited to airport land use planning.

The normalization procedure takes into account four categories of adjust-

ment factors associated with the noise source and the characteristics of the
affected community:

• Seasonal characteristics of the noise;

• The background noise level in the community, absent distinct noise
events;

• The community's previous exposure to, and attitudes toward the noise;
and

• Whether the noise includes pure tones or impulse characteristics.

Table 7B lists the complete set of normalization factors and recommended
adjustments to measured noise levels. To use this table for the purpose of

setting a land use compatibility noise-level criterion, the values must first be
reversed (positive for negative and vice versa). The results can then be

applied to adjust a baseline noise-level criterion. In California, a commonly

used baseline criterion is a CNEL of 65 dB. As discussed earlier, this criteri-

on is indicated in the Noise Standards for California airports, in FAA guide-
lines, and elsewhere. It is the cumulative noise level defined as being
acceptable to a reasonable person (a person whose sensitivity to aircraft

noise is near the middle of public response) residing in an urban setting in
the vicinity of an airport.

The two examples on the top of the following page illustrate the use of nor-
malization in airport land use compatibility planning.

ALUCs are encouraged to consider the normalization factors listed in Table
7B when setting noise level limits for new noise-sensitive development in

the vicinity of an airport. However, caution should be exercised in the event

that the normalization procedure indicates a planning criterion greater than

a CNEL of 65 dB. With few exceptions, new noise-sensitive land uses should

not be allowed where current or projected airport related noise exceeds a

CNEL of 65 dB. To do so would be inconsistent with the overall goals and
objectives of the Noise Standards for California airports.

It should also be noted that normalization is not applicable to implementa-

tion of the Noise Standards for California airports. The Noise Standards are

formal regulations that have their own requirements separate from land use
planning guidelines.
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Examples of Using Normalization in Airport Land Use Compatibility Planning

Example 1: An urban residential community near a major air carrier airport.

Factor Characteristics Present in Community Correction

Seasonal Character of Noise: Year-round operation 0

Community Setting: Typical urban residential background noise levels 0

Previous Community Exposure to Noise: Some exposure, but no control of noise 0

Noise Qualities: No pure tones or impulse characteristics 0

Under these conditions, no corrections would be made to the basic CNEL 65 dB criterion as the design guideline.

Example 2: A small airport in a quiet location.

Factor Characteristics Present in Community Correction

Seasonal Character of Noise: Year-round operation 0

Community Setting: Quiet suburban area -10 dB

Previous Community Exposure to Noose: Some exposure, but no control of noise 0

Noise Qualities: No pure tones or impulse characteristics 0

Under these assumptions, a total correction of minus 10 dB would be applied to the basic criterion of CNEL 65 dB. A community fitting these
conditions therefore may find that a criterion of CNEL 55 dB should be set as the maximum acceptable noise exposure for new residential and

other noise-sensitive land use development.

At the present time, normalization is the best method available for quanti-
tatively adjusting noise levels to account for local conditions in an effort to

establish appropriate noise limits for noise-sensitive land uses near airports.

Its applicability is perhaps greatest in relatively quiet suburban or rural com-

munities. The normalization procedure has also proven to be capable of

predicting controversial airport noise situations such as around the new

Denver International Airport, the reorganization of airspace along the east-
ern U. S. coast (Expanded East Coast Plan), and sightseeing flights over the

Grand Canyon.

Varying Noise Sensitivity of Different Land Uses

Noise compatibility standards, such as those summarized at the beginning

of this chapter, typically place primary emphasis on residential areas. Resi-
dential development is not only one of the most noise-sensitive land uses,

it usually covers the greatest proportion of urban land. Several factors con-

tribute to this sensitivity-

• Normal residential construction usually provides less sound attenu-

ation than typical commercial construction and windows are more

likely to be open;

• Outdoor activity is a significant aspect of residential land use; and

. People are particularly sensitive to noise at night when they are

trying to sleep.

The three Community Noise Exposure Levels commonly used as the limit for

acceptable residential noise exposure are: CNEL 65 d13, 60 d13, or 55 dB. The

choices and the rationale for each are listed in Table 7C.

DEPT. OF TRANSPORTATION
^G U I D A N C E

For the purposes of airport
land use compatibility planning, the
Department's advice is that CNEL 65
d8 is not an appropriate criterion for
new noise-sensitive development
around most airports. At a minimum,
communities should assess the suit-
ability and feasibility of setting a
lower standard for new residential and
other noise-sensitive development.
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Amount of
Correction

to be
Added to

Type of Measured
Correction Description CNEL in dB

Seasonal Summer (or year-round operation). 0
Correction Winter on ly (or windows always closed). -5

Correction for Quiet suburban or rural community (remote from large cities and from industrial + 10
Outdoor Noise activity and trucking).
Level Measured Normal suburban community (not located near industrial activity). + 5
in Absence of
Intruding Noise Urban residential community (not immediately adjacent to heavily-traveled roads 0

and industrial areas).

Noisy urban residential community (near relatively busy roads or industrial areas). -5

Very noisy urban residential community. -10

Correction No prior experience with the intruding noise. +5
for Previous Community has had some previous exposure to intruding noise but little effort is 0
Exposure & being made to control the noise. This correction may also be applied in a situa-
Communiry tion where the community has not been exposed to the noise previously, but
Attitudes the people are aware that bona fide efforts are being made to control the noise.

Community has had considerable previous exposure to the intruding noise and -5
the noise maker's relations with the community are good.

Community aware that operation causing noise is very necessary and it will not - 10
continue indefinitely. This correction can be applied for an operation of limited
duration and under emergency circumstances.

Pure Tone No pure tone or impulsive character. 0
or impulse Pure tone or impulsive character present. + 5

Notes:
• Source document uses the equivalent DNL metric.
• See text for guidance on application of these factors to setting maximum noise level criteria for new la nd use develop-

ment near airports .

source: U.5. Envnonmenral Profection Agency (1974)

TABLE 7B

Adjustment Factors for Obtaining Normalized CNEL
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QUALITATIVE DESCRIPTIONS CNEL COMMUNITY SETTING EXAMPLES

(Decibels)
-90-

City Noise
(Downtown of

Major Metropolis)

-80-

3rd Floor Apartment! Next to Freeway (Los Angeles)

Downtown with Some Construction Activity (Los Angeles)

Downtown Hlgh-Density Residential (San Francisco)

Very Noisy Urban -70- Urban Medium-High-Density Residential (San Frandsco)

^ -
Noisy Urban

It

-60-

-50-

Urban Low-Denslty Residential (San Femando Valley)

Suburban Low-Denslty Residential (Berkeley Hills)

Small Town Residential (FBlmore)

Farm Field

-40-

Source' Based upon diagram in Office of Planning and Research (1998)

FIGURE 70

Typical Noise Levels in Various Communities
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Because of these characteristics,
supplemental noise metrics can be
helpful as means of adding to public
understanding of the complexities of
airport noise. For example, as dis-
cussed later in this chapter, single-
event noise exposure metrics can
provide relevant information for
some purposes.

The logarithmic scale is used to pro-
vide meaningful numbers (0 to 140)
in describing sound pressures for
which the audible range varies enor-
mously (a ratio of over 1,000,000:1).

Figure 7E depicts the relationships
between the number of noise
events, their loudness (in SENEL),
and the resulting CNEL.

Data on acceptable noise exposure for other land uses is not as extensive

as for residential uses. Some guidelines exist in the various regulations and

documents cited earlier in this chapter. In general, once a criterion has been

set for residential uses, the criteria for other land uses can be established by

considering the comparative extent to which human activities associated

with that land use would be disrupted by noise, as well as the degree of

structural sound attenuation which typically is provided.

Characteristics of Cumulative Noise Exposure Metrics

As noted earlier in this chapter, various studies-the Schultz curve in par-

ticular-have demonstrated a strong correlation between cumulative noise

exposure metrics such as CNEL and public annoyance. This correlation,
together with the lack of comparable data for any alternatives, makes these

metrics essential in defining noise-related land use compatibility policies. To

make appropriate use of cumulative noise exposure metrics, though, an

understanding of some of their particular characteristics is important.

Logarithmic Scale

A fundamental characteristic of cumulative noise exposure metrics is that they

measure noise exposure in decibels which are in turn based on a logarithmic
scale. These metrics are not widely understood by the general public.

Consequently, some explanation of the manner in which individual aircraft
noise levels and frequency of operations contribute to the contours is useful.

> Effect of Occasional Loud Events-Because of the logarithmic scale, a
relatively few operations by aircraft which generate noise levels well

above the average for an airport can greatly influence the size of the

noise contours. This is particularly true if these operations occur at night
or at airports with low volumes of activity

s Effect of Frequency of Operations-If the distribution of operations by
aircraft type, time of day, and so on is held constant, a doubling of the

number of operations will increase the CNEL values by approximately 3 dB.
The seemingly small size of this change is a result of the logarithmic scale
upon which the decibel unit is measured.

Relationship to Peak Noise Levels

Although the logarithmic scale gives added weight to the loudest noise
events, the cumulative basis of CNEL metric does not directly depict infor-
mation regarding peak noise levels. Specifically

► Sound Level Averaging-Cumulative noise exposure metrics represent a
logarithmic average of the penalty-weighted hourly noise levels attribut-

able to individual aircraft noise events. The results are equivalent to a

constant noise level of the same magnitude, but with penalties added for

evening and nighttime noise. Noise measurements on this type of scale
correlate well with overall human responses and acceptance. Neverthe-

less, even when the cumulative noise exposure level is judged accept-
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CNEL = 65 dB

Criteria • Set by the FAA and other
federal agencies as level above
which residential land uses
may be incompatible if not
acoustically treated.

• Established by California state
regulations as the maximum
normally acceptable for
residential and certain other
land uses at county-designated
noise-problem airports.

• Schultz curve predicts that
about 13% of the population
will be highly annoyed at this
noise exposure.

Suggested • Generally not appropriate
Applicability for most new development.

• May be acceptable in noisy

urban locations and/or in hot

climates where most buildings

are air conditioned.

CNEL = 60 dB

• The contour within which
California Building Code
(Section 1208A) requires an
acoustical analysis of proposed
residential structures, other
than detached single-family
dwellings.

• Suggested by the California
Office of Planning and
Research General Plan
Guidelines as the maximum
"normally acceptable" noise
exposure for residential areas.

• Individual noise events will

occasionally cause significant

interference with residential

land use activities, particularly

outdoor activities, in quiet

suburban/rural communities.

• Schultz curve indicates about
7% of population highly
annoyed.

• Suitable for new development
around most airports.

• Particularly appropriate in mild

climates where windows are

often open.

CNEL = 55 dB

• Identified by the U.S.

Environmental Protection

Agency as the level below

which "undue interference

with activity and annoyance"

will not occur.

• Individual noise events will

seldom significantly interfere

with residential land use

activities (e.g., interference

with speech).

• Schultz curve shows about 4%
of population highly annoyed
at this noise level.

• In urban areas, aircraft contri-
bution to this noise level may
be less than that of other
noise sources

• Suitable for airports in quiet,

rural locations.

Note: When setting criteria for a specific airport, other characteristics of the airport and its environs also need to be considered.
See Table 7B for normalization factors.

TABLE 7C

Noise Compatibility Criteria Alternatives

California Airport Land Use Planning Handbook (January 2002)
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able, the peak noise levels of some individual events may be considered
intrusive for several seconds.

A& DEPT. OF TRANSPORTATION I- Seasonal Variations-CNEL contours are usually calculated in terms of an
G U I D A N C E
Calculation of CNEL con- average day of the year. Occasionally, shorter time periods are evaluated.

tours for time periods other than an Shorter time frames are primarily assessed for airports which have sub-
annual average day deserves ALUC stantial variations in operating characteristics (total volume of operations,
consideration at airports which have

type of aircraft, or patterns of runway use) from one season to another.notable seasonal variations in activity.
Seasonal variations in noise exposure can be particularly significant at air-
ports where the highest activity levels occur in the summer when outdoor

residential living and open windows in dwellings are most common.

Differences Between High- and Low-Activity Airports

Although cumulative noise exposure metrics have been shown to correlate

closely with public annoyance over a wide range of noise exposure levels,
there probably are limits beyond which these metrics do not adequately

describe potential public reaction. For communities near larger airports with

relatively many operations (like air carrier airports), CNEL is well suited to

describing anticipated public reaction to aircraft noise. However, at the

extreme conditions, where there are either very many relatively quiet events
or a small number of very loud events, public reaction is probably more dif-
ficult to gauge, and may not be well described.

To illustrate this point, consider two situations in which the CNEL is the

same, but the circumstances are quite different. A CNEL of 65 dB due to a
single Boeing 727 departure at 2 a.m. would probably have a different ef-

fect on people than a CNEL of 65 dB due to one hundred operations of

small airplanes during daytime hours. In the first instance, sleep disturbance

would be the primary issue; while, in the second case, the issue could well

be speech interference. Additionally, the first example would yield one very

intrusive event, with quiet prevailing for the rest of the day. The second
case would result in a nearly continuously noisy situation, with an aircraft
in the air every few minutes. Whether these situations would be equivalent
in terms of annoyance is uncertain.

RELEVANCE OF SINGLE-EVENT NOISE LEVELS

When people express their annoyance at airport noise, they often indicate

that they are particularly disturbed by the loudest aircraft, ones which use

the airport on just an occasional basis. In response to reactions such as this,

suggestions have been made that single-event noise level standards should

be established. Any thoughts in this regard, however, must draw the dis-

tinction between standards applying to aircraft operations and standards

directed toward land use compatibility planning. In both respects, there are
significant limitations.

Neither ALUCs nor local land use jurisdictions have the authority to regu-

late the amount of noise individual aircraft generate. Federal laws greatly
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1 2 3 4

Weighted Number of Noise Events per Day (NeQ1

Neq = Nd + 3 x Ne + 10 x Nn

6 8 10 20 30 40 60 80 100 200

Legend: Neq Weighted number of noise events per 24 hours
Nd Number of daytime events (7 a.m. to 7 p.m.)
Ne Number of evening events (7 p.m. to 10 p.m.)
Nn Number of nighttime events ( 10 p.m. to 7 a.m.)

Note: The above relationship assumes all events are by the same aircraft type
(or by aircraft having the same sound exposure level)

FIGURE 7E

Relationship Between CNEL and Sound Exposure Level

California Airport Land Use Planning Handbook (January 2002)
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constrain even airport proprietors from regulating how, when, and where
aircraft operate. However, with respect to land use compatibility planning,
nothing in federal or state laws prevents ALUCs from setting standards
which rely upon single-event noise level data as a factor in evaluating pro-
posed land use development. There are nonetheless important practical fac-
tors which limit the viability of this concept.

Federal Constraints on Single-Event Noise Standards

A fundamental constraint on any local regulation of noise emissions is that

the federal government has a preemptive right to set noise level standards

for individual aircraft. California, for example, originally included single-

event noise emission standards in its Airport Noise Regulations, only to have

them later deleted as a result of a successful legal challenge on the basis of
federal preemption. As previously indicated, federal law currently prohibits
airports from setting single-event noise standards which restrict the opera-

tions of federally authorized aircraft over 75,000 pounds takeoff weight

unless an extensive cost-benefit analysis is prepared (under FAR Part 161)

and subsequently approved by the FAA.

Some airport proprietors have succeeded in adopting single-event noise

level standards. Such standards, however, have been limited to specific

measurement locations (usually those specified in FAR Part 36 or where

noise monitors have been installed). Also, they must have been shown to
be nondiscriminatory and to have no deleterious effect on interstate com-
merce. Furthermore, most have been in place since prior to the 1990 adop-

tion of the current federal legislation (the Airport Noise and Capacity Act)

and thus have a grandfathered status. Short of undertaking the FAR Part 161

process, the only other option available to airports for limiting single-event

noise levels is through negotiated agreements with airlines and other air-
craft operators.

Single-Event Noise Criteria in Compatibility Planning

In each of the above instances, the objective of the single-event noise level
policies has been to control noise through restrictions on aircraft operations.

The federal constraints on locally established single-event noise standards
for aircraft operations do not, however, preclude communities and airport
land use commissions from adopting land use restrictions based upon single-
event noise levels. These local entities can adopt land use policies to ensure

that single-event noise levels experienced in proposed noise-sensitive land

uses will be within acceptable limits. Such policies can help minimize noise

intrusions, as well as avoid public reactions that can lead to demands for

restrictions on airport operations.

Setting land use restrictions based upon single-event noise levels is not a

simple proposition, however. The task is rendered difficult for several reasons-
availability of single-event aircraft noise data; criteria selection; and apply-
ing the criteria.
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Data Availability

A basic difficulty in development of single-event noise level criteria appli-

cable to land use compatibility assessment lies in obtaining suitable aircraft

noise data. Three possible sources exist, although each has its limitations.

> Recorded Data-Recorded data on actual aircraft overflight noise levels

has increasingly become available through noise monitoring systems

installed at most major airline airports as well as many busy, urban gen-

eral aviation facilities. Data for smaller general aviation airports, however,

is rarely available unless a special study has been conducted for a par-

ticular purpose. Monitoring data is valuable in that it provides an indica-

tion of the range of noise levels from various aircraft or even the same

type of aircraft.

> FAR Part 36 Data-The data resulting from FAR Part 36 is of value only in

distinguishing the relative loudness of different types of aircraft. For most

airports, especially at general aviation airports, the actual points estab-
lished by the regulations for measurement of noise levels are too far from

the runway to be of much significance in land use planning. Also, the

noise levels are measured under very specific conditions which may not

represent the manner in which aircraft are actually flown.

INM Database-The only other readily available source of data relating

aircraft types to the single-event noise levels at various locations on the

ground is the database for the Federal Aviation Administration's Integrated

Noise Model (INM). This database provides the typical noise levels for a

variety of aircraft types, but does not contain data on the full range of air-
craft (airline aircraft are much better represented than general aviation

aircraft). Also, unlike monitoring data, the database does not reflect how

specific aircraft are operated at a particular airport.

Criterion Selection

Selection of a criterion value is difficult because there has been no widely
accepted policy guidance for single-event noise levels. To the extent that

there is any guidance regarding acceptable single-event noise levels, the

emphasis has been on physiological effects, not on land use planning. For
example, the FAA has suggested that the threshold of speech interference is

60 d13A. While this datum is informative, the FAA has not provided guid-
ance indicating what number or duration of events exceeding this thresh-

old should be considered significant. Similarly, FICON and FICAN have pro-

vided estimates of the percentage of people expected to be awakened
when exposed to specific single event noise levels inside a home. However,

no one has suggested what frequency of awakening is acceptable.

Criterion Application

Assuming that a community has selected a criterion value for maximum

single-event noise levels on the basis of some objective analysis, the prob-

lem of applying the criterion remains. None of the general single-event
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e DEPT. OF TRANSPORTATION

G U I D A N C E
ALUC use of single-event

noise level data for land use compat-
ibility planning should be narrowly
limited.

noise level data sources cited above may be very useful in evaluating the

acceptability of a proposed land use at a specific location near an airport.

Noise monitoring at the actual project site could well be necessary. More-

over, such monitoring would need to be conducted over a long enough pe-

riod to ensure that a full range of aircraft types, flight patterns, and weath-
er conditions are represented.

Conclusions

Perhaps the most salient point which can be made with regard to single-event
noise level criteria for land use compatibility planning is that no definitive,
widely recognized, single-event noise level guidelines currently exist. The
single-event noise research which has been conducted has primarily
focused on specific human reactions such as sleep disturbance. The means
of applying such research to land use decisions is not yet clear.

Until single-event noise level guidelines evolve-if they eventually do-
ALUCs have no solid grounds on which to define compatibility criteria rel-
ative to specific single-event noise levels. Use of single-event noise level
data should be limited to three circumstances:

.[n supplemental evaluation of special, highly noise-sensitive, land
uses such as schools and outdoor theaters;

• As considerations in the design of acoustical treatments of buildings
(if ALUC policies or project reviews go into that level of detail); and

• As one of the factors to be considered in determining the geographic
extent of the area within which annoyance at aircraft overflight is a
compatibility concern.

Overflight Altitude

Single-event noise levels are often promoted as useful in identifying the

existence of noise concerns in locations beyond those typically outlined by
cumulative noise exposure contours. A less problematic alternative is to use

the altitude of aircraft overflights (their height above ground level) as a

means of defining the limits of these additional concerns. At least for gen-
eral aviation airports, experience suggests a correlation between frequent,
low-altitude aircraft overflights and noise-related annoyance.

OTHER NOISE COMPATIBILITY MEASURES

Although not applicable as the primary basis for formulation of noise com-
patibility policies, certain other noise compatibility measures can play im-

portant secondary roles in the determination of noise level acceptability.

Interior Noise Levels

For many land uses, interior noise levels resulting from exterior noise
sources are equally, if not more, important than exterior noise levels as a
determinant of acceptability Furthermore, interior noise level criteria to-
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gether with data and assumptions regarding the noise level reduction (NLR)

provided by the structure can be combined to indirectly indicate a maxi-

mum acceptable level of exterior noise.

Factors Affecting Interior Noise Level Criteria

Various human factors play a part in determining acceptable interior noise

levels. For residences, the most important are usually considered to be

speech interference and sleep disruption. As noted earlier in this chapter,

speech interference begins to become a problem when steady noise levels

reach approximately 60 to 65 dBA. For sleep disruption, the threshold of

significance is less absolute in that there is more variability from one per-

son to another. Nevertheless, the indication from several studies is that the

noise threshold for significant occurrence of sleep disruption is higher than

for speech interference (only 10% of people are awakened at SEL 80 dB).

One of the choices involved with setting interior noise level criteria is

deciding the appropriate noise metric to apply. As apparent from the pre-
ceding paragraph, speech interference and sleep disruption are usually

measured in terms of either constant or single-event noise metrics. How-

ever, for the purposes of land use or building design criteria, cumulative

noise exposure metrics are the easiest to implement in that exterior noise is

most often measured in these terms. Additionally, once any two of the vari-

ables-interior noise level, exterior noise level, or the NLR value of the
structure-are known, the third can be directly calculated through simple
addition or subtraction. The problem which arises is that, although there is

a general relationship between single-event and cumulative noise metrics,

it is not constant from one airport to another.

Regardless of these issues, cumulative noise exposure metrics are the most

commonly used for interior noise level standards, at least for residential

uses. In particular, an interior noise level standard of CNEL 45 dB is typical.

Allowing for at least 20 dB of noise level reduction from the structure with

windows closed, this standard equates to an exterior noise level of CNEL 65

dB. Of particular significance within California, the previously cited California
Building Code sets a CNEL of 45 dB is the maximum acceptable interior

noise level for residential uses (other than detached single-family dwellings).

Although guidelines for other uses exist, there are no other federal or state

interior noise level regulations.

Problems arise with developing interior standards for other building uses

because some are used only occasionally and others (such as concert halls)
are especially sensitive to peak noises. Once again, the issue is whether a

cumulative noise exposure metric is the most appropriate basis for com-

patibility standards.

Sound Insulation Requirements

Once interior noise level criteria have been established and the exterior noise

levels at a particular location are known, the variable which remains is the

amount of noise level reduction which the structure needs to provide. Ideally,

Some airport land use commissions
have adopted peak noise level crite-
ria for intermittent noises. However,
as with any single-event metrics,
application of these criteria poses
questions in defining the number of
events considered to be significant.

As noted previously, one such guide
line is a 4n 45-dB noise level which
the FAA considers as the "usual de-
sign objective" for sound insulation
of schools- (FAA Order 5100.38A)
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Table 7D is offered here as a very
general guide to the overall Noise
Level Reduction afforded by average
types of building construction. Table
7E provides some additional informa-
tion regarding sound insulation pro-
grams for airport area land uses.

Given the noise level reduction pro-
vided by standard residential con-
struction, interior noise level standards
can generally be satisfied without
the need for special sound insulation
measures in locations where the
exterior noise exposure is less than
CNEL 60-65 dB.

DEPT. Or TRANSPORTATION
llG U I D A N C E

Rather than accepting the
use of sound insulation as a mitiga-
tion action, ALUCs primary objective
should be to prevent development of
land uses which are basically incom-
patible with the noise conditions.

As indicated in Chapter 3, installa-
tion of sound insulation-whether
funded by airports as mitigation for
noise impacls or set by At.UCS as a
condition for approval of new devel-
opment-should be accompanied
by dedication of an avigation ease-
ment to the airport.

Also important to remember is that,
even where sound insulation may
make a high level of noise exposure
acceptable. high-intensity land uses
may be unacceptable because of
safety factors. This topic is addressed
in Chapters 8 and 9.

land uses should not be situated where special measures to insulate the build-
ing interior from outside noise would be required. Frequently, though, attain-

ment of this ideal is not realistic either because the development already

exists or because the need for development warrants the special measures.

The objectives of sound insulation programs are to provide a meaningful

reduction in aircraft noise inside homes and schools and to satisfy the inte-

rior noise standard of CNEL 45 dB. For schools, the interior noise standard

is usually assumed to be an hourly L^q of 45 dB during the peak period of

aircraft operations during school hours. It is also usually assumed that a

meaningful degree of noise reduction is attained when the interior noise

level is reduced by 5 dB more than otherwise provided by the structure.

These standards are consistent with FAA guidelines which apply when fed-

eral funds are used for the sound insulation program.

Older homes in good repair may be expected to provide aircraft noise

reduction of about 20 to 30 dB with the windows and doors closed. Newer

homes constructed to meet current energy-conserving building codes can

provide 25 to 30 dB aircraft noise reduction. This means that many homes

will meet the CNEL 45 dB interior noise standard in an aircraft noise envi-

ronment up to CNEL 65 dB without additional acoustical treatment, assuming

that windows and doors are closed. (As indicated above, this factor is one

of the bases for the selection of the CNEL 65 dB exterior noise standard.) If

the windows are partially opened, most homes will provide no more than
15 to 20 dB noise level reduction, regardless of age or construction practices.

Interior Noise Level Criteria in Land Use Compatibility Planning

installation of special sound insulation in structures is often thought to be
broadly suitable as a land use compatibility measure for highly noise-im-

pacted locations. It should not be viewed that way, however.

The most appropriate application for structural sound insulation is for existing
land uses. It is a method of improving existing incompatible conditions
when changing the land use to something less noise sensitive is not practical.

Even then, though, there are limitations. Sound insulation is not effective for

land uses in which noise-sensitive activities take place outdoors. Unlike the

case with ground-based noise sources, sound walls and other such devices
do nothing to block noise from aircraft while they are in the air.

With regard to new development, sound insulation should be regarded as a

measure of last resort. It is not a substitute for good land use compatibility

planning in tbejrstplace. Exterior noise levels should generally be the pri-

tnary consideration in evaluation of proposed land uses, especially resi-

dential development and other land uses where noise-sensitive outdoor

activities are normal and important features.

For those airports where noise exposure levels and the demands for land
use development dictate the use of sound insulation, airport land use com-

missions have the authority to establish definitive policies. State airport land

use commission statutes (Public Utilities Code, Section 21675(a)) specifically
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Noise Level

Construction Typical Reduction (NLR)°

Type Occupancy General Description' in dB

1 Residential, Commercial, Wood framing.
Schools Exterior stucco or wood sheathing.

Interior drywall or plaster.
Sliding glass windows.
Windows partially open.

15-20

2 Same as 1 above Same as 1 above, but windows closed. 25-301

3 Commercial, Schools Same as 1 above, but windows 30-35
are fixed 1/4-inch plate glass.

4 Commercial Steel or concrete framing-
Curtain-wall or masonry exterior wall.
Fixed 1/4-inch plate glass windows.

30-40

Notes:
Construction methods assume no special control provisions.

° The NLR range depends upon the amount that windows are open, the degree of seal, and the window
area involved.

^ For older homes in good repair, the NLR is typically 20-30 dB with windows and doors closed.

Source: Paul S. 3eneklasen & Associares (1973)
5upplemenral notes added

TABLE 7D

Noise Reduction Afforded by Common Building Construction

California Airport Land Use Planning Handbook (January 2002) 7-37



CHAPTER I ESTABLISHING AIRPORT NOISE COMPATIBILITY POLICIES

The California requirements for, and note that ALUCs may "determine building standards, including soundproof-
FAA funding of, sound insulation ing' when developing airport land use compatibility plans. ALUCs have
programs apply only to civilian air-
ports. Although similar measures

mostly steered clear of setting detailed building standards, however.

might be appropriate with respect to Those that deal with the question of acceptable indoor noise levels typically
military airfields, the U.S. military
does not have legal authority to use one of two approaches. One method is to indicate the noise level stan-

insulate Civilian structures. dards for various indoor building uses and require project proponents to

show how those standards will be met. Another common approach is for

the ALUC to establish criteria specifying the amount of Noise Level

Reduction a building in a particular noise environment must provide. Again,

the details of how the criterion is met are left to the proponent.

In light of these factors, ALUCs contemplating establishment of interior
noise level criteria are advised co:

• Consider whether such criteria are necessary (in general, standard
construction will provide adequate noise level reduction in areas
where exterior noise levels are below CNEL 60 to 65 dB);

• Limit the applicability to residences, schools, and other equally
noise-sensitive land uses; and

• Base the criteria on the CNEL metric unless data to support other
measures can be documented.

Buyer Awareness Measures

In a pure sense, the acceptability of a given noise level with respect to a
particular type of land use should solely be a function of the noise level and

the land use. In practice, however, judgments of acceptability are easier to

make at high noise exposure levels than at lower ones. At high noise levels,
clear evidence exists that human activities associated with certain land uses

will be disrupted and many people will be highly annoyed. Accordingly,

community policies can be adopted to preclude these land uses under most

circumstances.

At lower noise levels, the variability in how people react becomes more of
a factor. in these lower noise environments-whether the threshold is at
CNEL 65, 60, or even 55 dB-relatively few people are expected to he high-

ly annoyed and the majority will probably not be even moderately annoyed.

Total prohibition of certain types of land uses, especially residential land

uses, consequently may not be necessary. More important is to give people

who may be annoyed by airport noise timely information with which to

assess how living in an airport vicinity would affect them. For these situa-

tions, buyer awareness measures such as those described in Chapter 3 can

be effective strategies.

Noise and Assessment of Airport Development Impacts

In most of the circumstances previously discussed in this chapter the intent

is to determine land use compatibility relative to known or projected airport

noise levels. A much different context within which local assessment of airport

noise impact acceptability also occurs is when airport facility improvements
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