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NOTICE

This report was prepuared as an account of work spondored
by the United States Government. Neither the United States
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ABSTRACT

The principal objective of this report is to supply the
regional offices of the Enviromnmental Protection Agency with guide-
lines for the review of airport project envirommental impact state-
ments. The guidelines contain both procedural and technical guidance
for the comprehensive review of air, noise, water and wastewater,
solid waste, land use, hazardous materials, and ecological impacts.

The report includes discussion of the evaluation of environ-
mental impact statements and the airport development process. A
classification system was developed to rank projects according to
their impacts. The major thrust of the report deals with assessment
techniques for airport-generated pollutants, This includes a dis-
cussion of standards and procedural guidelines, the identification
of sources, an evaluation of state-of-the-art assessment techniques,
and description of abatement strategies. Finally, the assessment
for the overall airport project used by the EPA, along with an expla-
nation of viable alternatives to an airport project, is presented.
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1.0 INTRODUCTION

On January 1, 1570, the National Envirommental Policy Act (NEPA)
was cnactcd.l Section 102 of the Act requires the preparation of environ-
mental impact statcments (EIS) by federal agencies on proposals for legis- |
lation and other major federal actions that will significantly affect the
quality of the human enviromment. Federal agencies preparing the statements

are required by NEPA to make the statements available te the President, the

Council on Envirommental Quality (CEQ), which was established by the Act,
and the public. Furthemmore, prior to preparing the EIS, the responsible
federal official is required by the Act to consult with and obtain com-
ments from any federal agency that has jurisdiction by law or special
expertise with respect to any environmental impact involved.

Executive Order 11514, issued by the President on March 5, 1970,
required the Council on Envirommental Quality to issue guidelines for the
preparation of envirommental impact statements. On April 30, 1970,
interim guidelines were issued. During the same year, various departments
and agencies within the federal govermnment were organized into one agency.
On December 2, 1970, the Environmental Protection Agency (EPA) was offi-
cially established.

The Clean Ai*r'A'::t2 was then enacted on December 28, 1970.
Section 309 of this Act gave EPA the legal mandate to review and comment,
in writing, on the envirommental impact of any matter relating to its
duties and responsibilities as contained in (1) legislation proposed by
any federal department or agency, (2) newly authorized federal projects
for construction and any other major action to which NEPA applies, and
{3) proposed regulations published by any federal department or agency.
Section 309 further states that any legislation or action found by the
EPA to be unsatisfactory in regard to public health and welfare and
environmental quality will be referred to the Council on Envircnmental
Quality by the administrator of EPA,

Interim procedures for the implementation of Section 309 of the

Clean Air Act were issued by the Council on Environmental Quality on
April 23, 1971. The procedures directed federal agencies involved in
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actions related to air or water quality, noise abatement and control,

pesticide regulation, solid waste disposal, or radiation criteria and

standards to submit, for review and comment by EPA, proposals for new

federal construction projects and other major federal actions to which
Section 102 of NEPA applies, and proposed legislation and regulations

whether or not Section 102 of NEPA applies.

On August 1, 1973, the Council on Environmental Quality issued
guidelines for the preparation of the 13IS.?j The guidelines may be con-
sidered a basic outline for the required contents of the EIS. Accord-
ing to CEQ, the following eight items are to be covered in an EIS:

1) A description of the proposed action, includ-
ing a statement of its purposes and a descrip-
tion of the environment affected;

2) The relationship of the proposed acticn to land
use plans, pelicies, and controls for the
affected area;

3) 'The probable impact of the proposed action on
the enviromment, including the positive and
negative effects, as well as the primary and
secondary effects;

4) Alternatives to the proposed action, includ-
ing, where relevant, those not within the
existing authority of the responsible agency;

5) Any probable adverse environmental effects
that cannot be avoided;

6) The relationship between local short-term uses
of man's environment and the maintenance and
enhancement of long-term productivity;

7) Any irreversible and irretrievable commitments
of resources that would be involved in the
proposed action should it be implemented;

8) Any indication of what other interests and
considerations of federal policy are thought
to offset the adverse environmental effects
of the proposed action identified in items
3 and 5, above.
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EPA originally attempted to conduct the IS review through the
use of headquarters personncl. [Due to the unexpected volume of state-
ments, EPA decentrulized most of this resnonsibility to its regional
offices in 1971. EPA provided guidelines for EIS review in Manual 1640.1,d
which addresses policies. procedures. and resncnsibilities for the EI8
review, but lacks any definitive technical review procedures for use by
the regional offices. To fill this void, the Office of Federal Activities
within EPA is preparing detailed guidelines in the form of handbooks for
several major project areas. The initial handbook, addressing highway
projects, was published in 19‘73.5 The guidelines presented here consti-
tute the handbook for the review of the airport EIS.

In its current form, this volume is intended to serve as a
supplement to EPA Manual 1640.1 and existing assessment techniques
related to secondary impacts and transportation system alternatives.

In total, these documents provide the detailed framework for the
Environmental Protection Agency review of airport project environmental
impact statements, Although these guidelines are mainly concerned with
the primary pollutant impacts, to the extent possible, the project should
include consideration of secondary pollutant impacts and primary and
secondary nonpollutant impacts. The crux of the review assessment is to
ensure that the EIS contains sufficient information to 'explore alterna-
tive action that will avoid or minimize adverse impacts and to evaluate
both the long- and short-range implications of proposed actions te man,
his physical and social surroundings, and to nature. '

Basically, this handbook is intended to provide technical pro-
cedures and guidelines to the regional offices of EPA for the review
of the airport EIS. To fulfill that responsibility, the handbook has
been designed to serve a dual role. First, it will provide detailed
technical guidance for all aspects of enviromnmental assessment. This
is preserited in such a manner as to give the user quick access to
pertinent technical discussions and model déscriptions and evaluations.
Second, it will serve as an educational experience for the reviewer for

the overall airport project develooment and the generatiom of an RIS, In
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this way, the EPA reviewers can initially read the handbook for a better
understanding of the developmeént of an alrport project leading to an EIS.
Then, while reviewing an individual FIS, the reviewer may refer to the
handhook for specific technical information. Finmlly, the handbook
should be incorporated by the Pederal Aviation Administration (FAA)

into their EIS development process. This would provide FAA and EPA

with similar technical capabilities for predicting and assessing
envirommental impacts., It would alsoc draw the two organizations to a
common ground that would eliminate much of the friction during the
review of the draft EIS,

The second section of the handbook provides a descripticn
of the airport develomment process. Within the process, the respensi-
bilities of various federal agencies, such as the Department of Trans-
portation (DOT), FAA, and the Civil Aeronautics Board (CAB), are located
and explained. Section 3 contains an airport project classification
system developed specifically for the handbook. Through the use of
basic information describing the airport project, the classification
system may be used to predict the probable severity of various pollu-
tants generated by the project. A brief description of the pollutants
generated during the construction and operation phases of the project
is also provided.

Section 4 presents an assessment of the state-of-the-art tech-
niques for predicting airport-generated impacts. These include air,
noise, water and wastewater, solid waste, land use, hazardous materials,
and ecolegical impacts, For each pollutant, standards and review guide-
lines are presented, sources are discussed, assessment techniques are
evaluated, and abatement strategies are explained. The final section
describes the assessment technique for the overall impact of an airport
project. This consists of EPA review policies and procedures as set
forth in Manual 1640.1, Also included in this section is a description
of the various levels of alternatives to an airport project, with an
explanation of alternatives available at each level,
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2,0 ENVIRONMENTAL REQUIREMENTS WITHIN AIRPORT [IVELDPMFN’I‘ PRDCESS ¢ thﬂ Lo
2.1 DESCRIPTION OF AIRPORT DEVELOPMENT PROCESS ' f
;o There are four major levels of planning that constitute the airport
- development process. The highest and most general level is the Natiopal
Airport System Plan (NASP). The second level is the Airport System Plan,
which encompasses an area within NASP, The size of the area included in
the Airport System Plan varies; both the State Airport System Plan and

e

o the Metropolitan Airport System Plan are included in this level of plan-
L ning. The next level is the Airport Master Plan, which is developed for
S a particular airport within the system plan. Finally, the Airport Develop-
P ment Project Plan describes a particular project for an airport within the
[ system plan.
| The National Airport System Plan is a plan for the development of
B public airports in the United States for a period of 10 years, It includes
L estimates of the types and costs of necessary airport development., Tt

should reflect interstate, state, and local airport planmning, covering the
vad needs of all segments of civil aviation. It shall also explain the relation-

- ships between airports and local transportation systems, forecasted tech-

- nology developments in the aseronautics field, and the development of other

o modes of intercity transportation.

',,,, Airports within NASP are identified and classified according to

the National Airport Classification Sys.‘cem.6 The system classifies air-

:: ports by enplaned passengers into a primary, secondary, and feeder system,

and within each system by aircraft operations into high, medium, and low

e density. The systems include aiv=s@msier airports that are served by

o scheduled, commercial airlines, and general aviation airports, which

b serve private and corporate aircraft,

.~ The responsibility for preparing NASP lies with the Secretary
S of Transportation, The Secretary 1s also responsible for providing

hai technical assistance to agencies preparing airport system and master
Loy plans to ensure that NASP reflects all levels of airport planning.

- Currently, the Department of Transportation prepares a multimodal

(o

-
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transportation needs study every two years. It is unlikely that NASF will
become integrated with this type of study in the future.

The second planning level, the Airport System Plan, determines what
airport development is required in a specific area to establish a balanced
airport system. The area concerned may be a metropolitan area, a state, a
group of states, or parts of states combined. Systems planning includes
the general site location, determining preferred sites along with alternative
locations. A list of the tasks required for the airport system planning
phase may be found in Table 1.

As stated above, the Airport System Plan includes both the State
Airport System Plan and the Metropolitan Airport System Plan. The State
Airport System Plan defines aviation facilities needed in a particular
state to meet the current and future state goals as viewed by the state
department of aviation. It includes recommendations for the general location
and characteristics of new airports and the expansion of existing ones. The
plan shows the timing and estimated costs of the required development. It
attempts to relate airport development to both the ecenomic and environ-
mental goals of the state, while at the same time achieving coordination
with the state comprehensive planning framework. Finally, it incorporates
regional/metropolitan airport system plamning to provide a basis for detailed
individual airport plamning. One of the principal reasons for the State
Airport System Plan is that not all state airports are included in the NASP,

The Metropolitan Airport System Plan is a subsystem of the state
plan. It is very similar to the State Airport System Plan, except that
it deals with a specified regional or metropolitan area and is written by
a regional or metropolitan aviation or transportation comnission. The
Federal Aviation Administration provides support documents for both phases
of the Airport System Plan.g’10 The Secretary of Transportation is authorized
by the Airport and Airway Department Act of 197011 to make system planning
grants to the authorized agency engaged in areawide plapning. These grants
are normally administered by FAA under the Planning Grant Program (PGP).

The Airport Master Plan presents the ultimate development of a
particular airport. This applies to the modernization and expansion of
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TABLE 1. Required Tasks for Airport System Plan8

Tasks

Contents

Inventories

Forecasts of aviation demand

Capacity analyses of airfield,
temminal area, and access

Airspace analysis

Determination of airport
requirements

Alternatives

Schedules of plan imple-
mentation

Estimates of cievelopment costs
Financing

Management and operational plan

Airports; aeronautical activity,
analyses and forecasts; airspace;
comprehensive, land use and ground
transportation plans; sociceconomic
factors, analyses, and forecasts;

" financial resources; public bodies

available to finance and implement
projects,

Inventory of envirommental informa-
tion,

Short, intermediate, and long-range
forecasts of airport users, opera-

tional activity, aircraft mix, and

ground transportation data.

Relationship of forecast demands to
capacity of existing system.

Existing and predicted use of air-
space, navigation aids, communica-
tions, and obstructions.

Bvaluation of existing airports as
to suitability, feasibility of
expansion, accessibility and role
in the system.

General location of new facilities
as to land use, ground transporta-
tion, and envirommental considera-
tions.

Means of interconnection between
airports in the system.

Analysis of alternative systems
and components, including comparison
of order of magnitude costs.

Staging of develomment in relation
to demand forecasts.

Related to schedule of development.
Financial actions to implement plan.
Organization to implement and eper-

ate system; scheduling of operaticns;
pricing schedules,
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an existing airport and the site selection and planning for a new airport.
The final site selection for a new airport is made at this stage from the
alternatives presented in the Airport System Plan, The requirements of
the Airport Master Plan are presented in Table 2. As with the Airport
System Plan, the Secretary of Transportation is authorized by the Airport
and Airway Department Act of 1970 to make master plapning grants to
authorized public agencies. The Federal Aviation Administration provides
support documents for this phase of the development process as well,12

The final step of the airport development process is the Airport
Development Project Plan. Afrport development covers the construction,
improvement, and repair of public airports, including the acquisition of
land, The plan consists of what is to be accomplished where, when, and
at what cost, Exanples of development projects are runways, terminals,
navigational aids, roadways, and land acquisition. Certain projects are
eligible for federal grants-in-aid under the Airport Development Aid Program,
These projects are defined in Part 152 of the Federal Aviation Regulations.

2.2 RESPONSIBILITIES AND REQUIREMENTS OF GOVERNMENT AGENCIES

As discussed in the previous section, the Airport and Airway Develop-
ment Act of 1970 authorizes the Secretary of Transportation to provide plan-
ning grants for system and master planning and grants-in-aid for actual
development. The Secretary of Transportation is also required by the Act
to formulate a National Airport System Plan and an aviation advisory commis-
sion, and to describe the conditions under which an airport project will
be approved. The conditions of the Act further require that consideration
be given to the interest of the communities near the airport and to the
environmental effects generated by the airport; and opportunity for a public
hearing to consider the economic, social, and environmental effects of the
project; compliance with all applicable air and water standards; and action
to restrict the use of land near the airport to compatible uses.

2.2.1 Federal Responsibilities

By February of 1971, the Federal Aviation Adninistration, under
the direction of the Secretary of Transportation, began issuing planning
grants. FAA had also by this time developed advisory circulars for the
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TABLE 2. Required Tasks for Airport Master Plan

Tasks

Contents

Airport Requirements
— Inventory

- Forecasts of aviation
demand

— Demand/capacity
analysis

— Facility requirement
determination

— Fnvirommental study

Site Selecticn

Adrport Plans
— Airport layout plan

Fxisting airport facilities, airspace
structure and navaids, related land
use, existing airport plans, compre-
hensive plans, laws and ordinances,
financial resources, socioceconomic
data, and ground transportation data.

Inventory of envirommental studies.

Short, intermediate, and long-range
forecasts of air traffic, based air-
craft, aircraft mix, aircraft opera-
tions, enplaned passengers, air cargo,
and airport access.,

Airfield, termminal buildings, and
airport access.

Runways, gates, aprons, terminal and
cargo huildings, parking, access,
and overall land area,

Studies of noisc, hydrology, water
quality, air quality, conservation,
community impact, impact on recrea-
tion areas, parks, and historic
sites,

Evaluation of possible sites, includ-
ing existing airports; public dis-
cussion; criteria for evaluation of
alternatives should include airspace
requirements, environmental factors,
community growth, airport access,
availability of utilities, land costs,
and engineering costs.

Configuration of runways, taxiways,
aprons, terminal areas, air naviga-
tion facilities, and runway approach
zones,



camy

]

a

-

]

[

i

(.-t

*

16

TABLE 2. Required Tasks for Airport Master Plan (Contd.)

Tasks

Contents

Airport Plans
— Lland use plan

—~ Terminal area plans

-- Airport access plans

Financial Plan

~ Schedule of proposed
development

— Estimates of development
costs

— Economic feasibility

— Financing

Operational Plan

Areas on the airport (terminal com-
plex, maintenance facilities, indus-
trial sites, internal roadways,

buffer zones, recreation sites, etc.);
areas outside the airport boundary
{areas affected by obstruction clear-
ance criteria and noise impacts}, loca-
tion of navigation aids.

Concept studies, to be followed by
large scale plans of terminal and
cargo building areas, hangars,
motels, commercial and service areas,
airport entrance and service areas,
ete,

Airport access to central business
district or highway connections;
and mass transportation.

Staging of development.

Balance between costs for adminis-
tration, operation, maintenance and
inceme.

Estimates of costs vs revenues,
Sources of finmancing.

Pricing policy, including landing
fees, parking charges, space rentals,
etc,; scheduling, such as traffic
segregation or prohibitions, hours
of operation; and flight paths,
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development of the State Airport System l’ian,9 the metropolitan Alrport
System Plan,m and the Airport Master l’lam.‘l2 Tne Planning Grant
Program Hamdbook, issued by FAA in 1971, provides a complete description
of the requirements at each stage of the airport development process.l3

The responsibilities of the Federal Aviation Administration
include the development of the National Airport System Plan and the pro-
vision of technical puidance to agencies engaged in airport planning.
FAA is also responsible for such things as airspace clearance, the

- installation of airport traffic control towers and navigational aids,
and all aspects of aircraft and airport safety. Finally, FAA has the
- authority to provide grants-in-aid under the Airport Development Aid
Program and the Planning Grant Program., Overall, the Federal Aviation
— Administration may best be described as the 'technical amm' of the plan-
[y ning process.

e The Civil Aeronautics Board is an independent regulatory agency

;M that also has input into the airport development process. The Board may

be considered the "economic amm'' of the planning process, since it determig%s
routes and fares, CAB works with FAA on safety issues affecting its
policies. For instance, if FAA determines that airspace limitations will '

. )
g : i only allow a certain number of flights into a particuler airport, -EAB— Gurbinmag
gy 3 A

2
lf.‘!

must restrict its schedules and routes to meet the safety requirements.
"_:: As discussed above, the airport development process includes
input from the Secretary of the Department of Transportation, the Federal
e Aviation Administration, and the Civil Aeronautics Board, All of these
.- agencies play major roles in the planning process as described by various
o acts and orders. One of the products of the planning process, which is
o given major emphasis in this handbook, is the environmental impact state-
Dy ment (EIS). The introduction of the handbook provides the background on
" the requirements for an EIS, :
g As previously stated, the National Fnvirommental Policy Act
— requires the preparation of an environmental impact statement for each
D major federal action significantly affecting the quality of the luman environ-
.__; ment. According to the precedures set forth by the Department of
—
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Transportation for considering environmental J'.mpau:ts,14 the final environ-
mental impact statement for any airport development grant may be approved

by the FAA administrator or his designee,

For any project in the following

areas, that approval may be given only after concurrence by the Assistant
Secretary for Environment, Safety, and Consumer Affairs (TES), who is

located within the Office of the Secretary of Transportation:

1)

2)

3)

4)

5)

Any new airport serving a metropolitan
area,

Any new airport or runway extension for
an airport located in whole or in part
within a metropolitan area and either
certified under Section 612 of the
Federal Aviation Act of 1958 or used

by large aircraft of commercial operators.

Any project to which a federal, state, or
local governmental agency has expressed
opposition on environmental grounds.

Any project for which TES requests an
opportunity to review and concur in the
final statement,

Any project for which the FAA adminis-
trator requests review and concurrence
by TES in the final statement.

Within the same set of procedures, DOT generally defines major federal
actions that require environmental impact statements.

15

The Federal Aviation Administration has taken an additional step
and defined specifically which projects require an environmental impact

statement (i.e., have a significant effect on the human environment). "
According to FAA Order 5050.2,16 the following actions require an EIS: 31] ane

1) Selection of new airport sites or development
of a4 new airport or an airport with no prior

2)

FAA oblipation,

Addition of a new runway to an existing air-

port, including the action of acquiring
associated land.

L

%
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Extension of an existing runway, including
the acquisition of land,

Any action that would

— be highly centroversial on envirenmental
grounds and the controversy is environ-
mentally relevant to the action;

- adversely affect noise levels for a signifi-
cant number of people;

~ produce a significant adverse effect upon
water quality or water resources;

- produce a significant adverse cffect upon
ambient air quality;

~ be highly controversial with respect to
telocation housing;

— disrupt an established community or cut
off access to recreation or shopping areas;

~ require use of a privately owned park,
recreation area, wildlife or waterfowl
refuge of national, state, or local sig-
nificance, or any land from a historical
site of national, state, or local signifi-
cance;

- disrupt, alter, or destroy a site of
archaeological, historical, or architec-
tural importance or its immediate surround-
ings;

~ produce a significant degree of change in
one or more ecological systems;

—~ affect a rare or endangered species of
animal or plant, the habitat of such
species, or cause a substantial inter-
ference with the life cycle of any species;

- produce & substantial adverse impact on
natural, recreational, or scenic resources;

~ cause substantial growth or concentration
of people or significantly alter land use
patterns of an area.
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The administrator of FAA makes the fimal decision of whether a
particular Airport Develepment Project Plan requires an FIS. To date,

‘both FAA and DOT have filed envirommental impact statements for various

development projects. A limited number of environmental impact state-
ments have been prepared for Airport Master Plans, such as the 118 for
Cedar Rapids Municipal Airport in Towa.* The 115 prepared for the
Illinois State Airport System Plani8 represents one of the few completed
for Airport System Plans. Many of the State System Plans and Master
Plans lack environmental impact statements. This is due in part to the
fact that many of these plans are still in a state of development,

An EIS has not been prepared for the National Airport System Plan (NASP),
although airports that will be eligible for federal funding are selected
at this point. On all levels of planning, and especially at the higher
levels, progress must be made on including the EIS in the planning

process.

The Civil Aeropautics Board has filed only one EIS to date,lg
although many of its actions require an EIS according to NEPA. At the
present time, the Council on Envirommental Quality (CEQ) is urging '
CAB to include EIS preparation in their decisions. The Civil Aero-
nautics Board has published a notice of proposed rulemaking for EIS
guidelines,??  The regulation will include the identification of
major federal acticns significantly affecting the enviromment as
determined by CAB.

On the federal level, serious EIS consideration is given only

NASP has been left to the courts. Therefore, at least in the near
future, the handbook will have its main application on environmental
impact statements prepared for Airport Development Project Plans.

2.2,2 State g_n_g!_ Local Resvonsibilities
The National Envirommental Policy Act requires any federally
funded project that significantly affects the human environment to be 4
i

" to airport development plans. EIS preparation for system and master N v
plans is relatively scarce. The decision of the EIS requirement for ><
g
P

accompanied by an EIS, Theoretically, this includes all levels of fr iy ‘:L;; ~
’

project planning and development by DOT and FAA, and all regulations
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developed by CAB, But what of the projects funded with monies from
other than federal sources? To fill this void, some state and local
governments have instituted their own forms of NEPA.

Fifyedn states and Puerto Rico have adopted requirements for 01.;( ¢
environmental impact statements as of October, 1973. Implementation
of most of the programs has been slow, however, and with the exception
of California, their net effect appears to be rather sma11.21 The
effectiveness of many of the programs is severely limited because the
EIS requirements do not extend to private activities or actions of local
governments., Also, adequate enforcement of the requirements is usually
not provided by the programs. This leads to low quality statements, and
in some cases, no statements at all.

California was the first state to establish a NEPA- type EIS - .
requirement. The California Environmental Quality Act of 197042 applies pe ‘Ju
te local and state actions, as well as to private projects that require
state or local governmental pemmission. In uphoiding California's Act,
the California Supreme Court ruled in 1972 that an environmental impact
report (EIR) must be prepared before a govermnentél entity approves a
private project that is subject to public pemmission and that could have
a significant effect on the enviromment. The Act requires the Secretary
of the State Resources Agency, in consultation with the Office of Plan-
ning and Research, to issue guidelines for the implementaticn of the EIR
requirement. Furthermore, local governments were required to adopt simi-
lar guidelines and procedures by April 6, 1973, It should be noted that
an environmental impact report camnot be substituted for an environmental
impact statement used to satisfy the NEPA requirements, unless FAA has
been involved in the project since the inception of the EIR.

On December 18, 1972, the City of Palo Alto, California, adopted
Environmental Impact Assessment (EIS) procedures. 23 The procedures set
forth a list of categorical exemptions for certain projects that do not
require an environmental impact report. If the project is exempt, only
a preliminary environmental assessment report (a one-page form) is
required and the project is then handled through normal channels, If
the project is not exempt, an Envirommental Impact Assessment report is
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prepared and submitted to the Planning Department. If the impact of the
project is not deemed to be significant, the Planning Department signs
the Negative Declaration on the Environmental Impact Assessment report.
A Nepative Declaration is a short report issued in lieu of an EIR that
states the project under consideration will not have a significant effect

on the human environment. If the impact of the project is determined to

be significant, a full envirommental impact report must be made. The
report is prepared by the Planning Department and, once completed, 1is
presented at a public hearing., The project may be denied on the basis
of .the EIR after the public hearing. A copy of the report and the
Notice of Completion is then sent to the State Department of Resources,
The EIR prepared by the local planning department may be used as the
state EIR when the project requires approval by both the state and
local agencies.

Although very few states and an even smaller percentage of
local governments have EIS requirements, state and local regulations
have been shown to have the potential for becoming effective and
viable control mechanisms. Since the federal acts can contrel only
projects supported by federal funds, legislation is required on state
and local levels to control the remaining govermment-financed projects
and also privately -financed projects, Appendix A contains a list of
existing state envirommental impact statement requirements, along with
the names and addresses of the responsible individuals. This informa-

tion is useful not only for state EIS requirements, but also for state
standards and criteria related to pollutants and impacts.
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3.0 CLASSIFICATION SYSTEM FOR PROBABLL: ENVIRONMENTAL IMPACTS OF
AIRPORT PROJECTS

3.1 TYPES OF AIRPORT PROJECTS

An airport project encompasses all types of improvements, from
fencing of airport property to the construction of a new airport. As
defined in the previous section, FAA has determined which types of

‘ projects require an EIS. If a project does not fall into any of the a .

categories listed in Section 2.2, a Negative Declaration is accepted. r:,ot'”"

The California Environmental Quality Act of 1970 takes this action a st/ K‘ I |
step further and defines specific projects as categorical exemptions, and ﬁb v
therefore not requiring an EIS. For the purpose of constructing the Z] )'ﬁ it
handbook to be as widely applicable as possible, all airport projects ‘ Pdso
will be considered, including ones that do not currently require an '

E1S.

Airport projects may be divided into eight general catepories.
The first is the construction of a new airport. The second category
is the construction or extension of a runway, including the turn-
arounds, taxiways, and aprons, Next is the construction, enlargement,
or improvement of the terminal building or any other airport building.
This encompasses the lobby, baggage, ticketing, and gate areas within
the termminal building and also storage and service, hangar, cargo,
crash/fire/rescue, and office areas in other associated buildings. The
fourth category includes tae installation and modernization of naviga-
tional equipment and lighting., This involves visual approach lighting
systems, runway lighting, rotating and obstruction beacons, and other
types of lighting systems, plus such forms of navigational equipment
as instrument approach landing systems, control towers, and segmented
circles. Construction or improvement of access roads and parking lots,
and forms of mass transportation constitute the fifth category.
Included here are the relocation of roads taken during land acquisi-
tion, curb parking around terminal buildings, and parking lots for
employees and rent-a-car agencies. The development of rail mass
transit and initiation of bus systems are also members of this cate-
gory. The sixth category encompasses all forms of land acquisition,
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This may be required for the cxpL ion of the airport itself or for o
clear zone for obstructions orf\noi e. The seventh category includes the
copstruction or improvement of ‘utilities. This encompasses sewers, gas
and electrical lines, and communication hardware. The final project cate-
gory includes seeding, grading, and fencing, This may be performed in

connection with other projects or by itself,

3.2 BRIEF DESCRIPTION OF IMPACTS

Each of the eight categorics of airport projects defined above
generates certain types and amounts of pllutants. One of the primary
rationales for establishing this particular system of categories was to
group projects according to their pollutant characteristics. A more
detailed discussion of pollutants may be found in Section 4.0,

3.2.1 Construction Phase ﬂbf ‘HM’
During the construction phase, certain types and sources of :rj;[,
pollutants may be expected., Basically, the pollutants emitted by con-/
struction equipment are the same regardless of what type of construc-
tion project is undertaken. Although the magnitude will most certainly
vary, the sources and types will be fairly constant,

The construction phase of a project can be expected to
generate the full range of pollutants. Many types of construction
vehicle and equipment will emit air pollution in the form of hydrocarbons
(HC), carben monexide (CO}, oxides of nitrogen (NDXJ. sulfur dioxide (502) s
and particulates. Another type of air pollution is dust that is created
by excavation and the movement of equipment and materials. The magnitude
of these pollutants is dependent upon the size of the project,

Noise is generated by various types of heavy equipment, being
dependent on the individual piece of equipment. Water pollution is
created through sedimentation and erosion caused by vehicles traveling
through wet areas and waterways, and rain flowing across bare land,
Solid wastes generated by construction consist of waste materials and
debris. As with air pellution, the magnitude of most construction pol-
lutants is based upon the size and type of project.



——

25

3.2.2 Operation Phase

Once the construction phasc is completed, the operation phase
begins. The pollutants become more complicated during this phase, hoth
in terms of sources and emissions, Air pollution is now composed of
pollutants emitted by aircraft, surface vehicles, heating plants, nnd
maintenance areas, to name but a few sources. Nolse is generated
primarily by the aircraft, but the effects are felt up to 20 miles
from the airport. Water pollutants are generated not only by waste-
water produced by temminal areas, but also from maintenance areas and
runoff from the runways and other paved areas. Solid wastes are pro-
duced by aoperations within terminal buildings and operations taking
place within each aircraft. Possibly the largest impact of all, in
that it is related to all other impacts, is the land use impact.
Pollutants generated and dispersed from various sources within the
airport make adjacent land compatible for certain uses and incompatible
for others,

Obvicusly, there are many more sources of pollutants during
the operational phase than these listed above. O0Only a brief descrip-
tion of each pollutant and a respect for the magnitude of the problem
is desired. In Section 4.0, pollutants generated at both phases of
an airport project will be described in detail by source, magnitude
and abatement strategy.

v

+ The ranking system has been devised hasically as an operational
index for the handbook, When a reviewer is assessing an EIS for a par-
ticular airport project, the ranking system is used to predict the
magnitudes of the seven basic impacts as described in the handbook,

The impacts that are included are air, noise, water and wastewater,
solid waste, land use, hazardous materials, and ecology. When the
magnitude of each impact is found, the reviewer is referred to a por-
tion of Section 4.0 for a detailed discussion of the given impact.

3.3 RANKING SYSTRM Ll o k



——

-

26

As stated in the previous section, the airpert prejects have
been grouped into eight categories according to expected impacts,
Therefore, the ranking system considers each of the eight categories.
The ranking system provides a letter rating (A, B, or C) for each
pollutant relative to each category. The eight basic categories are
described as follows:

1) New airport P M‘"ﬁ . i
— If the main runway is greater than or equal to
4000 ft* in length, classify project as New o2 !
Airport I. j

— If the main runway is less than 4000 ft, but
the project is adjacent to cne of the following
land uses, ¢lassify project as New Airport I:

- 4(F) land and properties listed on the Federal
Register;

— Residential land;

— Institutional land {such as schools, hospitals,
etc.);

— Certain types of sensitive commercial land
(such as retail stores).

— If the main runway is less than 4000 ft and the
project is not adjacent to one of the land uses
listed above, classify project as New Airport II,

2-a) New or extended runway, with any of the additional
improvements listed under 3 through 8 below:

~ If the new or extended runway is greater than or equal
to 4000 ft, or adjacent to any of the above listed
land uses, classify project as New or Extended
Runway I (with other improvements).

— If the new or extended runway is less than 4000 ft
and not adjacent to any of the land uses listed
above, classify project as New or Fxtended Runway
IT (with other improvements).

*Study of the runway characteristics of typical piston and jet aircraft
revéals that a breakoff point between the runway length requirements for
piston aircraft and jet aircraft is 4000 ft,
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2-b)

3)

4)

New or extended runway, with no other improvements,
except the installation or modernization of runway
lighting or navigational equipment (4):

— If the new or extended runway is greater than or
equal to 4000 ft, or adjacent to any of the land
uses listed above, classify project as New or
Extended Runway I (with no other improvements).

— If the new or extended runway is less than 4000
ft, and not adjacent to any of the above listed
land uses, classify project as New or Extended
Runway II (with no other improvements).

Construction, enlargement, or improvement of terminal
buildings and other related airport buildings, to
include;

— Lobby, ticketing, and baggage areas;

~ Concourse, concessicn, and public areas;
— Gate, storage, and service areas;

— Hangar and cargo areas;

— Crash/fire/rescue building;

- Office areas,

Installation or modernization of lighting or
navigational equipment, including:

— Various approach lighting systems, such as
Visual Approach Slope Indicator (VASI);

— Runway lighting system;

— Rotating and obstruction beacons;
~ Instrument approach landing system;
- Control tower;

— Wind cone and segmented circle,
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5) Construction or improvement of access roads
and parking lots, and forms of mass transpor-
tation, including;

— Relocation of roads displaced during land
acquisition;
— Curb parking near terminal area;

— Parking lots for cmployeces, visitors,
passengers, and rent-a-car agencies;

— Bus and mass transit systems,

6} Land acquisition for:
— New airport;
— Runway extension;
- Clear zones;
— Other airport improvements.
7) Construction or improvement of utilities,

including:
— Stom and sanitary sewers;

— Electric, gas, and telephone lines,

8) Fencing, grading, and seeding.

Once the EIS reviewer has established which category a particular
project belongs in, Table 3 is used to rank each of the pollutants generated

by the project. The rank indicates whether an analysis of the impact of the
pollutants is normally required for that airport project category.

The impact ratings detemmined from Table 3 are for the operational
phase of the airport project, and do not include the construction phase.
As pointed out before, the construction impacts are similar for various
projects. In Section 4.0, both the construction and operational impacts
are discussed for each pollutant. Once the reviewers complete the jnitial
reading and studying of the handbook and incorporate it into the review
process of a few environmental impact statements, they will have a good
understanding of the construction impacts. Nommally speaking, the severity
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TABLE 3. Envirormental Hmpact Rating by Project Type and Pollutant

Water § Solid Land Hazardous

Project Type Air Neise Wastewater Waste Use Materials FEcology

1) New Alrport 1 A A A A A A A

2) New Airport II B B B B C C B

3) New or Extended Runway I A A A A A A A
(with other improvements)

4) New or Extended Rumway II B B B B C C B
(with other improvements)

5) New or Extended Runway I A A A B B B B
(with no other improvements)

6) New or Extended Runway II! B B A C C C c
(with no other improvements)

7) Terminal and Other Related B B A A C B C
Airport Buildings? :

8) Lighting and Navigational B B C c C c C
Equipment? :

9} Ground Transportation and B B B c B C B
Related Parking?

10) Land Acquisition? - C c c C A c B

11) Utilities? C c B C C C C

12) Fencing, Grading, and C C B C C B
Seeding? .

IMost projects dealing with the paving of a turf runway are included in this category.

for each of the pollutants is used,

RATING SCHEME:

A

Serious Impact: Refer to discussion of pellutant in Section 4.0 concerning
predictive models, abatement methods, and standards and criteria,

Possible Impact: Seriousness of the impact is left to the discretion of the
reviewer; dependent upon details of the project and the environment adjacent

to the project.

Insignificant Impact: Normally this impact would not need to be considered;
EIS reviewer should be aware of possible exceptions,

‘21 a combination of project types 7 through 12 is includea in an EIS, the worst rating




ad

{.]

D I

1

-

i L

i3

-k

{

of the construction impacts for each pollutant is similar to the severity
of the operational impacts, given a particular project type. As stated
before, the construction impacts are normally much simpler and more straight-
forward than the operational impacts., Therefore, once the construction
impacts and abatement strategies are understood, the reviewer should

know what to expect concerning emissions and controls for a given project.

After the ratings for each pollutant generated by a given project
have been determined, Table 4 is used to refer the reviewer to the applicable
discussions in Section 4.0. Once again, the reviewer must make certain
decisions while using Table 3 to rank the pollutants generated by a
project.” A rating of B or C may be significant for certain projects
and not for others. After becoming accustomed to the handbook and
revWﬂms , the reviewer will find that decisions
for most projects will be relatively simple. If there is any doubt, the
reviewer should refer to the appropriate discussion for a particular pollutant.
Given that the impact is significant for certain pollutants, Table 4 may be
incorporated as an index for the efficient use of Section 4.0.

TABLE 4. Location of Information by Pollutant

Pollutant Section Page
Air 4,1 3
Noise 4,2 51
Water § Wastewater 4,3 52
Solid Waste 4.4 73
Land Use 4.5 80
Hazardous Material 4.6 90
Ecology 4.7 91
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4.0 STATE-OF-THE-ART ASSESSMENT TRCHNIQUES FOR ATRPORT-GENERATHED
IMPACTS

4.1 AIR IMPACT

4.1.1 Federal, State, and Local Standafds

The administrator of the Envirommental Protection Agency was
required by the Clean Air Amendments of 1970 to establish national ambient
air quality standards. Ambient air was defined by EPA to mean ''that por-
tion of the atmosphere, external to buildings, to which the general public
has aCCESS."24 The National Ambient Air Quality Standards developed by EPA
are presented in Table 5.

The standards are written to address two related but separate
effects, thereby resulting in both primary and secondary standards. The
primary standards were developed to protect against adversc health effects,
while the secondary standards were designed to protect against adverse
welfare effects, such as animal, plant, and material damage.

In addition to the National Ambient Air Quality Standards (NAAQS),
EPA has prescribed a regulation for the control and/or prohibition of fuels
and additives for use in motor vehicles or motor vehicle engines.z The
regulation deals mainly with lead and phosphorus additives in motor vehicle
gasoline. The regulation was based upon a determination by the adminis=
trator of EPA that the emission product of the fuel or additive will
endanger the public health or welfare, or will impair to a significant
degree the performance of a motor vehicle emission control device in

general use.

To further control the emissions of aircraft, EPA promulgated
emission standards and test procedures for aircraft.27 The administrator
of EPA was directed by the Clean Air Amendments of 1970 to establish
standards applicable to emission of any pollutant for any class of air-
craft, which in his judgment may cause or contribute to air pollution
that endangers the public health or welfare, The regulation includes
fuel-venting emissicn standards for new and in-use aircraft gas turbine
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TABLE 5. National Ambient Air Quality Stzmda.rds25

Primary Standard

Secondary Standard

Max, Concentration
Not To be Exceeded

Max, Concentration
Not To be Exceeded

Pollutant Annual Mean More Than Once Per Year Annual Mean More Than Once Per Year
80 (ng/m) 365 (ug/m°)  24-hr. 60 (ug/m) 260 (ug/m>)  24-hr.
. .03 (ppm) .14 (ppm) .02 (ppm) .10 {ppm)
Sulfur Dioxide (arithmetic) (arithmetic) 1300 (ug /ms) 3-hr
(Soz) .5 (ppm)
Particulate 75 (ug/n’) 260 (ug/m")  24-hr. 60 (ng/m°) 150 (ug/m>)  24-hr.
Matter (geometric) {geometric)
10 fng/m) 8-hr.
Carbon 9.0 (ppm) .
Monoxide 40 (mg /m3) 1-hr. Same as Primary
35,0 (ppm}
. 3
Photochemical 160 (ug/m™) 1-hr, o
Oxidants .08 (ppm) Same as Primary
160 (ug/m) 3-hr.
Hydrocarbons .24 {ppm) (6-9 AM) Same as Primary
Nitrogen 100 (ug/ms)
Dioxide .05 (ppm) Same as Primary
o,) (arithmetic)

A
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engines; exhaust emission standards for new and in-use aircraft gas
turbine engines; aircraft piston engines, and on-board auxiliary power
units, and test procedures applicable to aircraft gas turbine engines

and aircraft piston engines.

Section 110 of the Clean Air Amendments of 1970 required the
states to submit plans providing for implementation, maintenance, and
enforcement of the National Ambient Air Quality Standards teo the
administrator of [PA, The State Implementation Plans (SIP) that are P
submitted to satisfy this requirement should consist of three basicﬂ‘-""’f N_
components, First, there are non-degradation standards that state rb j"""’#]
the amount particular sources of air pollutants may increase the w S 1
levels of pollutants, even if the standards are not exceeded, Next,
the indirect source regulation deals with sources (such as stadiums,
shopping centers, airports, etc,) that generate high volumes of
traffic and congestion. Finally, the air quality maintenance areas
defined in the SIPs are designated areas that may exceed the standards
in the next ten years. Along with the designated areas are plans for
maintaining the levels of air pollution in these areas within the
limits of the defined standards. To achieve the standards for CO and
photochemical oxidants, detailed transportation control plans were

required in 18 of these plans.

Within this framework, the reviewer must determine whether L?/Ja J CZ:/
the project is consistent with the applicable SIP {or SIP's if an M
interstate project) or, in the absence of transportation-related P
controls, whether the project-induced emission pattern changes will re
interfere with attainment or maintenance of the national ambient air

quality standards.

4.1.2 EPA Review Policies and Procedural Guidelines
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4.1.3 Identification of Sources and Discussion of Pollutant Dispersion

The construction required for an airport project may generate
substantial quantities of air pollution, The contaminants consist of
dust, chemicals, smoke, and exhaust emissions, including carbon monoxide
(CO), nitrogen oxides (NOxJ, hydracarbons (1K), sulfur diexide (5(92),
and particulates. The following types of construction activities should
be considered when attempting to control air pollution:

1): Clearing, grubbing, and stripping;

2) Excavation, blasting, sandblasting,
and grinding; {wjf "‘”‘\

3) Quarry drilling and rock crushing; ! - /("
4) Cement and aggregate hauling; f rf/;c
5) Use of haul roads.
Other contributors to the air pollution problem include:
1) Volatiles escaping from asphalt and
cutback materials;
2) Refuse burning;
3} Smoke from asphalt plants;
4) Use of herbicides and fertilizers;
5) Exhaust emissions from all types of
construction equipment,

The air pollution generated during the operational phase of an
airport project originates from seven basic sources., One of the major
sources is aircraft engine exhausts. The major pollutants contained in
the engine exhaust are CO, HC, l\Dx, and particulates, The amount of
these pollutants emitted by a particular airport is based upon the number
of operations and the types of aircraft used at the airport. Also, the
elevation, temperature, and wind speed and direction affect the levels
of pollutants. The second source, which is also a major contributor
to the total air pollutiox{ problem, consists of emissions from the
operation of gaspline-fueled ground service equipment. The pollutants

generated by these vehicles include CO, NOy HC, SOZ’ and particulates,
Heavy- and light-duty trucks, tractors, sweepers, power generators, and
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fuel trucks are examples of the vehicles that make up this source,

The total pollutants emitted from this source are dependent on the
numbers and types of vehicles used. This, in turn, is based upon the

numbers and types of aircraft being serviced and the airlinc owning

the service vehicles. Access traffic entering and leaving the air-
port constitutes the third source. The pollutants emitted by this

T source are similar to those emitted by the gasoline-fueled ground
" service equipment. The contaminants generated by these vehicles are
— based upon the numbers and types of vehicles, the distance traveled

s within and immediately adjacent to the airport site, the contaminants
emitted per gallon of fuel, and the average mileage per gallon of
fuel., In many instances, this source can be the second largest
contributor to total air emissions, next to aircraft engine exhaust.

_? At Los Angeles Internaticnal Airport, the vehicles entering and leaving
o the airport emitted 25% of the total pollutants emitted by all sources
- _within the airport boundary in 1970,%8
' The fourth source includes engine exhaust emissions during c)a /"{ ~
'—“ maintenance. Normally, the gas turbine engines are run at idle and ¢« e "l
w and cruise speeds during testing and maintenance., Given the modes of il
rt operation, along with the mmbers and types of engines tested, cmissions /'L.\
e may be calculated. Most maintenance facilities are located at airports (= 2
lr-w-f that serve originating and terminating flights, such as the San Francisco WAL
s Intermaticnal Airport. Therefore, the importance of this source is y(];;f?
e dependent on the location of the airport and the number of maintenance
m facilities at the given airport. Heating and air conditioning plants
compose the fifth source of air pollutants. Depending on what type of
Lm: fuel is used, the pollutants generated by this source may inglude CO,
HC, NOX' SOZ, particulates, and aldehydes. The significance of this
" source on the total air pollution generated by the airport is based
s upon the size of the terminal buildings and hanpgar requirements for
e service and maintenance.
- The sixth source of air pollution is fliel handling and
v storage systems., This source is responsible for significant emissions
o
"
-
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of HC. An underground fuel distribution system reduces the possibility
of accidental spillage and is also more efficient. The type of tank
used for storage determines the amount of evaporative loss, along with
the type of fuel being stored. The final source encompasses a number
of miscellaneous air pollutant emitters. Such things as hoilers,
chrope plating tanks, paint bake ovens and spray baths, and degreasers
are all sources, their significance being dependent on their size and use,
Overall, the amount of pollution generated by these sources is small.

Given the various sources of air pollution, the total emissions
for an airport may be calculated. While determining the emissions
generated by each source, one should keep certain facts in mind, First,
both aircraft and automobile emissions are controlled by federal law.
The law is being implemented on a stepwise basis, That is, each year
the emission requirements become more stringent, until the final
emission level is achieved. Therefore, the emissions generated by a
particular group of aircraft or automobiles are dependent on not only
the number and type, but also the age distribution and the regulations
corresponding to the forecast date. Although there are no current laws
regulating emissions from ground service equipment, this same reasoning
must be considered if regulations arc implemented in the future. Also,
regulations dealing with fuel type requirements will have an impact on
emissions generated by the heating and air conditioning plants. This
is especially true today when a limited quantity of fuel exists.

Once the emission sources are located and the rates of emis-
sion caiculated, the concentration levels of the regulated pollutants
may be determined. The concentration levels are based upon emission
rates, meteorological factors, and topographical features. One of the
important meteorological factors is the height of the mixing layer.
This layer includes the total volume of air that is available for the
dilution of air pollutants., When the temperature decreases more rapidly
than 5.4°F for each 1000 ft of elevation, the atmosphere is considered
unstable. Under this condition, the height of the mixing layer is high,
and mixing is facilitated, When the temperature decreases less rapidly,
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the atmosphere is stable and the mixing of pollutants is inhibited due
to a lower mixing height, During a temperature inversion, very little
mixing takes place above the base of the inversion, thereby containing
the pollutants to levels near the ground. In summary, the lower the
mixing layer, the smaller the volume of air available for the dilution
of pollutants, and therefore the higher the concentration of pollutants,
Given the mixing layer and the horizontal wind speed, the ventilation
rate may be determined. This rate will determine the concentration of
pollutants, given emission rates and locations.

Topographical features affect the concentration of pallutants
through their effect on the air flow patterns above the area under con-
sideration. Surface roughness and surface temperature differences
create turbulence and thermal mixing that can affect the dispersion of
the pollutants, Examples of such features include the channelization
of air flow through valleys, the persistence and intensification of ‘ﬂ'ﬁ{

i
t

inversions in valleys, and the air circulation between land and water /L_;_A}(]f\jm{' .

areas, 29 " W-“\.a-{

4.1,4 State-of-the-Art Assessment Techniques

Four computer models are currently available for the prediction
of pollutant concentration levels., They include the Airport Vicinity Air
Pollution mudel30 and the Air Quality Assessment Model for Air Ferce
Dpera.ticm.';,31 both by Argonne National Laboratory, the GEOMET Airport
Air Pollution mode1>? by GECMET, Inc., and the NREC mode1>> by Northern
Research and Engineering Corporation. In addition to the computer models,
a number of short, hand calculation methods have been developed for rough
approximations of air quality.

4.1.4.1 Evaluation l/aj“‘ :
The Airport Vicinity Air Pollution model (AVAP) was developed E(-’ﬂ

by the Energy and Environmental Systems Division at Argonne National M;\w“ :

Laboratory for the Federal Aviation Administration. The model may be
described as short term and wnified, It is short term in that it generates
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hourly emissions and average hourly pollutant concentration levels. Since
it contains both an activity model to generate cmissions and a dispersion
model for the calculation of air quality levels, it is considered unified.
AVAP incorporates a wide range of source geometries, including peint and
area sources, and finite line sources that are parallel to the ground or
inclined at an arbitrary angle. The Tunway emission model assumes a
finite exhaust plume length and constant acceleration and deceleration

of the aircraft. The emission density along the aircraft approach and
climbout path is assumed to be uniform. This is based upon the fact that
the aircraft velocity is virtually the same at the point of liftoff and
at an elevation of 100/0 meters (the height at which the emissions of the
aircraft no longer have a significant effect on the ground level concen-
trations), The runway landing and takeoff aircraft distributions

are formulated on the simplified assumption that the runway usage pat-
terns can he classified according to two general opposite wind directions.
The model is currently being generalized for runway and taxiway use
classifications to four wind quadrants.

Data acquisition for the development of the model took place
at O'Hare International Airport and Orange County Airport, Data for
the evaluation of AVAP was collected at Washington Natienal Airport .34
When AVAP and the NREC models were compared to empirical data collected
at Washington National, two major results were ft)u.nd.35 First, AVAP
tended to underpredict in most cases. Second, AVAP showed a marked
improvement over the predictive capabilities of the Northern Research
and Engineering Corporation (NREC) model., One reason for the under-
predictive performance of AVAP was an inaccurate and incomplete environ
emission inventory. The differences between the results of the two
models were due in part to the different aircraft activity descriptors,’

.aircraft engine emission factors, vehicle roadway activity models and

emission factors used by the models, and also the limitation of the
NREC model to a point-source dispersion display.

Statistical tests indicate that the distributions of modeled
concentrations and logarithms of concentrations differ from the observed

N
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distributions possibly because of background concentration levels and
fluctuations in airport activities that are not accounted for in the
mr.nlel.36 The best correlations between calculated and observed hourly
and 24-hr average CO concentrations were obtained for weekdays at
Washington National Airport during the test period for which detailed
airpert and roadway activity data were available. The test period
consisted of two 10-day sessions. Because of certain operational
problems, only three sites were included when the correlations were
derived, Correlation coefficients were as high as 0.77 for the 24-hr
average level and 0.64 for the hourly level.

The Air Quality Assessment Model for Air Force Operations was
also developed by the Energy and Environmental Systems Division at
Argonne National ﬂaboratory, this work having been sponsored by the U.S.
Air Force. The model is composed of four computer programs. The first
is the meteorological data program, which processes historical weather
data and generates climatology records. Next is the source inventory i
program that generates the source emission inventory. The third program :
consists of emission and dispersion subroutines. This program generates
concentrations for up to nine pollutants and computes time period aver-
age concentrations on a monthly or annual basis, using the correspending
emission and climatological data. The short-temm dispersion model
constitutes the final program. This program is identical to the third
one, except it computes hourly average pellutant concentrations using
hourly average meteorclogical and emission data. The dispersion compu-
tation routine incorporated by this medel is the same used in the AVAP
model.

The Air Quality Assessment Model for Air Force Operations
generates both short- and long-term concentration levels, while AVAP
generates only hourly (short-term) concentration levels. The general
framework of the long-tenm model resembles the original Air Quality
Display Model (AQIM) by TRW Syste1ns.37 The main modifications that
have been made to improve AQIM are the:
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1} Use of six stability categories to compute
verticle dispersion coefficients;

2} Changeé in the computation of the plume rise;

3) Incorporation of downwash rules by Briggs;

4) Addition of a wind profile law;

5) Addition of a line-source model;

6) Meodification of the mixing depth algorithm;

7) Generalization of the climatelogical-dispersion
approach to allow for monthly as well as time-of-day
computations of air quality;

8) FExpansion to allow for up to nine pollutant species,

Currently, the developers are in the process of testing and
validating the model.

The GEOMET Airport Air Pollution Model was developed by GEOMET,
Inc., under the sponsorship of the U.S. Envircnmental Protection Agency.
Basically, GEOMET is a revision of the Northern Research and Engineering
Corporation (NREC) medel, which will be discussed next. The model deals
with all soutrces as points or a series of points, Some of the principal
modifications to the original NREC model are:

1) Improved printout display;

2) For short-term concentrations, only single wind
directions are input rather than a representation
of wind direction variability, thus resulting in
a higher concentration due to less dispersion;

3) Rather than assuming emission and meteorological

data to be randomly distributed (diurnally), a
large number of single, short-term values are
calculated to make up the long-term concentration.

Some of the other modifications include a revised airpert classi-
fication system, improved aircraft operational mxles and pollutant emission
rates, increased and improved details of airport representation, improved
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environ area source modeling and emission rates, improved representative
depiction of line sources, and the inclusion of major peripheral highways.

The GEOMET model does contain a number of constraints that need
to be mentioned. First, the steady-state Gaussian plume diffusion model
that is used assumes steady-state conditions during the pericd of calcu-
lation {1 hr for short term). This assumption is not expected to give
good results on a paired-comparison, hour-by-hour basis. On the other
hand, the model will reproduce means and distributions reasonably well,
which is useful in comparing predicted levels to standards and studying
the impacts of various types of contributing sources. Next, the model
does not account for special considerations (e.g., nonmethane vs methane
hydrocarbons) and reactions that occur in the atmosphere (e.g., all mx
is not NDZ; some is still in the form of NO). Finally, the model repre-
sents line and area sources as point sources, which presents inaccuracies
that increase with proximity to the sources.

The model was validated through the use of data collected at the
Washington National Airport.38 For the median and mean values of CO and
particulates, the model varied from a 16% underprediction to a 36% over-
prediction, The 98th percentile values were overpredicted by a factor
of two by the model. Both CO and mx have a strong tendency to over-
predict in this case. Although to a smaller extent, nommethane hydro-
carbons {NMHC) and particulates also tend to overpredict in this range.

The final state-of-the-art computer model is the NREC model
developed by Northern Research and Fngineering Corporation under the
sponsorship of the U.S. Envirommental Protection Agency. Basically,
the model consists of an emission and dispersion routine. The emission
model accepts emissions as inputs and distributes them in time and space
or accepts operational descriptions of aircraft and automotive activity
and converts them into similarly distributed emissions. The dispersion
model then uses the emissions, together with appropriate meteorological
data, for the calculation of pollutant concentrations in or near the
airport. All of the emission sources are modeled by NREC as continuous
point sources. The diffusion model for atmospheric dispersion is an
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empirical/double-Gaussian plume solution to the dispersion equation.
Finally, the concentration level at any receptor point is assumed equal
to the sum of the contributions from all point sources.

o The constraints of the NREC model consist of all those listed
for the GEMET model, plus one additional. MRC is limited to time
periods that are much larger than the characteristic times of individual
aircraft activity due to the modeling assumption of continuous sources,

NREC was validated through the use of data collected at the
Los Angeles International Airport.39 The model predicted C0 emissions
well, although the agreement between the modeled and observed emissions
was poor for other pollutants. For particulates, NOX’ NMHC, and 802
emissions, the model underpredicted by factors ranging from 2.4 to 6.7,

- Measured concentrations of CO exceeded the model's predicted value by

- 2.8, although this was thought to be due to the crude manner used to

- model the environ emissions. The model also did poorly in predicting

ot the various pollutant concentrations for data collected at Washington

. National Airport.40

| :

e As pointed out at the onset of this section, a number of hand

e computational models exist; they provide a quick estimation of air quality.
o The Workbook of Atmospheric Dispersion Estimates by Turner4l presents

methods for estimating concentrations of air pollutants, It also dis-

o

o cusses various special conditions and their impacts on the concentra-

‘ tion estimates. "A Simple Method of Calculating Dispersion from Urban

:: Area Sources' by Ha.nna42 presents a simple technique for estimating pollu-
tant concentrations due to area sources. The model assumes the surface

b concentration is directly proportional to the local area source strength

- and inversely proportional to the wind speed. 'The model's results com-

pat pared well with those of more complex models that require the use of

- digital computers.

------ Probably the simplest and most accurate hand model is the box

_.. model, The box model is the most appropriate hand model for application

to airports, since it can incerporate point, line, and area sources. One

of the better box medels that has been developed is used by both the

Central and Western Regions of the Federal Aviation Administration, Basically,
the box model assumes that all the emission sources in a defined area are
dispersed into a given volume of air (i.e., a box}.
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For point sources, the equation is

= Q.
C=X (vwn
where
C = concentration of pollutant (g/m3)
X = some function of stability
Q = emission from a point source (g/sec)
V = wind velocity (m/sec)
W = width of box (m}
H = height of box (m) Iy
Wbt o
For line sources, the equation becomes o FPA
x (L Rt
C=X (VW
where

Q = emission from a line source (g/sec/m)

The actual model, along with a sample illustration, may be found
in Appendix B. '

4.1.4,2 Application

The computer models discussed in Section 4.1.4.1: Evaluation

. have been designed for application to large, commercial airports. The

hand computatiopal models are more suited to simpler, general aviation
airports. Because of the large range of sizes of both commercial and
general aviation airports, specific distinctions as to the applicability
of a particular model cannot be made. In this section, the required
inputs and outputs of each model, plu$ it$ primdry applications and
restrictions, will be explained.
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The Airport Vicinity Air Pollution (AVAP) model contains a
simplified input data structure that is grouped into two categories:
time- independent and time-dependent variables, Within each category,
there is a classification for aircraft, airport non-aircraft, and
environ variables. Finally, each class of each category has data
grouped according to its geometry (viz, point, finite line, and area).
The user can then select computing one or any combination of pollutants
{Co, THC, NO}{’ and total suspended particulates), including a breakdawn
of aircraft, airport non-aircraft, environ, and total contributions,
The user can also select an hourly grid display for concentration levels
of up to 175 grid points,

The data requirements of AVAP include parameters related to the
layout of the airport, airport activities, and environ emissions. The
data requirements are quite specific and require detailed information.
The model itself generates most of the airport-telated pollutant emis-
sions.

The model was developed primarily for application to large
commercial airports. Before it can be applied to another large commer-
cial airport (its initial application was to Washington National Air-
port), the data requirements need to be generalized. This work is
currently being completed at Argonne National lLaboratory. The model
also may have a useful application to large, general aviation airports.
If this application is desired, additional information on training
flights and detailed emission characteristics of general aviation air-
craft would be required.

The Air Quality Assessment Model for Air Force Operations has
basically generalized the input structure of AVAP for application to
military air bases. The primary objective of developing this model
was to provide air quality prediction capabilities for military air
bases. The model has been designed for application to military air
bases of all sizes. Since it generates both short- and long-term
concentration estimates, along with the generalized input structurs,
the medel is currently better suited than AVAP to large, commercial
airports.
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The data requirements for GECMET are greater than those for
AVAP, as the Airport Vicinity Air Pollution model performs & large
number of internal calculations that are required as inputs by GEOMET,
As with AVAP, the data requirements for GEOMET are slanted toward
Washington National Airport. GEOMET could be applied to large, general
aviation airports through additional information on training flights
and greater emission detail regarded general aviation aircraft. Over-
all, GEMET's primary application is to large, commercial airports.

The data requirements for the NREC medel are similar to those

.for GEOMET, although they are somewhat less detailed. As with GEQMET,

the Northern Research and Pngineering Corporation model was designed
for Washington National Airport. Since the NREC model was the first
in a line of developing models, it would not be a good choice for the
prediction of air quality for either commercial or general aviation
airports.

Overall, AVAP and GECMET are good choices for application
to large, commercial airports. As discussed above, both need to be
generalized to eliminate their biases toward the design of Washington
Natiopnal Airport. Also, these models need additional input relative
to general aviation airports before they can be applied to this type of
airport. The Air Force model would also make a good choice in the near
future, since its input structure has already been generalized, If
this nodel is applied, a new set of emission characteristics must be
input for commercial aircraft to replace the existing ones for military
aircraft, This information is readily available, and the changes
required to apply the Air Force model to commercial airports could be
made quickly.

Of the hand models described in Section 4.1.4,1, the box model
explained in Appendix B is the best choice for the approximation of air
quality concentration levels for small, simple airports. A good rule
of thumb when deciding whether to use the box model or a computer model
would be to compute the concentration levels generated by the airport
with the box model. If the conservative estimate (as explained in
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Appendix B) comes close to the standard, a computer model should be
incorporated, Typically, an airport would have to be on the order of
a large, commercial airport before the generated concentrations would
appreach the standards. The hand model does serve as a fast device for
use by EIS reviewers to check the results of the computer models.
Normally, though, it should not be applied to an airport that generates
a significantly large quantity of pollutants,

4.1.5 Abatcment Strategies

Abatement strategies come into focus first at the construction
phase and then once again during the operational phase of an airport
project, The Airport and Airway Development Act of 1570 states it to
be..."national policy that airport development projects shall provide
for the protection and enhancement of the natural resources and the
quality of environment of the naticm."43 To meet this objective, FAA
has published an advisory circular dealing with airport construction
controls to prevent air and water pollution.

The first control discussed by the advisory circular to reduce
air pollution during construction addresses open burning, If the state
or local area where the project is located does not deal directly with

this, the following restrictions should be considered:

)

o e . . S ,.JJM

1) Do not pemit tires, oils, asphalt, paint, and p» !
coated metals in combustible waste piles;

2} Do not permit burning within 1000 ft of a
residential or built-up area or within 100 ft

of standing timber or flammable growth; ‘@W“’\ "
3) Do not permit burning when prevailing winds m A
are toward a nearby town or built-up area; fr- ~ "
4) Do not permit burning during lecal air inver- . ""’I"A I

sions or other local climatic conditions that
would result in a pall of smoke over a nearby )
town or built-up area; Lo 7

5) Restrict the size and number of fires to avoid ATy

the danger of brush or forest fires.

[
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In some instances, one of the following alternatives may be

incorporated in lieu of open burning:

1) Spoil materials may be buried outside of airport
construction graded areas;

2) Wood may be salvaged for firewcod or commercial
use, stuch as mulch;

3) lLogs, brush, or other wooden materials may be
removed to an authorized disposal area or dis-
posed of to the general public at no charge.

In Section 4.1.3, the sources of air pollution during construc-

tion are listed.

For each of the sources, abatement strategies exist

for reducing or eliminating the problem. The following strategies should
be considered and evaluated relative to the type of project at hand:

1}

2
3)

4)
5)
6)
1

8)

9}
10)
11)
12)

13)

Driliing apparatus equipped with water or
chemical dust controlling systems;

Exposing a minimm area of land;

Applying temporary mulch with or without
seeding;

Use of water sprinkler trucks;
Use of covered haul trucks;
Use of stabilizing agents in selution;

Use of dust palliatives and pepetration
asphalt on temporary roads;

Use of wood chips in traffic and work
areas;

Use of vacuum-equipped sandblasting systems;
Use of plastic sheet coverings;
Restricting the application rates of herbicides;

Equipping bituminous mixing plants with dust
collectors;

Delaying operations until the climate or wind

conditions dissipate or inhibit the potential

pollutants,
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The abatement strategies implemented during the construction phase are
fairly straightforward and principally a matter of enforcement. The EIS
reviewer can list techniques that are to be used by the contractor to
minimize air pollution, but they are of little value unless implemented,

The operational phase of an airpert project, on the other hand,
requires a larger set of more complicated abatement strategies, Section
4.1.3 lists the seven major sources of air pollution at an airport. [Fach
of the sources has a number of abatement strategies associated with it. :
‘The primary source, aircraft engine exhaust emissions, has been given
close attention in the EPA report, "Aircraft Emissions: Impact on Air
Quality and Feasibility of Ccntrol."45 Much of the information contained
in the Teport is based upon research completed by Northern Research and
Engineering Corporation in their report entitled '"Assessment of Aircraft
Emission Control 'I‘e":.hnolcogy.”46 Basically, the EPA report breaks down
aircraft into four categories, three for turbine engines and one for

piston engines., For the three turbine categories, six medifications for SD
existing engines and two designs for future engines are evaluated. For :
each modification or design, future pollutant levels, as percentages of ng

current levels, are estimated. Along with these estimates, development . pu
costs and time scales are predicted. For the one category of piston QL/J

engines, eight modifications and cne future engine design are cvaluated, W
This type of information is extremely helpful to the EIS reviewer when

evaluating the time Scale incorporated into an EIS for the implenenta- L
tion of air pollution control devices and their effectiveness. -(" v

Besides engine modifications and redesigns, emissions can also v(‘)({'
be controlled through modification of ground eperations. The EPA report. MQ]/‘K
evaluates six such modifications, in terms of the reduction of carbon j;,,.
monoxide and hydrocarbon emissions, implementation time, initial cost, ,ﬂ‘lﬁ"
and annual operating costs, Once all of the abatement strategies for
design and ground operation had been compiled, EPA evaluated them according
to a potential benefit factor (PBF).” The factor is a function of the
net emission reduction resulting from a particular control strategy
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averaged over the next 20 years, and divided by the cost. The PBF values
led to the following conclusions concerning abatement strategies:

1) For ground operations, the increase in idle speed
and the use of minimal engines for taxi is the most
cost-effective method of reducing hydrocarbon and
CO emissions from turbine engines;

For engine design, the incorporation of emission
control methods into the design of new engines is
the most cost-effective method of overall air-
craft emission control;

Control of the fuel-air ratio is the most cost-
effective method of reducing hydrocarbon and
CO emissions from piston engines;

Retrofits of small turbine engines (such as
business jets) is a more cost-effective method
of NOy control compared to retrofit of other
turbine engines,

N
The second source of emissions, ground service vehicles, can be

controlled in a variety of ways., First, the vehicles could be modified
to burn propane pas, thereby reducing their emissions, On the other hand,
pollution control devices similar to those used on automobiles could be
incorporated., These are not currently required, since this type of
vehicle is considered an 'off-the-road vehicle' and therefore not con-
trolled. The emissions generated by access traffic are currently being
reduced through the installation of control devices on automobiles,

These emissions could be reduced further through a decrease in cdonges-
tion and the provision of alternative modes of transportatien,

Engine testing and maintenance facilities may be controlled
through engine modifications as discussed above. It naturally follows
that as the engines become ''cleaner," the maintenance facilities will
generate less air pollution. These facilities may also be modified
through the use of test cells equipped with afterburners and catalytic
convertors. The pollutants generated by the heating and air-conditicning
plants are a result of such things as fuel type, building size, and
thermal insulation., Nommally, these decisions are economically based,
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therefore making envirommental considerations difficult to consider,

A fuel-handling and -storage system generates a significant quantity of HC.
This leakage can be most readily controlled through the installation of

a vapor recovery system. Finelly, the pellutants generated by the
miscellaneous sources, although minor in comparison with the other
sources, can be controlled with systems similar to those in industrial
applications.

The EIS reviewer should be knowledgeable as to the sources of
e et .
air pollutants related to an airport project and the abatement strategies
_available to control those sources, This information is helpful not only
in checking that an EIS has considered abatement strategies for all
sources, but also for suggestions made by the reviewer as to the avail-
able control devices for sources not covered in the EIS.
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4.2 NOISE IMPACT
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4.3 WATER AND WASTEWATER IMPACT

4.3.1 Federal, State, and Local Standards

The principal legislation regarding water quality control at the
federal level is the Federal Water Pollution Control Act, as amendcd.48
The Act, which is administered by the Enviromnmental Protection Agency,
regulates point source discharges into nagivable waters. The water
quality standards and effluent limitation guidelines affect airport opera-
tion inasmuchas the airport is a point source of wastewater. If the
airport chooses to treat its own wastewater, it will be directly affected
by the federal standards and must obtain the proper permits. If the
airport chooses to connect into a nearby municipal treatment system, the
wastewater stream must be pretreated, if necessary, for compatibility
with the treatment works. In particular, industrial wastewater discharged
by an aircraft maintenance and overhaul base must be pretreated before
being mixed with domestic wastewater.

The Act mandates that the states pass their own water quality
and wastewater management laws for intrastate waters. The states are
to set water quality standards for all bodies of water in the state,
subject to EPA approval. Until the state standards are approved by the
U.S. Environmental Protection Agency, the federal law is in force,
administered by the EPA, All states have now passed water quality
control laws approved by EPA. The state laws must cover all the same
issues as the Federal Water Pollution Control Act. Although the specific
values of the standards can vary from state to state, they must be at
least as strict as the Federal standards. The states may also take over
the issuance of permits as described in Title IV of the Act. If the
state chooses not to qualify for EPA certification to issue discharge
permits under the Act, then it is possible that two permits, one state
and one federal, would be required,. E_t is necessary for the reviewer to q,
know whether the federal government, state government, or both, issue

ermits for discharge into navigable waters. The reviewer must be

ware of the standards for the body of water into which the airport plans i/‘”

‘to discharge wastewater, as well as the effluent quality limitations.
S;ates may also have laws specifying the use of certain erosion and
sedimentation control practices during construction,
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According to the Airport and Airway Development Act,tlg the
governor of the state must certify in writing that the project in

question "will be located, designed, constructed, and operated so as
to comply with applicable air and water quality standards.'" This
certification should be included in the airport project environmental
impact statement for projects involving airport location, a major run-
way extension, or runway location.

Although the major responsibility for enforcement of water
quality standards rests with the state once the state laws arc approved
by the LPA, authority can be delegated to mmicipalities and special
districts. As an example, in Cook County, Illinois, the Metropolitan
Sanitary District of Greater Chicago, the State of Illinois, and the
City of Chicago work together to enforce the water quality standards.
The State has passed its own water pellution control act and is ulti-
mately responsible for enforcement. The Metropolitan Sanitary District
monitors all discharges within its district and ensures maintenance of
the standards set by the State,50 The City of Chicagoe, the largest
municipality in the District, also has laws regulating harbor water
quality and the quality of wastewater sent through the City's sewer
system to the Metropolitan Sanitary District treatment plant. The
City also monitors effluent quality throughout its own system to ensure
maintenance of effluent quality before the effluent reaches the treat-
ment plant.51

It is also possible that the State will set up a series of
water quality regions, as in California.52 These regions are composed
of adjacent watersheds. Water quality control practices vary from
region to region to match the specific hydrologic system in each region,
In California, the entire state is divided into regions. Every state
must identify the problem areas for water pollution control as described
in Section 208 of the Federal Water Pollution Control Act Amendments of

1972,

Local laws affecting water use and pollution control will specify
onditions for use of and connection with the mmicipal sewer system and

m sewage treatment plant, if ip _c_,ll}:_npemted.—’llhe—mmmpal—plantvopcra-

tions We—}mvﬂmbww}t—m—also possible
that the city ox;g,quni:)z_uil—l-have—%aws—regﬁding-mnstruction practices
that can cause accelerated erosion and sed:mentatmn.
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4,3.2 EPA Review Policies and Procedural Guidelines
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4.3.3 Identification of Sources

During the construction of an airpert or any part of an airport,
there is a significant potential for water pollution and alteration of
the local hydrologic cycles. Construction generally involves removal
of vegetation, alteration of topography (including land slope and water
courses), and the introduction of impervious surfaces. The removal of
vegetation from an area results in an increase in the velocity of storm-
water runoff, which decreases the amount of infiltration into the ground
and increases the amount of soil carried to the stream. The rapid arrival
of the munoff water at the stream after a storm may also cause downstream
flooding. Alteration of the topography, including leveling land and
flattening slopes, can also increase the velocity of the rumoff by remov-
ing depression storage or increasing the grade. Impervious area intro-
duced to the site by construction (runways, taxiways, aprons, rooftops)
also increases the velocity of rumoff water and lessens the amount of
infiltration of water into the soil, The long-term effects will be
discussed below under airport operations. During construction, however,
the staging of the various sub-projects can change the mmoff patterns.

The rapid removal of soil due to loss of vegetative cover and
alterations to the topography results in two phenomena: accelerated
erosion and sedimentation. Accelerated erosion (in excess of the natural
rate) destroys stream banks and removes topsoil. The soil removed, called
sediment, is then deposited downstream, where it can do harm to aquatic and
plant life. Certain construction activities are subject to high risk of
erosion: clearing, earthwork, ditch construction, haul roads, culvert
installation, channel changes, pier or abutment work in streams, tempo-
rary stream crossings, borrow pit operations, and hydraulic and mechanical
drt=.-dging.53

From the start of a construction project, there are many sources
of water pollution in addition to sedimentation. Following is a descrip-
tion of cach activity likely to cause water pollution, in the order in
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which the activities occur during construction. 54 First are clearing,
grubbing, and pest control. The removal of vegetation can increase
erosion and resulting sediment loads on nearby streams, Pest control,
particularly the usc of sprays, introduces long-lived toxic chemicals
into the water. The next process is rough grading, which includes the
use of heavy construction equipment for earthmoving, excavation, and
f£i11 operations. The equipment itself is a source of water pollution
with the potential of spilling or leaking diesel fuel, oil, and lubri-
cants. Since vehicles are very heavy, severe compaction of clayey™ '
soils can occur. The compaction lowers the rates of water infiltration
and soil aeration, and makes revegetation very difficult. The grading
of soil done by the construction equipment exposes subsoils, which are
more easily transported by water and air. If drainage patterms are
altered, flooding and erosion of stream banks can occur.

Construction of the facility is the next step. Tor airports,
the facility consists of buildings, runways, and other paved surfaces.
All of the solid wastes generated during this phase are potential water
pollutants. Concrete operations can pollute water through washing
spillage, and the waste of various materials such as cement, bituminous
materials, and curing compounds. Stripping of surface seil, stream
diversions, soil stockpiling and cofferdam construction are potential
sources of water pollution. The access and haul reads, construction
workers' campsites, and the pattern of traffic flow around the site
contribute to erosion and pollution., The final stage of site restora-
tion, including cleanup, final grading, tillage of compacted soils, and
establishment of permanent vegetation, can also increase sediment loads
if not done properly. The sanitary waste frem on-site employees is also
a potential water pollution problem during all phases of constructiom.

During the operation of the airport, there are two kinds of
impacts on water: potable water intake and wastewater output. Especially
for large airports, the amoumt of water drawn from groundwater, streams,
or lakes can significantly affect water tables and local water quality
if the intake water is drawn at a rate greater than the natural replenish-
ment of the supply, The amount of water that an airport will draw depends
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en the functions housed at the airport. A brief survey of currently
operating airports shows a wide variance depending on the number of

annual passengers (enplaned plus deplaned) and the extent of mainte-

nance and overhaul facilities. The figures presented in Table 6 for

average consumption per passenger are taken from specific airports and

arc not to be construed as standards. They are included for discussion
purposes only. They represent order-of-magnitude estimates of average

water use; for example, peak daily flows, which occur in the month of

August, will be at least twice as high as the average daily flow in any month.
Thus, water distribution system design cannot be based on these average
annual figures. Considerations of pipe diameter must he based on peak

and not average flows. Supplemental systems for contingencies such as

fire fighting must also be accounted for in actual system design, For ‘

impact assessment purpeses, however, these figures can provide order-of- Ww(.
magnitude estimates of average annual or daily use as a function of j /)7
airport size. /ﬂM

——

TABLE 6, Water Consumption Rates “

' at Four Comercial Airports (1973)° /M’\/Vﬂc w
(NOT TO BE USED AS GUIDELINES) F
: ) "otk ;
Airport Size :
Water Million Maintenance WA
Consumption Annual Base Se ‘
(gallons/passenger) Passengers Included :

7.9 4.1 No

12,9 11.8 Yos &Mud\;ﬁ” U;U :

14.3 11.8 No-terminals only

32 17.1 Yes \/
\\N’
14.5 35 No -
u W\dj'

For planning purposes, current airport projects frequently report
higher expected rates of use than those shown in Table 6. The proposal
for the Dallas-Fort Worth Airport, for example, used 78,3 pallons/passenger
for 18 million passengers per year as a design figure. 6Of course, extensive
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which the activities occur during censtruction. 54 First are clearing,
grubbing, and pest contrel. The removal of vegetation can increasc
erosion and resulting sediment loads on nearby streams., Pest contrel,
particularly the use of sprays, introduces long-lived toxic chemicals
into the water. The next process is rough grading, which includes the
use of heavy construction equipment for earthmoving, excavation, and
fil1l operati'ons. The equipment itself is a source of water pollution
with the potential of spilling or leaking diesel fuel, oil, and lubri-
cants. Since vehicles are very heavy, severe compaction of claya/
soils can occur. The compaction lowers the rates of water infiltration
and soil aecration, and makes revegetation very difficult. The grading
of soil done by the construction equipment exposes subscils, which are
more easily transported by water and air. If drainage patterns are
altered, flooding and erosion of stream banks can occur.

Construction of the facility is the next step., For airports,
the facility consists of buildings, runways, and other paved surfaces.
All of the solid wastes generated during this phase are potential water
pollutants, Concrete operations can pollute water through washing
spillage, and the waste of various materials such as cement, bitwnrinous
materials, and curing compounds. Stripping of surface soil, stream
diversions, soil stockpiling and cofferdam construction are potential
sources of water pollution. The access and haul roads, construction
workers' campsites, and the pattern of traffic flow around the site
contribute to erosion and pollution. The final stage of site restora-
tion, including cleanup, final grading, tillage of compacted soils, and
establishment of permanent vegetation, can also increase sediment loads
if not done properly. The sanitary waste from on-site employees is also
a potential water pollution problem during all phases of construction.

During the operation of the airport, there are two kinds of
impacts on water: potable water intake and wastewater output, Especlally
for large airports, the amount of water drawn from groundwater, streams,
or lakes can significantly affect water tables and local water quality
if the intake water is drawn at a rate greater than the natural replenish-
ment of the supply. The amount of water that an airport will draw depends
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on the finctions housed at the airport, A brief survey of currently
operating airports shows a wide variance depending on the mnumber of

annual passengers (enplaned plus deplaned) and the extent of mainte-

nance and overhaul facilities, The figures presented in Table 6 for

average consumption per passenger are taken from specific airports and

arc not to be construed as standards. They are included for discussion
purposes only, They represent order-of-magnitude estimates of average

water use; for example, peak daily flows, which occur in the month of
August, will be at least twice as high as the average daily flow in any month.
Thus, water distribution system design cannot be based on these average
annual figures. Considerations of pipe diameter must be based on peak

and not average flows, Supplemental systems for contingencies such as

fire fighting must also be accounted for in actual system design, For__ ‘
impact assessment purposes, however, these [igures can provide order-of-
magnitude estimates of average annual or daily use as a function of

airport size.

TABLE 6, Water Consumption Rates
: at Four Commercial Airports (1973)55 Myyfﬂa w
(NOT TO BE USED AS GUIDELINES) F

, : “Jondd
Airport Size faﬂ‘fc ‘
Water Million Maintenance : gt :
Consumption Annual Base %0 .
(gallons/passenger) Passengers Included - nf ‘

7.9 1.1 No (}

42.9 1.8 Yos (9_1/; an/’
14.3 11.8 No-terminals only UUVM
32 17.1 Yes U‘*

14.5 39 No L\/M c?b- 4

For planning purposes, current airport projects frequently report
higher expected rates of use than those shown in Table 6. The proposal
for the Dallas-Fort Worth Airport, for example, used 78.3 gallons/passenger
for 18 million passengers per year as a design figure.5 Of course, extensive
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water use for irrigation and air conditioning was allowed for due to
the climate in Dallas. The figuré is higher than the measured values
in Table 6 for that reason and also to make the water distribution
system more flexible to changing airport prowth and passenger water

usage rates,

The wastewater output of an airpoert is generated {rom both
point and nonpoint sources, Sanitary wastewater and industrial waste-
water are point source discharges, while impervious areca runoff is Aj
considered a nonpoint source discharge. Using the categorization
suggested in the U.S. EPA 'Draft Development Document for Proposed On 6'7
Eff WMWMWWM ofhic, e/
for the Air Transportation Segment of the Transportation Indus J.l'.
a sutnmary of flow volumes by source and pollutant control parameters j) f reved
is presented in Table 7. All pollutants contained in the airport -F; M l
wastewater stream are either pollutant control parameters or secondary 5{
pollutants. The level of the pollutant control parameters indicates bee
the quality of the effluent stream. Although other pollutants are 5
likely to be present in the effluent, the level of the control parame- ﬁe
ters indicates the presence or absence of these secondary pollutants,
For example, in the wastewater stream discharged by Aircraft Rebuilding :
and Overhaul activities, detergents are not selected as a control parame-
ter because the physical-chemical treatment needed to remove oil and
grease also removes detergents,

Aircraft ramp service consists of operations necessary to pre-
pare an aircraft for flight and is performed outdoors near loading and
unloading areas. The services include refueling, removal of sanitary
and other wastes, replenishing water and other supplies, inspection and
servicing prior to flight, and some minor maintenance, These services will
be provided at most commercial (serving scheduled airlines) airperts,
MNastes that might pollute water come from spills and leaks, Some
smaller commercial airports and most general aviation airports do not
have facilities for removal of sanitary wastes from aircraft.

Aircraft rebuilding and overhaul activities are principal
sources of industrial wastewater at airports housing such operations.
Generally, the commercial airlines establish one or two home bases for
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TABLE 7. Characteristics of Wastewater from Airport

Activities (excluding runoff)

Range of
Daily Flow
Water Pollution (million gallens Pollutants
Source rer day, mgd) {Control Parameters)
1) Aircraft Ramp oil and grease
Service 0.2-0.5 mgd suspended solids
2) Aircraft Rebuilding
and Overhaul
a) EPEngine pH, COD, BOD, suspended
Operations 0.15-0.45 mgd solids, oil and grease,
. phenols, cyanides, cad-
mium, chromium, copper,
b) Airframe . 0.1-0.3 mgd lead, nickel, zinc.
Operations
3) Adrcraft Maintenance
a) Routine 0.001-0.002 mgd 0il and grease, sus-
pended solids, pH
b) Washing 3,000-12,000 gallons oil and grease, sus-

per aircraft; 2-20
aircraft per week

4} Ground Vehicle
Service § Maintenance 0.001-0,002 mgd

5) Fuel Storage Centers Minimal

6) Terminal and Auxiliary 7-20 gal/passenger
Facilities [0.002-1.5 mgd)]

pended solids, pH

oil and grease, sus-
pended solids, pH

oil and grease, solids,
etc,, are emitted if
there is a fuel spill

(sanitary waste) BOD,
suspended solids,
total coliform
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all major aircraft maintenance at an originating/temminating airport,
such as Miami International Airport or San Francisce International 5
Airport. An overhaul base might completely dismantle, repair, and !
clean four aircraft a day. During engine operations, the ports are
cleaned in strong detergents and some metal plating may occur, gene-
rating large amounts of industrial pollution in the wastcwater strcam.
Iixterior and interior airframe operations include rebuilding and repair-
ing airframe operating mechanisms and utility systems, reupholstering,
painting, and general cleaning of the interior of the aircraft.

Aircraft maintenance is generally performed indoors in hangars.
Routine maintenance includes changing hydraulic lines, wheels, or tires ]
spot painting, partial engine overhaul, and cleaning interiors. The :
extent of maintenance done at any particular airport depends on the
facilities provided by the airlines, Aircraft washing is performed at
most airports. Small aircraft used in general aviation are washed
primarily with water and some detergent; strong solvents are likely to
be used on large aircraft, although water is the primary cleaning agent.
Detergents and whatever accumulates on the exterior of the aircraft are
therefore the water pollutants., Additionally, in the winter in areas |
where the tefiperature goes below freezing, aircraft are sprayed with de- ;
icing compounds. Presently, little is known of the effects of thg de-icing
chemicals other than the effect of salt on aguatic ecosystems. However,
it is proving economical to reclaim the de-icing solution from the waste-

water for re-use,

Ground vehicle service and maintenance consists of all processes
related to ground vehicles such as lugpgage carts and refueling trucks. .
Servicing for these vehicles is usually handled at the airport. Within
the shop for servicing, solvents and 0il and grease are likely water .
contaminants. The vehicles can spill or leak oil, grease, fuel, and
lubricants. Larger airports will have more of these vehicles; small
general aviation airports would have very few such vehicles.

Fuel storage centers are remote from the other airport areas,
but located on the airport property. The water pollution potential
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arises from the potential for leaks and spills. Underground tanks
using pipe storage have the least probability of accidental spills
and leaks. Trucks might also be used to transport the fuel and oil
to the ramp service areas, increasing the potential for spills. Sur-
face tanks are usually diked to contain any large spills that might

occur.

The terminal and auxiliary facilities are sources of domestic
type wastewater. The amount generated depends on the number of passen-
gers and visitors at the airport as well as on the other services pro-
vided, such as restaurants. This type of waste occurs at all airports.

Stormwater runoff, a nonpoint source of wastewater, comes from
all areas of an airport. With the runoff comes any oil spilled, loose
debris, leaked fuel, rubber tire deposits, and accidentally discharged
chemicals that are on the impervious surfaces. Airborne pollution will
alsp find its way into the runoff, especially particulate matter. The
volume of runoff water generated from the airport is larger than the
amount generated on the pre-airport land on account of the increase in
inpervious area. The velocity of the runoff water is also increased
duc to the removal of vegetative cover., These two factors camhine and
increase the potential for erosion and the rosulting sedimentation. ‘Ihe
flooding potential is also increased, proportional to the amount of
impervious area added. The long-term effects of the additional imper-
vious area created by a single airport are probably small, As one more
step in paving over a significant portion of a watershed, however, the
impacts are significant.

4,3.4 State-of-the-Art Assessment Techniques

4.3.4.1 Evaluation

Although there are techniques for predicting erosion and sedimen-
tation 10558558 during construction, no discussion of these will be
presented. The most effective means of minimizing the impact of con-
struction practices is source control. That is, rather than predicting
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the s0il loss due to various construction practices and then selecting

one method of after-the-fact treatment of the water, construction prac-

tices may be changed so that no pollutants are released and stream flow

is not altered. These techniques are discussed in Section 4.4.4: Abatement

Strategies. :
Prediction of potable water use is based upon engineering esti- '

mates, which are based upon information similar to that presented in Table

6. The impacts on the local hydrolegy of drawing water from a particular

source are also determined by engineering analysis, With the aid of simu-

lation models ,59 the size of the supply to be tapped, its sources for

replenishment, and other drains on that supply are all taken into account

in deciding whether to draw potable water from a particular supply. The

decision as to where to draw water is not normally made by the airport,

Generally, agreements must be negotiated with local municipalities, with

the approval of the state, regarding the best supplier for water. Thus,

this aspect of the airport's impact will be analyzed by outside agencies whewsup

who supply potable water.

Point source discharges of wastewater are relatively easily con- i
trolled for quality and rate of discharge to the hydrologic system com-
pared to non-point source discharges. In general, most rclationships
between ecology and hydrology are understood to the point that is clear
that source control is the preferred method for maintaining high water
quality. Thus no models describing effects of pollutants on ecosystems
are presented here.

The relevant modeling efforts are in the area of non-point
source discharge. Both the quantity and quality aspects are modeled,
although modeling of quality is still in a developmental stage. Non-point
source discharge is basically stormwater runoff. In an undisturbed area,
rainwater is detained in several ways before reaching natural drainage
channels such as lakes, rivers, and oceans., This includes evaporation,
detention storage on leaves, grasses, and small depressions, and infiltra-
tion into the ground. The natural channels for drainage have a limited
capacity to transport water, Water flows in excess of that capacity cause
overflow (flooding) or erosion of the banks due to increased flow velecity,
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Thus, the barriers that slow the runoff on its way to the channel are
essential in maintaining the hydrologic system. Disruption in the
hydrologic system has impact on the ecological systems it supports.
Flooding can drown species residing near the stream banks or destroy
their habitat. Erosion of the stream banks yields an increase in the
sediment load. When deposited downstream this sediment can affect
fish and their breeding grounds, and cut off the light that would have
reached growth at the bottom of the stream bed.

Undeveloped areas covered with grass or trees are considered
to be pervious; that is, a significant amount of rain (80-95%)* falling
on the ground passes through the soil and slowly reaches the natural
drainage channel underground. Pavement and buildings are impervious ;
most of the water (70-95%)* striking the surface runs off and approaches
the drainage channel overland. In highly developed areas, most natural
drainage channels have been paved over and replaced with manmade pipe
drainage systems. The models currently available attempt to predict the
effect of changes from the undeveloped or present situatin on flow
patterns. Typical input includes meteorological and topographical
information, especially the split between pervious and impervious areas
and channel capacity. The models have as their purpose either planning,
design, or centrol, Planning models are less detailed and aim to
predict flow patterns due to the additional development. Models used in
the design of collection systems allow descriptors of manmade collection
Ssystems to be entered as variables. Alternative systems can be tested
for their ability to handle peak discharges and different patterns of
rainfall intensity, There are also several mathematical models used
in control and operation of water collection systems. They cannot be used
in the planning stage since the collection system is considered fixed for
this type of model. The model variables include decisions on where to
shunt the flow to maximize pipe storage and to minimize the amount of
untreated runoff reaching natural streams and lakes.

*As per ASCE Recommended Runoff Coefficients.
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There are at least 100 models, available as computer programs,
to simulate the effect of development on stormwater runoff quantity and
quality.ﬁo’61 In addition to being categorized by purpose (planning or
design), they can also be classified by authorship: government- sponsored,
university research, or proprietary to a consulting organization. The
authorship is indicative of the general availability of a model, Govern-
ment-sponsored models are easily available from the sponsoring agency,
usually the U.S. EPA or the Army Corps of Engineers., University research
models are available, but not easily adaptable to other computer systems
and often are experimental, The lag time in setting one up for a project
would be significant and highly skilled programmers would be needed to
make the transition from one system and data base to another. The pro-
prietary models are available, but at cost. As a rule, the proprietary
models are general encugh to be easily adapted to a new project. The
firm that supports the computer program most likely has access to
facilities on which to run their model, eliminating problems of trans-
fer to different computers.,

'
For historical perspective, it should be noted that all of the
omputer simulation models are recent efforts made possible by the con-
puter. Previous hand models, now considered inadequate, could predict
nly peak flows, while the computer models produce complete flow records
(hydrographs) for various types of storms and combinations of storms.

The primary hand model is called the Rational Method. The essence of

the model is the equation

Q=rcei-A

where

Q = Peak discharge in cubic feet per second
c = Coefficient of runoff

i = Average rainfall intensity in inches/hour
A = Drainage area
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the only parameter that is difficult to determine is ¢, the runolf

coefficient. Tahles relating the percent of paved ares, general.sojl

types, and avei*age slope to the runoff coefficient were developed over 5 o /
time, Although this method is much criticized, it has been and will '
continue to be widely used, especially when only peak flows arc needed

for design and the watershed is fairly small (5 acres or less).

The computer simulation models available can be distinguished
by whether water quality analysis is included with the quantity analy-
sis, At this stage in the development of runoff models, however,
quality modeling is experimental. Thus, the option will be noted in
the description of available models, but it is not considered a signifi-
cant factor in the overall usefulness of the model, Quantity modeling
has several components, handled differently by each model:

1) Size and number of catchments;

2) Single design storm or multi-event
simulation;

3} Land use;

4) Overland flow;

5) Depression storage;
6) Infiltration;

7) Pipe network,

The size of catchment allowed varies from 5 acres up to 100 sq
miles. There is generally a limit on the number of subcatchments, which
corresponds with the maximum area to be modeled. That is, if very large
basins or catchments can be modeled, then the maximuwn number of sub-
catchments will be large. The Cincinnati Urban Runoff Model, for example,
expects uniformly pervious or imperviocus subcatclments, so each one is
small and there are very many allowed, 5!

A model's usefulness is determined by whether it accepts design

storm input data and produces one flow pattern, or accepts historical rain-
fall-runoff data to produce continuous results. It is more desirable for

a planning model to produce continuous output, while design calls for a
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worst case (or design storm) analysis., A design storm is character-
ized by its intensity and duration, and identified by the frequency
that such a storm is likely to occur. A 10 year storm, likely to

occur once in ten years, is the accepted design storm for design of
regional stormwater collection systems, The way in which land uses are
recognized affects the ease in use of the model. The Cincinnati model
mentioned above specifies land use only as pervious or impervious. The
STORM model by the Corps of Engineers, on the other hand, has five
categories of land use that can occur in each watershed, EBach land use
is allowed a unique value of "% impervious' and the existence of gutters

and the frequency of street sweeping is also set for each use.(’2

@rerland flow is usually simulated by using Manning's equation.
Empirical expressions relating outflow depth, detention storage, and
detention storage at equilibrium may be used in conjunction with Manning's
equation, as in the Cincinnati model. Depression storage can be handled
in several ways. It can be set up that a certain fraction of the area
has no depression sterage so that immediate runoff can occur; the remain-
ing areas provide runoff only as the depression storage is filled up.

More sophisticated models deplete depression storage by infiltration.
The infiltration process is generally modeled with Horton's equation.

In some cases only the raixifall, without depression storage, is con-
sidered a source for infiltration. If a model can accept a pipe net-
work, then pipe storage and flow routing can also be accounted for.

This option is important for modeling urban arcas whose primary drainage
is through pipes.

A problem with stormmater runoff models in general is that none
has been validated, Validation includes many tests of the model results
against observed conditions, using standard statistical measures of fit
to judge the correctness and reliability of the model as a simulator of
observed events. [Until thorough validations become available, the user can
obtain a rough measure of the reliability of a particular model for simu-
lating flows in particular watershed by simulating an observed event or
series of events (storms) occurring in that watershed. If the results are
reasonably similar and conservative when in error, the reviewer can b/
fairly confident of the model's predictions.

ﬁﬂM . pooslil e
cin le il of 1!
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4.3,4,2 Application

Only three models will be described in this section. The
variations in existing models arc many and detailed, precluding the
selection of representative models. Instead, three models that are
appropriate to planning purposes, casily available, likely to he used,
and somewhat different from each other with respect to cost, authorship,
and data required have been selected. There is currently much discussion
in the literature regarding the usefulness of the many models available.
Articles such as the one by Heeps and Mein63 present quantitative com-
parisons of the most current models, although no statistical measures
of fit are provided, Brandstettcrﬁo has reviewed 18 computerized runoff

models, seven of which he ran on similar data sets for quantitative
comparison of results. Linsley has summarized several water rumoff
models with criticism on both the theory upon which the model is
based and the ease of use.% The Hydrolegic FEngineering Center of
the Army Corps of Engineers has prepared an excellent summary of the
state of the art in hydrology models and other areas also, including
complete descriptions of a wide selection of models., 58

For the analysis of the impact of an airport project, it is
not #lways appropridte to use a large scale computer simulation model
of runoff. A very small airpert will often show no appreciahle effect;
therefore, general trends in land use change are better modeled at a
regional level, or perhaps at the county level. A proposal for a very
large airport, such as Dallas-Fort Worth Airport or the proposed
Palmdale Intercontinental Airport near Los Angeles, must surely
include an analysis of its impact on water flow using a large scale
computer model, The cutoff between ''very small" and 'very large,” to
determine a general rule for the applicability of computer simulation
models, is difficult to establish. The cost of the project is one
indicator; the benefit of using an expensive program to model the
effect of one 4000 £t rumway is probably negative, while there is
much to be gained from such an effort when planning a 10,000 acre,
multi-runway airpert. The sensitivity of the area to additional
development, including the urbanization that usually follows an air-
port, must also be considered in deciding the need for modeling.
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The three models described here are the Urban Storm Water
Rimoff Model '(STORM) by the Army Corps of Engineers; the Storm Water
Management Model (SWMM) by the U.S. Environmental Protection Agency;
and the Hydrologic Simulation Program (HSP), a proprietary model of
Hydrocomp Internationa, Inc. All three require computer facilities,

STORM, by the Hydrologic Engineering Center of the Corps of
Engimaers,é2 is a relatively recent, generally available, planning
model, It is general in scope and does not consider routing of flow but
does process continuous hourly precipitation data from several years,

Both quality and quantity are medeled. The input to the program includes:

1) Hourly precipitation data and mean temperatures
for as many years as desired, available from
the National Weather Service or magnetic tape;

2) Nommal annual precipitation for the watershed
and the precipitation station;

3) Surface depression storage for urban and non-
urban portions of watershed;

4) Runoff coefficients, urban/nonurban;

5) Potential evaportation in inches per day for
each month for the urban and nonurban;

6) Land use: five categories for each waterhsed,
including percent impervious for each land-
use category, density of street gutters, and
frequency of street sweeping;

7) Water quality data, if available.

The output of the program includes quantity analysis, quality analysis,
and a detailed hourly record for selected events. This model allows
analysis of storage and treatment options for runoff water for moderate-
sized watersheds. The primary' weak point of the model is its use of a
modified rational formula for use in predicting the mmount of rumoff.

The Storn Water Management Model (SWM) by EPASS is more
detailed and costly to run than STORM. The quality analysis is extremely
detailed. It is not a continuous model; a design storm hyetograph (rain-
fall intensity vs time) is input and the flow pattern resulting is out-
put. The model is limited to fairly small, primarily urban watersheds,
and the results can best be used in the design of pipe systems te store
and route stormwater runoff, The input required includes:



69

1) Watershed characteristics such as inliltration
rate, percent impervious ares, slape, aren,
detention storage, depth, and Manning's co-
efficient for overland flow;

2} Rainfall hyetograph;
3) Land use data, population of subareas, and
average market value of dwellings;

4) Characteristics of gutters, incluling slope
and depth;

5} Street cleaning frequency;
6) Treatment devices and capacities;

7) Engineering News Record indices for cost;

]

8) Boundary conditions in the receiving waters;
9) Storage volune and location;
10) Inlet characteristics;

11) Characteristics of pipes, such as type,
geometry and Manning's "n"

The output provided includes hydrographs (water flow vs time) at any point,
and amounts and locations of local fleoding., Quality data is also printed
in the form of pellutographs of water quality vs time. Cost of capital,
land, and operation and maintenance of selected waste treatment systems
are provided in the output. According to Heeps and Meinc,’:5 SWM is likely
to overpredict flows in some situations. The seriousness of this over-
prediction is not known, however, since validation is not completed.

The Hydrologic Simulation Program {HSP) of Hydrocomp International,
Ine. ,66 is available only through Hydrocomp. It is written in the PL/1
computer language, limiting it to large IBM computers, in contrast to the
two programs discussed above, which are written in the FORIRAN IV language.
The program is very general and has excellent data management capabilities.
It is most useful for large river basins, as the water quality modeling
section is very good. The model has been used in smaller areas, however,

with good results.
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The input required includes one to two years of hourly precipi-
tation data, evapotranspiration, and temperature data if snowmelt is to
be considered. Output includes hourly and mean daily discharge, reservoir
water levels, river stages, stream and lake temperature, monthly accretion
to groundwater, end-of -nonth soil moisture, snow depth and water equiva-
lent, and severul water quality indicators.

In sumary, most of the runoff{ models available can do an
adequate job of estimating the changes in runoff brought about by the
addition of an airport. The Stanford Wntershed Model, one of the first to
simulate stormwater runoff, is the pasis for muny of the current
models, such as the Hydrologic Simulation Program. The state of the
art of modeling stormwater runoff is rapidly advancing, and it is not
yet clear which of the many models available will become the most useful
and most used. Since validation has not hcen completed for any model as
of this writing, results of all models must be carefully scrutinized at
each application. For rough estimates of impact, the traditional Rational
Method can provide adequate results.

4,3.5 Abatement Strategies

Strategies for the abatement of the impacts of construction on
water quality and hydrologic cycles are extremely effective., Ensuring
that these techniques are used is critical: 'Water pollution resulting
from sediment and other pellutants (including stormwater) generated
from all types of construction activity can be minimized by the timely
application of structural and soil stabilization measures...Individual
or institutional planning initiatives that culminate in a plan for water
pollution abatement [must begin] before construction actually begins.“67
Any techniques that the sponsoring agency knows will be needed during
the construction should be listed in the specifications so that con-
tractors' bids will reflect the use of necessary abatement strategies,
The contract should detail specific strategies when possible, and dic-
tate the use of appropriate pollution control techniques for unexpected
situations. Inclusion of these provisions in the contract, plus monitor-
ing throughout the perioed of construction to verify that the terms of
the contract are being met, can eliminate nearly all construction impacts

on water quality and quantity. d&/
M D ‘(L w ]
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A complete discussion of the full range of erosion control tech-
niques and the appropriate timing during the construction period can be
found in several EPA documents.>%»88:69 1ho FAA has published an advisory
circular itemizing erosion and sediment control measures. 0 An overview
of the techniques and strategies is presented here, drawing on these
documents. ‘The majority of the strategies are aimed at erosion control.
During the early stages of the project, when grubbing, clearing, and pest
control activities occur, the contrel options include minimizing the
amount of vegetation removed, removing vegetation as needed rather than
all at once, converting trees removed to wood chips for use as mulch to
protect exposed soil, and limiting the use of general purpose pest con-
trols by replacing them with specific pesticides while relying en natural
predator-prey relationships as much as possible. During rough grading,
specific limits to the amount of soil that can be exposed at any one time
should be adhered to. An often suggested limit is 175,000 sq ft. In
some areas this figure may be too high; therefore engineering judgment
is required to distinguish special cases. The routes of the heavy equip-
ment should be determined so as to minimize pollution by prohibiting the
fording of streams and building tcmporary bridges where frequent cross-
ings must be made. During facility construction, seeding and planting
on exposed areas should take place as soon as possible. Solid wastes
should be stored in closed containers and removed from the site. The
problem of sanitary wastes can be solved through the use of portable
chemical toilets, which can be discharged to the mmicipal sewer systenm.

Water must be routed through the construction site throughout
the project. Diversion dikes and retention basins installed after rough
grading can lessen erosion and the amount of sediment carried downstream.
The retention basin must be maintained, however, and the trapped sediment
removed when the basin is half full, Many slope and soil stabilization
devices are available, including fiber mats, woven plastic filter cloths,
gravel, organic fiber and wood chip mulches, quick-grawing grasses,
sod, bituminous spray, filter berms, chemical soil binders, and flexible

downdrains.

Final landscaping and revegetation must be designed to mitigate
long-term effects of the disruption te the natural system brought about

by the construction of the airport. Turfed areas should be maintained

where possible.
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During the operation of the airport, there are many strategics
for minimizing the impacts on water systems. The potable water draw can
be made from the source most able to accommodate the airport, according
to regional availability of water. Sanitary wastewater must be subjected
to treatment in either an airport or municipally-operated treatment plant,
operated according to standards as discussed in Section 4.3.1:

Federal, State, and local Standards. Industrial wastewater streams are
pretreated at the airport. Treatment methods for airpert industrial
wastewater, including sample treatment plant layout, are presented in
an EPA document i and an FAA advisory circular on industrial waste
treatment, /2

Stormwater runoff quality is not yet regulated, although govern-
ment officials are aware of its contribution to water pollution, as well
as the difficulty of treating the runoff at a reasonable cost. Although
a stormwvater collection and treatment system is not currently required
for airports, "It would seem prudent, however, in the planning of air-
port expansion or the construction of new airports, that airfield drain-
age systems have the capability, when required, of channeling certain
portions of all airport runoff to one location for waste treatment
processing."73 An economical strategy for this is one in use at some
airports already. Runoff water is directed toward a retention pond

‘before drainage off the airport, where oil preducts can be removed for

salvage using skimmers or gravity separators,



U p—

Sewigme e el

1

i

B

i

[ B PP B2

i~

73

4.4 SOLID WASTE IMPACT 'ﬂ,w, ﬁuﬂsu ~ “Hw (rmﬁer'{'

Federal responsibilities for and involvement with solid waste
impacts stem from the Solid Waste Disposal Act. ™ This Act mandates
federal government action in the following areas:

4.4.1 Tederal, State, and Local Standards

1) CEncourage enactment of improved state and
local solid waste management laws;

2) Research and development of new technologies
and management techniques;

3) Provide technical assistance to state and
local governments;

4) Aid in planning efforts of state and local
govermments,

The Office of Solid Waste Management Programs within the U.S. Environ-
mental Protection Agency assumes these responsibilities.

State laws vary considerably in scope. A survey of state solid
waste laws’® shows them to be fragmented and uneven in coverage. They
range from requiring permits for landfills to setting up comprehensive,
coordinated statewide selid waste disposal and treatment programs.

Most responsibility for solid waste handling Iies with the local
governments. The local laws vary even more than the state laws, as
sumnarized in a U.5. EPA survey of selected local :Laws.?6 These laws
tend to be very specific to local problems in a nonsystematic way, The
topics that are likely to be covered include definitions, container types,
and collection frequency for certain types of land uses. Requirements
for planning may sometimes be included, Pemmits are nearly always required
for collection of solid waste and for disposal or treatment.

4.4,2 EPA Review Policies and Procedural Guidelines




[ :

-

-

I i

74

4.4.3 Identification of Sources

The kinds of solid wastes generated during the construction
and operation phases of an airport vary in amount, composition, and
applicable abatement strategies. The amount of solid waste generated
during the construction of an airport, or any extension, varies, depend-
ing on the size of the airport and the local topography. The potential
sources during construction are earthmoving operations, demolition,
construction processes, and employees. The amount of solid waste
resulting from eartimoving operations, including grading and excava-
tion, is highly dependent on the particular project. It will be
composed of topsoil, clay, rock, and any type of soil present locally,
plus any trees or shrubs cleared before construction. Demolition can
produce a large amount of solid wastes, such as broken up runway pave-
ment, bricks, glass, concrete, electric wiring, metal fixtures, wooden
supports, plastic, and textiles. The processes used in construction,
such as asphalting, mixing and laying concrete, applying sealers,
painting, bricklaying, and wiring, produce a variety of solid wastes.
Ixamples of the kinds of wastes expected are plastic bags, paper bags,
wooden crates, plastic and wooden forms for concrete, metal cans,
waste mortar, concrete and asphalt, construction wood scraps, metal
fasteners, and copper wire. The construction employees are the
final source of solid waste, although the amount generated is much
less than for the ahove three sources, Paper and food wastes are the
principal types of solid waste to be expected,

The volume of solid waste generated at an airport during its
cperation varies with the kinds of facilities provided at the airport,
An aircraft maintenance and overhaul base will generate a significant
addition to the solid waste load, as will restaurants or extensive air
cargo handling., This variation can be a factor of 3 or 4 for airports
of the same size with respect to daily passengers but having different
restaurant facilities.’’
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In general, the areas of an airport that produce solid waste

are: 8
1) Passenger terminals;

2) Aircraft service areas
(including flight kitchens and hangars);

3} Air cargo areas;

4) Aircraft maintenance hase.

Other airport land uses, such as restaurants and hotels, are not included
here, since the solid wastes generated by them are not necessarily handled
with those of the rest of the airport. However, these two uses, if present
at an airpert and included in the airport's transport and disposal system,
can increase the solid waste by as much as 25%.79 Industries locating on
the airport property are normally not included in the airport's solid
waste management planning.

The amounts of solid waste generated by each source, according
to a study done at San Francisco International Airport in 1972,78 are as

follows: {NOT TO BE USED AS GUIDELINIS)
1) Passenger terminals : 0,53 1b/passenger
2) Adrcraft service centers : 1.02 lb/passenger
3) Air cargo area : 7.10 1b/ton of cargo

4) Adrcraft maintenance base : 2,19 lb/employee/day

These figures are based on data from only one large airport, with approxi-
mately 15 million passengers per year (about 41,000 per day). Two other
studies found similar results for different sized airports.w’?g

Note that the units for each source are different. Each rate is
related to an activity that is characteristic of the source. Alternatively,
all solid wasté could be attributed to passenger activity., The results
would not be as useful since not all of the four activities listed above
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are included at all airports. If all the above activities are included
at an airport, the ratio of total solid waste to passengers would be
between 3 and 5 lb/passenger. With only the first two activities,

- this ratio would be 0.6-1.5 1b/passenger. The rates of generation are
et applicable to all air carrier airports (airports having scheduled
—_ commercial airline flights). They are likely to be too high for

general aviation airports [airports serving private and business
flights), since there is no airplane passenger food service and the

4. 1 <

' temminal facilities are smaller.
— The composition of the solid waste also varies with airport
size and the type of facilities, In general, the main components are
paper products, food wastes, and plastics, which account for about 80%
ﬁ by volume. The relative proportions of wood, glass and ceramics, dirt
- ‘ and rocks, and metals vary with the amount of air freight tonnage and
f"'; . the nature of the maintenance base, They account for 15-18% of the
- - total, The remainder are miscellaneous wastes, including leather,
p rubber, and textiles. O0il wastes collected from runoff water, hangars,
lerd and maintenance bases must also be removed from the airport. These
s are collected separately from other solid wastes.
-
(i3 4.4.4 State-of-the-Art Assessment Techniques and Abatement Strategies
Y All solid wastes generated at an zirport are included in this
st ) discussion, except for sewage sludge, This is considered to be part
tones of the wastewater system and is discussed under Section 4.3.
I 4.4.4.1 Transporting
toour
The transport phase of solid waste treatment includes both in-
- house collection and transport to a final disposal site, There are four
constraints on the methodologies used for this phasc of treatment: cost,
L safety, health, and visual, Each of these contraints limits the methods
- that can be used.
[
-
P
e
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1) Cost: The method selected for collection and
transport must be economical to the tenants
of the airport;

2) Safety: The method seclected for transport must not
interfere with aircraft operations, If
vehicles are used, for cxample, they must
be excluded from runways, taxiways, and
aprons. Loose debris in the runway area
may be ingested by jets, causing damage to
the engines during takeoff;80

3) Health: Wastes that are potential health hazards
must be stored properly and removed often,
This category includes food wastes and any
toxic industrial wastes, Food wastes must
be removed at least once a day. 0il wastes
must be properly stored to minimize the
possibility of explosion or fire;

4) Visual: The collection containers must prevent wastes
from being tossed about by the wind. This is
of concern primarily with paper wastes.

The techniques currently in use include containers plus truck
transport; wet pipe transport plus truck transport; and dry pipe trans-
port plus truck transport, if necessary. The first method is most
common, Various sized containers are placed around the airport. The
trucks then make regular pickups from these containers and proceed
directly to the disposal site. Variations in this method include the
use of small trucks that pul]l wheeled containers to the disposal site
or an intermediate transfer point, and the use of containers that fit
onto lifters on the front of the truck and are then dumped into the
truck for compacting and transport to the disposal site. The solid
wastes might also be processed before transport to the disposal site.
The methods used include stationary compaction, incineration, shredding,
and high compression baling, All are used to reduce the bulk of the
waste. Incineration must be carried out carefully, so as not to contri-
bute to air pollution because of incomplete combustion. Separating out
noncombustibles, shredding bulky wastes, using more than one combustion
chamber, and electrostatic precipitators are techniques that help to
minimize air pollutants from the incinerator.
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Wet pipe transport requires large sized parbage disposal units
at the coliection points. The slurry is piped to a central point water
is removed. The sludge remaining is then trucked to a final disposal
site, This method is suitable for sources that are clustered together,
such as the termipal buildings.

Dry pipe transport makes use of vacuum pressure to move the
unprocessed solid wastes to a central point, for either transfer to
trucks or final disposal. This is a relatively new methodelogy. The
additional expense of laying large pipes underneath existing pavement
limits the use of this system to new airports. It is capable of moving
up to 30 tons per day of solid waste, which is adequate for most airports
at present waste-generation levels.

Waste materials that are recyclable must be collected and
transported separately from other solid wastes.

4.4.4.2 Disposing

Solid wastes generated at an airport during its construction are
dealt with in several ways. Earthmoving operations can be kept to a
minimum. Topsoil is stockpiled for use during the final stages of con-
struction, such as landscaping. The proper handling of excavated soil
is crucial in minimizing water pollutien, since piles of dirt left umn-
protected soon become stream pollution in the form of sediment. (Methods
for water pollution control are discussed in Section 4.3.4: Water and
Wastewater Impact;) Demolition materials must be stockpiled, protected,
and then removed from the site if not usable as fill on the site, Selid
wastes from other sources must be contained and then removed and disposed
of according to local law. Specific conservation practices, such as using
Cleared trees as a wood chip mulch for erosion control or stockpiling top-
soil, must be written into the construction contract., In general, the
strategy for minimizing solid waste impacts during construction is to write
specific requirements for control techniques into the contract.

The most common method of disposal of solid waste is the land-
fill. A properly run landfill poses no health hazards. The airport
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operator must dump the solid wastes into a properly operated landfill,
according to local law, or contract it out to a licensed scavenger, The
airport has another involvement with solid waste disposal, however. A
sanitary landfill is likely, under certain conditions, to attract birds,
If the airport operates a sanitary landfill on its property, or one is
operated adjacent to the airport, there can be a hazard from bird strikes.
This hazard can be eliminated through appropriate placement of the land-
£i11 with respect to both aircraft flight paths and habitats of birds.

Much work is currently being done in the field of solid waste
management., The Office of Solid Waste Management Programs of the U.S.
Environmental Protection Agency publishes a bibliography of solid waste
information materials, which cites recent journal articles and project
rfepm'ts.81 This information will be helpful to the EIS reviewer in
remaining abreast of state-of-the-art techniques in solid waste manige-
ment.
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4.5 LAND USE IMPACT

4.5.1 Federal, State, and Local Standards

The Airport and Airway Development Act of 1970 requires that
action be taken to restrict land use near an airport to compatible’
activities.?? The guidelines set forth by the Council on Envirommental
Quality for envirommental impact statements also requires that the
project be consistent with plans and goals adopted by the community
affected by the airport proj e1::1:.83

Although federal regulations specifically spell out the fact
that land use planning must be considered throughout an airport project,
the fact remains that land use planning, to date, is scattered, dis-
organized, and in many cases, powerless. On the federal level, no
formal land use planning exists although bills have heen brought before
Congress in recent years to begin federal land use planning. State land
use plans, for the most part, remain in the same tentative condition as
their federal counterparts. Although most cities and local governments
have land use plans, their effectiveness is questionable,

Therefore, rather than the EIS reviewer searching for standards,
certain action should be taken. If the area in which the airport project
is located has any land use plans, attempts should be made to incorporate
the airport and adjacent land uses into the plans in a compatible manner.
Basically, this consists of satisfying the goals of the commnities
surrounding the airport projects. If there are no land use plans, the
area surrounding the airpert project should be developed in such a
manner as to have uses compatible with the airport. This may be satisfied
by incorporating strategies discussed in this chapter for changing cur-
rent land use or developing vacant land to be compatible with the air-
port project, The EIS reviewer should also be aware of the Environ-
mental Protection Agency policy statement when considering the land use
impacts of an airport project. 84



81

4,5.2 EPA Review Policies and Procedural Guidelines.
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4,5.3 Effect of Airport Project on Adjacent Land Use

The problems of compatibility between the airport and its
surrounding land uses are a result of the absolute size of the airport,
the mumber and variety of political districts adjacent to and affected
by the airport, and the noise generated by the aircraft. Expansion of
the airport system is extremely difficult today due to the central loca-
tion of the older airports and the lack of available, acceptable land
for new airport locations, yet the demand exists for additional airport
capacity. A study of 21 of the largest metropolitan areas in the United
States statistically shows the positive relationship between urban growth
and the provision of air transportation services.ss With the urban popu-
lation still on the rise, this demand is expected to continue into the future.

An airport project normally generates far-reaching economic
effects on the surrounding commmities, 86 The direct effects include
the jobs and associated payroll created by the airport on the site and
also at airport-associated offices at other locations. The indirect
economic effects include:

1) Purchase of local services and goods by
air transport and related services;

2) Passenger activities including taxis,
travel arrangements, and business gene-
rated by conventions;

3) Multiplier effects, including business
generated by the spending of wages
resulting from the above activities.

Finally, other external economic effects that are difficult to quantify
include:

1) Market access;
2) Network benefits;
3) Regional growth benefits.



i1

R T R

'
ped

ii

L1 L

H
-

:

R
-

83

The induced development generated by an airport affects nearly
every type of land use known. This includes private commercial enter-
prises, industrial uses, and urban develomment, including residential
commercial, recreational, and institutional uses. This development in
turn puts a demand on the water supply, generates solid wastes and air
and noise pollution, and creates traffic along with congestion. The
demand on natural resources and the generation of pollutants are
secondary effects of the airport development.

One of the primary factors considered when determining whether
a particular type of land use i1s compatible or incompatible adjacent to
an airport is the noise exposure. In the report ""Airports and Their
Environment.' a table lists land uses that may be anticipated at an
airport.87 The list also includes an appropriate noise exposure value
(in NEF) relative to each type of land use, Another report prepared
for the Federal Aviation Administration considers compatible land uses
at and adjacent to .':lirpcn'ts.88 Rather than basing the compatibility on
noise levels alone, this report includes safety in temms of hazards
involved in the operation of aircraft near the airport.

Basically, the report for FAA concludes that with the excep-
tion of open air assemblies, residential, and certain types of insti-
tutional land uses, most land uses are compatible with the noise levels
generated and the safety considerations required by an airport. The
report ctates that housing may be made acceptable in most noise-
affected areas through sowndproofing. In residential areas, even
soundproofing would not lessen the effects of noise on outdoor activi-
ties. Considering the safety aspects, highway locations should not
be immediately adjacent to airports due to the distractions created
by the aircraft. Also, electric plants, power lines, gas and oil
facilities, smoke-producing trash dumps and industries, and certain
natural and agricultural uses that may attract birds should be avoided
due to the hazards to aircraft operations.
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In the report, ratings arc given to a variety of land uses
according to their location relative to the airpc;rt:.39 Detailed land
uses within each of the following categories are evaluated:

1) Natural;

2) Agricultural;

3} Highway and Railroad;
4) Recreational; ;
5} Municipal Utilities;
6) Commercial;

7) Industrial; ;
8) Residential. |

Each of the land uses within each category listed above is rated
according to its compatibility at the following locations at the
airport:

1) 1In airport building areas;
2) On other airport property; . i

3) Under approach and climbout extensions
(out to three miles);

4) All other land adjacent to airport
between runway extensions,

The EIS reviewer should find this rating system extremely valuable for
evaluating the compatibility of the proposed land uses adjacent to air-
port projects.

4.5.4 BState-of-the-Art Prediction Models

As stated in the previous section, an airport project has tremen-
dous, far-reaching effects on the adjacent land uses. The relationships !
between the airport and adjacent area are extremely complex, making it
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difficult to predict the final development pattern adjacent to the air-
port years after the project has been completed. Although a large
number of land use models exist, few have the capacity for applica-
tion to an airport project.

E. L. Cripps and D. A, S, loot applied the Lowry Model to
the Third London Airport in 1970.90 In the study, the application
of the Lowry Model is described in a comparative study of the
urbanization effects on the outer metropolitan subregion of locating
the Third London Airport at two proposed sites. The article focused
on the description of the impact on spacial structures in the sub-
region, in temms of activity change and inter-urban journeys. The
model was used in a single application (non-iterative) for the pre-
diction of growth in the subregion without the airport, and then with
the inclusion of the airport at two alternate locations, Growth with-
out the airpert was measured by basic and ‘service employment changes,
population changes, and inter-urban flow changes in the prediction
year (1996). The same changes were noted for the two alternative
locations of the airport through the application of the Lowry Model,

Another land use model was developed by CONSAD Research Corpo-
ration for the FAA to assist in planning the land use adjacent to air-
ports or proposed airport sites.91 The objective of the model is to
enhance the identification of alternative, feasible, and compatible
land use configurations in areas around airports. The model considers
the following dimensions:

1) Physical characteristics of area;

2) Demdgraphic characteristics of population
in area;

3) Envirommental characteristics (primarily
noise};

4) Existing enplanement pattern and level of
support services (transportation, utilities,
etc.) in vicinity of airport.
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The model's development and operation is keyed to the geo-
graphic distribution of NEF levels. Land use activities identified
for each parcel are evaluated by the direct benefit and costs of two
alternatives. The first is in insulation of the activity against
noise generated by the airport operation. The second is the reloca-
tion of the incompatible land use., The model then identifies suit-
able sites for activities that require relocation. From this, the
model estimates the socioeconomic impact as a sum of alternatives
adopted.,

The area in the vicinity of the airport is then screened
to find land use/aircraft generated noise incompatibilities. The ;
area is examined to determine compatible land uses as follows:

1} Land use activities must bhe compatible
with other activities in the area;

2) Land use activities must be compatible
with transportation and utility-support
structure existing in the area;

3) Land use activities must be compatible
with existing and predicted noise levels
in area,

With this completed, the model enumerates incompatibilities by acres
of land. These are then analyzed by alternative remedial action pro-
grams to determine the total costs of incompatible uses.

The model yields the level of incompatibilities, the costs of
remedial actions to resolve the incompatibilities, and the identification
of feasible activities in the area, The model is set up to operate on an
area 24 miles on a side. The exact input and outputs may be found in the

text. 92

The model has been assessed according to its implementation
feasibility at 14 airports.gl The large, commercial airports have mixed
opinions of the model. For the most part, these airports do not possess
the necessary data requirements. Also, they ilack personnel and com-
puter capabilities, thereby requiring outside assistance. The medium-
sized airports, on the other hand, appear to provide the best opportunity for
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the application of the model. Both the airport operation officials and
the regional planning officials perceive a need for this type of plan-
ning instrument. Finally, the prospect for application of the model to
small, general aviation airports appears small and they normally have
minimal noise problems,

4.5,5 Abatement Strategies

To minimize the land use impacts generated by an airport project,
a number of strategies may be incorporated to create compatible land uses
adjacent to the airport. One method that has found application in many
instances is land use planning in the airport environ. Basically, the

process includes the following steps:

1}

2)

3)

4)

5)

6)

7)

8)
9)

Within the land use planning process, a number of techniques
The first technique is property acquisi-
tion. This consists of fee title, eminent domain, and easements, Fee

exist for controlling land use.

Delineate noise and hazard zones [(and any
other zones that are used in defining the
compatibility of land uses);

Catalogue existing land uses and socio-
economic characteristics;

Project future land uses and sociocconomic
characteristics;

Determine economic impact and induced develop-
ment;

Identify noise- and hazard- (and any other
categories defined in 1) compatible develop-
ment;

Identify incompatible land uses;
Develop alternative land use plans;
Identify tentative land control techniques;

Evaluate plans and strategies,
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title is the outright purchase of land in noise- and hazard-sensitive
areas, A home on this land may be sold back at a later date with some
type of an '"aviation" easement. The main prohlem with fee title is not
only the expense in purchasing but also the loss of luture taxes due to
the removal of the land from the tax.rells. If an airport is to be
expanded in the future, fee title may be used to buy adjacent, noise-
sensitive land that can be leased in the interim .

Eninent domain, or condemnation, is the right of a sovereign
government to take private land without the owner's permission for public
use, along with the provision of "just compensation” to the owner, This
is useful for the conversion of incompatible uses to compatible land
uses, It has been used in the past to acquire airport property and
adjacent property for the purpose of putting height and chstruction
easements on the property. Avigation easements grant the right to the
airport operator to fly over designated land, including the effects
generated by the aircraft operation (noise, air pollution, etc.). This
strategy is useful in providing additional land at the end of runway
extensions.,

Another technique for controlling land use is property regula-
tions. Within this group, the police power gives local jurisdictions
the authority to issue zoning regulations. Building and housing codes
offer a solution for the structural compatibilities for new and exist-
ing housing (including soundproofing). Tax reductions may be used to
attract noise compatible land uses to the areas adjacent to airports. They
can also be used to conpensate the current owners of noncompatible land
uses.

The final technique available is property conversion., This may
be in thé form of govermment-funded conversion, such as urban renewal,
or it my be privately funded. This particular technique was tested in
a Department of Transportation study.93 The study included Los Angeles
International Airport, Miami Internation Airpert, Long Island MacArthur
Airport, and Dallas-Fort Worth Regional Airport. The redevelopment of
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incompatible land use was found to he an effective solution to airport
noise, but also expensive and potentially disruptive. It appears to be
unacceptable to large areas, but it may be useful in small, heavily
impacted areas where other abatement precedures are ineffective, In
most cases, this technique required large subsidies to be effective,

The study also tested the effectiveness of pre-emption of
vacant land and the use of zoning and land use codes. Pre-emption was
found to be useful in preventing future incompatible land use problems,
The use of pre-emption for buffer areas worked well for new airports
and smaller airports in less densely populated areas. It can be
achieved by purchase and resale with restrictive covenants. Zoning
and land use codes were found to be largely ineffective. Stronger
zoning and building codes that are strictly cnforced over the entire
airport impacted area are needed to have lasting effects for conver-
sion and pre-emption prograins. Present zcning fails to be effective
for the following reasons:4

1) Not retroactive;
2) Municipalities often ineffective;

3) Mixed jurisdicticns, resulting in confused
authority;

4} Poor zoning.

Overall, the abatement strategies give the developers of the
airport project techniques to minimize land use impacts through the
development of compatible land uses. The EIS reviewers will find the
avaluation of these techniques useful in determining the effectiveness
of a particular abatement strategy for & given airport project,
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4.6 HAZARDOUS MATERIALS IMPACT

4.6.1 Federal, State, and Local Standards

Part 103 of the Federal Aviation Regulations identifies allowable
hazardous materials for both passenger-carrying and cargo-only aircraft.95
These materials are described in great detail relative to packaging, mark-
ing, and labeling requirements in Title 49 of the Department of Transpor-
tation's Code of Federal Regulsn:icms.96

‘The Environmental Protection Agency has published standards for
national emissions of hazardous air pollutants, Up to this point in
time, these standards have only addressed beryllium, mercury, and asbes-
tos.

The Federal Insecticide, Fungicide, and Rodenticide Act, as
amended (86 Stat. 995), which makes it unlawful for any person to use
a pesticide that is not registered with the Administrator of the Enviren-
mental Protection Agency or to use a registered pesticide in a manner in-
consistent with its labeling, applies to all federal and state agencies.
Thus, the use of pesticides in any proposed federal program must
be in accord with all applicable provisions of the Act.

The above statement should be included in the FPA response to
those impact statements that are of a general nature and that state only
appropriate insecticides, herbicides, etc., will be used. It should not
be necessary in those statement in which specific pesticide fornmlations,
identified by EPA registration numbers or descriptive chemical names are
used.

4,6.2 EPA Review Policies and Procedural Guidelines
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4.6,3 Identification of Sources and Groups of People Exposed

The total mumber of hazardous materials as defined by the
Department of Transportation is on the order of 1200, A complete list
of hazardous materials may be found in Title 49 of the Code of Federal
Regul::n:icms.96 Part 103 of the Transportation of Dangerous Articles
and Magnetized Materials of the Federal Aviation Regulations specifies
which types of hazardous materials are allowed to be carried on passenger-
carrying and cargo-only :cli'rc:.:lr':s,ft.95 Part 103 also specifies the packaging,
marking, and labeling requirements, plus the maximm allowable quantities,
for each type of hazardous material,

As specified by the Hazardous Materials Control Act of 15970,
the Secretary of Transportation shall prepare and submit to the president
for transmittal to the Congress on or before May 1 of each year a compre-
hensive report on the transportation of hazardous materials during the
preceding calendar year. The report contains information on technology,
research, and other efforts, accidents and casualty reports, regulation
development, summary of reasons for waivers, evaluation of degree of
compliance, and a summary of outstanding problems. The outstanding
problem in 1973 for the transport of hazardous materials by air was the
low level of knowledge of federal regulations on the part of both shippers
and c:arr:‘us:rs.98 To improve this situation, FAA required aircraft operators
to train their personnel in the air carriage of hazardous materials by
December 6, 1973. Also, FAA, in conjunction with the Office of Hazardous
Materials, has conducted 13 seminars throughout the country to educate
the shippers.

In 1974, an investigation was conducted to evaluate the FAA
hazardous materials program.gg Two major conclusions were drawn from
the report:

1) At least 90% of the hazardous materials
shipments examined by the evaluation team
and found to be in noncompliance with FAR
103 were also in noncompliance with ship-
ping regulations applicable to other modes
of transportation (truck, rail, etc.), which
brought these shipments to the air carrier
or freight forwarder dock,
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2) The majority of problems in hazardous
materials stem from noncompliance by
shippers in packaging, marking, labeling,
and documenting hazardous materials ship-
ments. Regulations governing these sub-

A jects are adequate.

It appears from this study that the problems relate to the enforcement
of hazardous materials regulations,

One hazardous material that has received special attention is
radicactive material. A report entitled '"Radiation Dose to Population
(Crew and Passengers) Resulting from the Transportation of Radioactive
Material by Passenger Aircraft in the United States" was published by
the Atomic Energy Commission in 197‘4.100 Radioactive expasures to
passengers and crew members in aircraft carrying packages of radio-
active material are controlled by regulations that limit the radiation
dose outside each package and the number and positioning of such packages
as loaded on a given type of aircraft. Of the three groups of people
exposed to radioactive materials on aircraft, pilots, stewardesses, and
passengers, the stewardesses receive the highest exposure and the pilots
the smallest. For all groups, the exposure of radiation from a radio-
active package was much smaller than both the cosmic radiation received
during a flight and the natural background radiation received on earth,
As a result of this study, the Atomic Inergy Commission has submitted
recommendations to the FAA for revising the regulations governing the
transportation of radicactive materials in passenger aircraft. 10l The
new recomnendations would cut the average radiation exposure to all
groups by 25%,

For completeness, the list of hazardous materials must also
include disinfectants used on aircraft and pesticides used on the air-
port grounds. A mumber of studies have been completed on a method of
disinfection for aircraft using DDVP as the insecticidal atgem:.wz':w3
The results indicate that the maximum exposure a crew member could
receive will not result in any physiolegical function changes. However,
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a doubling of both the intensity and frequency of exposure will result
in a decrease of the plasma cholinesterase level, On the other hand,
this was the only physiological change reported.

Pesticides used on the airport property can be harmful to the
people using the facility, those 1living adjacent to it, and also those
maintaining it.10% 1t was found that nenchemical pesticide sprays are
less harmful than chemical ones. Also, nonchemical sprays will only
kill the pest insect and therefore allow its natural enemies to help
check its resurgence. With chemical sprays, both the pests and their
enemies are killed. Since it is believed that the pest insects in many
cases inmigrate faster than their natural enemies, they can reinfest an
area after it has been sprayed and multiply unchecked. Therefore, the
costs of using chemical sprays are more than with nonchemical sprays
since applications must be provided more often.

Overall, the EIS reviewer should be aware of the types of dis-
infectants and pesticides that are plamned for use at a particular air-
port. Although the transport of hazardous materials is controlled
completely by regulations, the reviewer should know what improvements
allow additional movements of hazardous materials, and that the regula-
tions must be upheld when meeting the new demand.
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4,7 FECOLOGICAL IMPACT

4,7.1 Federal, State, and Local Standards

All of the previously discussed impacts (Sections 4.1 through
4,6) either directly or indirectly affect the local ecology. Those
impacts were described with respect to human ecology. In this section,
effects on plant and animal life cycles will be discussed. All federal,
state, and local laws covered previously also apply here. For example,
the Federal Water Pollution Control Act Amendmentsm bear directly on
plant and animal ecology in virtually the same way as on human ecology.
Plant and animal systems depend on water quality, which is protected
by the Act.

In addition, certain laws exclusively protect plant and animal
habitats or the animals themselves. The Federal Endangered Species Act
protects species that are threatened or endangered because of any of the
following factors:

106

1) The present or threatened destruction, modification,
or curtailment of its habitat or range;

2) Overutilizatien for commercial, sporting, scientific,
or educational purposes;

3) Disease or predation;
4) The inadequacy of existing regulatory mechanisms; or

5} Other natural or manmade factors affecting its con-
tinued existence,

The Department of the Interior Bureau of Sport Fisheries and
Wildlife maintains a list of threatened and endangered species and
publishes additions or deletions in the Federal Register. The list
includes mammals, birds, reptiles, fish, and plants. The EIS must
present a list of any threatened or endangered species whose habitat
or range includes the airport. The probable impact of the airport
project on these species should also be presented in the EIS.
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4,7.2 [EPA Review Policies and Procedural Guidelines

The Envirommental Protection Agency has a stated policy to protect
the nation's '.«rta-tlands.107 Wetlands, including swamps, marshes, bogs, and other
low-1lying arcas, which are covered by non-flood waters during some part of
the year, support unique ecosystems of major importance, They serve not
only as a habitat for a large variety of aquatic species and fur-bearing
species, but also as a source of harvestable timber and as unique recrea-
tional areas. As part of the hydrologic system, wetlands moderate extremes
in water flow, aid in the natural purification of water, and maintain and

recharge groundwater,
In light of the importance of wetlands, the EPA has stated its
policy

"to pive particular cognizance and consideration
to any proposal that has the potential to damage
wetlands, to recognize the irreplaceable value
and man's dependence on them, to maintain an
envirenment acceptable to society, and to pre-
serve and protect them from damaging misuses.

"It shall be the Agency's (LiPA) policy to mini-
mize alterations in the quantity or quality of
the natural flow of water that nourishes wet-
lands and to protect wetlands from adverse
dredging or filling practices, solid waste
management practices, siltation, or the addition
of pesticides, salts, or toxic materials arising
from nonpoint source wastes and through con-
struction activities, and to prevent vielation
of applicable water quality standards from such
environmental insults,'10

4.7.3 Typical Ecological Impacts Generated by Airport Projects

M1 of the impact areas discussed previously directly or
indirectly affect the ecology. Prior discussion has centered around
the human ecology, e.g., noise guidelines for human activities, air
quality standards for human health and welfare, maintenance of water
quality and quantity for human consumption. This section deals with
impacts of those changes on plant and animal ecological systems. Air
concentrations and nocise emissions are assumed to have similar or less
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severe effects on plants and animals than on people in most cases,
thus standards set for people should suffice for plants and animals,
Exceptions to this include breeding grounds, where noise may have a

great impact,

The primary impact of airport projects on the plant and animal
ecosystems is the destruction of habitat. Very few instances of loss of
habitat due to noise or air pollution have been cbserved, although altera-
tion of the hydrologic system or of water quality may destroy habitats,
Animals are not mormally killed outright by any airport-related activity,
except in the case of bird strikes. Plant life in an area may be oblite-
rated if it creates a safety hazard, such as trees in a clear zone.

Aside from the special cases discussed below, the impacts of
construction presented in Section 4,3: Water and Wastewater Impact
completely cover the full range of problems and abatement strategies
related to plant and animal ecosystems during the construction phase,
Once the airport is built and operating, it naturally preempts the
habitat of wildlife where the runway and bhuildings are located.

Beyond the buildings but within the airport property, minimal inter-
ference with wildlife habitat can be expected, with a few exceptions.
First, animals are actively discouraged for their own survival from
approaching or crossing nmways. Also, tall trees are removed if they
constitute a safety hazard, Finally, if the quality of mumoff water is
not high, species dependent on the pre-airport water quality will be
forced to leave the area or die,

If an airport is to be constructed on or extended into a body
of water, such as a lake, estuary or wetland, special cautions must be
made. The dredging and filling alone required to build the airport
may have serious enough environmental consequences that the site should
be abandoned. Such construction has long-term irreversible effects on
the aquatic species and also affects land animals dependent on the body
of water or the aquatic species for their survival. An excellent dis-
cussion of the potential effects of an airport on bodies of water and
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the ecosystems dependent on them can be found in Airports and their Environ-
ment. 208 ‘he Big Cypress Swamp Jetport linvironmental Reportlog presents a simi-
lar discussion for the specific case of the South Florida ecosystem.

The other major potential impact of an airport project on the
ecology is the impact on bird life. Migrating and resident bird popula-
tions can interfere with airport operations, and vice versa. Airport
location and the major flight paths should be set with knowledge of bird
habitats, especially feeding grounds. Efforts should be made not to have
flight paths of aircraft crossing major bird filyways between nesting and
feeding grounds, or along migratory routes, The placement of sanitary
landfill on or near airport property is significant as landfills are
potential feeding grounds if no other satisfactory area is available to
the birds (Further discussion in Section 4.4). An airport located near
a wildlife refuge or bird sanctuary may have serious impacts con the
animal pepulation (e.g., condor sanctuary) cr on the human population
wishing to see these natural enviromments.

The principal strategy for minimizing ecological impacts is to
inventory plant and animal species in the airport environs, along with
any special interdependencies among species, and geographic features
necessary to sustain these species. Assuming that water quality
standards are met and the local hydrology is not severely altered,
methods to minimize the impacts on the plant and animal ecosystems
inelude consideration of the habits of species involved during the
location of airport buildings, runways, access roads, and major flight

paths.
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5.0 ASSESSMENT OF OVERALL IMPACT OF AIRPORT PROJECT

5.1 EPA REVIEW POLICIGS AND PROCEDURAL GUIDELINES

The statement of EPA policy regarding the assessment of the over-
all impact of a project, as well as the adequacy of the infermation pre-
sented in the envirommental impact statement, is contained in EPA Manual

1640.1.110

The impacts of the project proposed by the sponsoring federal
agency must be evaluated against standards set by federal, state, and
local govermments, in light of the alternatives to the proposed project.
Even a clear violation of standards must be weighed against the alterna-
tives before a rating can be made. Factors to be considered in rating
the project for its environmental impact include the inpact in each of
the seven areas discussed in Section 4.0, and the impact of the project
in conjunction with related actions by the same agency (e.g., effect of
airport construction on adjacent higlways) and with related actions by
other agencies (e.g., effect of airport construction on Corps of Engineers
flood control programs). In the dimension of envircnmental impact, the
proj ect can be rated LO (lack of objection), ER (envircmmental reservations),
or FU (eﬁvironmentally unsatisfactory).

The second dimension of the review involves the adequacy of the
information presented in the envirommental impact statement. The complete-
ness of the analysis presented is judged here. In addition, the reviewer
must assess whether all potentially significant impacts have been investi-
gated and presented for review in the statement. If a project is one of
a series, for example, the interactive and cumulative effects of the series
of prejects on the environment must be discussed, preferrably in one state-
ment treating all the projects. The possible ratings in the dimension of
adequacy of information are 1 (Adequate), 2 (Insufficient Information),
and 3 (Inadequate).

Given that there is sufficient information presented in the
envirommental impact statement for an airport project, the impact of the
project can be rated. General criteria for the impact dimension ratings
are presented here, specific to airport projects.
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An airport project EIS will receive a LO rating if the EPA has
no objections to the proposed action as described in the draft EIS or
suggests only minor changes in the proposed action. Rather than deliniate
the requirement for the lack of objection (1O} rating, the reguirements
for the two unsatisfactory ratings (ER and EU) are presented, following
the format of EPA Manual 1640.1,210 The method for determining whether the
LO rating should be given is to ascertain that the project EIS deserves

neither an ER nor an FU rating.

An airport project EIS will receive an ER rating if:

(1) Ambient neise levels or ambient air quality is

2

(3)

()

significantly degraded by the increase in air-
craft operations allowed by the project, yet
no standards are violated;

The increased amount of impervious surface will
cause serious flooding problems downstream, and

» no mitigating actions (e.g., storm water reten-

tion ponds with skimming devices) are taken;

Rare natural resources are directly or indirectly
destroyed by the project, during operation or
construction, where the natural resources are not
protected by federal or state regulations;

The project described in the statement is part of
a series of proposed projects (e.g., the Airport
Master Plan), and the cumulative effect of the
series will have detrimental effects while the
project itself will not. The separability of
projects not included in the impact statement,
but included in the Airport Master Plan, should
be noted, The building of a runway, for example,
can be completely independent from the building
of any other runways, where it camnot be sepa-
rated from necessary improvements in the storm
water drainage system or navigational aids. In
cases where no statement has been submitted for
the Master Plan, but statements for projects
mandated by this plan are submitted for review,
the reviewer must carefully note the inter-
dependence of projects, using forecast demand
patterns and the staging of new runway and
terminal facilities as input to the decision
regarding cumulative effects of the projects;
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(5) 'The long-term effects of the proposed project
are serious and have not been taken into account.
For cxample, the first phases of an Airport
Master Plan might be environmentally acceptable,
vwhile the second- and third-phase expansion would
tax the hydrologic system or exceed noise guide-
lines even with improved (quieter) aircraft.

An airport project EIS will receive an HJ rating if:

(1} Violation of standards occurs and there is an
acceptable alternative open to the agency.
The existence of acceptable alternatives is
crucial in this decision; judgment must be
balanced by the impacts of the alternative
projects;

{2) violation of standards is likely to occur during
later stages of cperation or in related develop-
ment which hinges on the proposed project. For
example, & runway might be added to relieve
existing congestion., If the additional aircraft
operations, beyond present day levels, allowed
by this runway would contribute to violation of
air pollution standards in the long term, then
the project should be considered for an imsatis-
factory rating;

{3) 'The federal agency viclates its own substantive
environmental requirements that relate to the
duties and responsibilities of EPA, such as the
Airport and Airway Development Act;lil

(4) There is a violation of an EPA policy declaration,

The above criteria for the ER and FU ratings are intended to
be used as guidelines rather than strict rules, The decision regard-
ing the impact of each airport project must incorporate all the miti-
gating factors for that particular project. The sensitivity of the
airport's environment to the changes imposed by the airport, as well
as the effectiveness of mitigating measures, must be taken into account.
Trade-offs between lower noise levels at the expense of greater air
pollutant concentrations, or between the loss of agricultural land and
the gain of airport capacity mist be made for each project relative to
each ared.
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The reviewer must also determine and rate the adequacy of the
information presented in the environmental impact statement. Following
the format of EPA Manual 1640.1, detailed requirements will be presented
only for Category 3 (Inadequate). The other two categories are briefly
described. An airport project EIS will receive a Category 'l or Z rating
if it clearly does not deserve a Category 3, as described in detail below.
The further split between Category 1 and Category 2 must be made based on
the brief descriptions of the categories.

An airpert project EIS will receive a Category 1 rating if it
sets forth the environmental impacts of the proposed action, as well as
alternatives reasonably available to the project or action.

An airport project EIS will receive a Category 2 rating if

_the FPA believes that the draft EIS does not contain sufficient informa-

tion to assess fully the environmental impact of the proposed action.
Based on the information submitted, however, the IPA is able to make a
preliminary determination of the impact on the enviromment (i.e., rate
the EIS in the impact dimension: LO, IR, or IU). EDPA then requests
that the originator of the impact statement provide the information
that was not included in the draft EIS.

An airport project EIS will receive a Category 3 rating if:

(1) The impact statement contains insufficient
information to permit even a partial review
of project features, including failure to
provide information permitting evaluation
of primary effects or significant secondary
effects, which are covered by the agency's
standards, regulations, or policies,
Significant secondary effects include land
use changes resulting from an airport
project. FExamples of insufficient informa-
tion include the use of modeling techniques
inappropriate to the scope of the proposed
project, such that the reviewer cannot
determine the significance of the impacts;

(2) The statement fails to adequately consider
important project features that EPA believes
have a significant impact on the environment.
For instance, if an airport extending its
Tunway to accommodate jets for the first
time does not include information regarding
the frequency and type of jet aircraft and
the expected noise impact and air quality
impact, the reviewer might consider a
Category 3 rating for the EIS.
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In general, no rating of the project's impact is done when a
Category 3 rating is given. However, if the reviewer has a basis for
review of the impacts, such as independent documents or on-site surveys,
a rating may be established at the discretion of the principal reviewer
after consultation with the Office of Federal Activities within [PA,

5.2 ALTERNATIVES TO AIRPORT PROJECTS

5.2.1 Levels of Consideration of Alternatives

Alternative projects that are intended to serve the same goal
as the proposed airport project can originate from any of several levels
of planning and may be beyond the scope of the agency proposing the
project. In fact, the agency is required to consider alternative projects
achieving the same ends but beyond the agency's authority to :imr.mlement.112
The scope of alternatives reasonably considered ranges from national
policy to specific rearrangemsnts of the physical configuration proposed
in the project, and includes the option of doing nothing.

At the highest level of planning, the trade-offs between trans-
portation and commmication expenditures are made. Within transporta-
tion, decisions regarding which mode (e.g., highway, transit, air travel)
will serve the demand for travel are made at this level.

The next level is the National Airport System Plan. Alternatives
considered here are mode-specific projects to meet national air travel
demand; that is, only solutions invelving airports and aircraft are pro-
posed at this level,

In the state or regional Airport System Plan, alternative ways
to meet the region's air travel needs, as part of a national system, are
proposed. The need for airports is determined, although final locations
are not chosen at this level. Dimensions of alternatives include the
amount of emphasis to be given to general aviation in the region or
state, the timing of additions to regional capacity, and the pattern of
airport size (few large airports, many small ones, or one large, several
medium-sized, and many small airports).
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The Airport Master Plan represents a description of potential
ultimate development for a particular airport. The staging of develop-
ment projects is suggested in this plan. The airport uses this plan as
a guide to needed projects, assuming the forecasted demand materializes.
The Master Plan will have determined the possible runway configurations,
as 1limited by meteorological and topographical considerations. Alterna-
tives considered at this level reflect technological options and the
expected air travel demand in the long term. The alternatives will con-
sist of various arrangements for project staging and the use of different
aircraft to meet demand, Alternative airport sites are also considered
at this level of planning.

At the Project Develeopment Plan, a myriad of physical configu-
ration alternatives and operational alternatives are available. It is
at this level that most envirommental impact statements for airport
projects are written. Since no impact statement has as yet been written
for the National Airport System Plan or even for most Airport Master
Plans, alternatives most logically considered at those levels are not
presented for consideration. Thus, system level alternatives are con-
sidered in development project EIS, since these alternatives are rele-
vant and have not been discussed at higher levels,

Should envirommental impact statements be written for national,
state, and airport plans, then the scope of alternatives considered for
a development project will narrow considerably.

5.2.2 Evaluation of Alternatives

In nearly all instances, airport projects described in environ-
mental impact statements are intended to increase the amount of air
traffic in given areas by increasing, or introducing for the first time,
airport capacity. The only exceptions to this are projects that propose
the installation of the latest type of navigational aids to increase the
probability of safe landings and takeoffs in any weather. Such projects
are likely to redistribute but not increase air traffic. Since an in-
crease of air traffic is the usual outcome, however, the alternatives
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must, in general, propose other ways to handle an increase in air traffic
either at the national, regional, or intrastate level, Additionally, the
alternative course of action of making no change in the existing airport
configuration — "do nothing'' — must be considered. If the environmental
consequences of . the proposed action are severe and the de-nothing alterna-
tive promises no better conditions, the alternative of discouraging air
traffic might .be considered. Of course, economic considerations must be
balanced against such an alternative.

A sumary of the types of alternative actions appropriate to
projects proposed at each of the five levels of planning and decision-
making is contained in Table 8. The text below contains a more complete
discussien of alternatives that are appropriate to specific projects
originating at each level of planning. Note, however, that alternative
project types, which are listed in Table 8 as being appropriate to
national or regional decision-making, are legitimately considered in the
airport development project EIS if these alternatives have not been
considered elsewhere. For example, if a second large regional airport
is proposed for an area, high speed intercity rail transport must be
considered as an alternative if the expected demand for the airport is
principally short haul and not internatienal or cross-county. This is
a reasonable alternative to consider in the Airport Master Plan EIS, if
the environmental impacts of the rail option have not been specifically
discussed in the National Transportation Needs Plan or in any regional
transportation plan,113

At the highest level of national planning, two options can be
considered to satisfy demands for bringing pecple together: transportation
and comunication systems, Improved telephone service or mail delivery
are, to a certain degree, substitutable for the transportation of people.
A national policy decision to emphasize communication systems over trans-
portation systems would result in significantly different environmental

costs.
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TABLE 8. Alterpatives to All Levels of Airport Planning

Level of Consideration

Alternative Projects

National Policy

Commmication systems

Other modes of transportation
(rail, highway, pipeline)

2.

National Airport
System Plan

Expand capacity in a different
region

Improve aircraft to lessen
impacts

State or Regional
Adrport System Plan

Develop alternative airport
locations to meet forecast
demand

Scatter capacity at several
smaller regional airports

Shift emphasis from general
aviation to scheduled air-
lines

Postpone addition of regional
capacity to a later date

Airport Master Plan

Reschedule proposed projects

Consider adding capacity for
different kinds of aircraft
(e.g., STOL craft)

5,

Airport Project
Development Plan

Operational changes to in-
crease capacity

Economic incentives to shift
time distribution of demand

Different runway configura-
tion

Eliminate cargo handling

At all levels

Do nothing
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Alternative modes of transportation may be used to satisfy demand
in any particular transportation corridor (e.g., ChicapoNew York,
Miami-Los Angeles, Boston—Bangor, Maine). Aircraft serve intercity and
international corridors; thus the pertinent alternative forms of trans-
portation are rail, highway (auto, hus, and truck), and pipeline for _
goods transport. The competitiveness of each alternative varies, depending "
on the particular corridor and reason for travel. These kinds of alterna-
tives are best dealt with at the natiopal level, within the Department of
Transportation, since the large scale, long-term commitment to the develoﬁ-
ment of one mode necessary to make an efficient national system comes
generally at the expense of one or more other modes.

Alternatives considered from the National Airport System Plan .
level on down are all airport and aircraft specific. Once a need for ,
air travel for either persons or goods is established, various ways are '
open to the Federal Aviation Administration or the Civil Aeronautics
Board to meet or discourage that demand. The FAA, in writing the
National Airport System Plan, can choose, in some cases, to emphasize
one region over another for capacity improvements. Certain types of
airports can be supported at the exclusion of others. For example, 4
to eliminate scme of the congestion at large regional airports, FAA ;
could make funds available for small center-of-the-city V/STOL ports
(vertical/short takeoff and landing aircraft) to service high density,
short haul corridors. Alternatively, large regional airports designed
to handle over 20 million annual passengers (enplaned plus deplaned)
could he funded. These airports would be located far from the popula-
tion center of the metropolitan area to minimize impacts and would
depend on high speed ground transportation for access to the city center.
Each region would need only one such airport.

The FAA also specifies engine types to be used in aircraft. By
specifying the use of the cleanest, quietest engines available and pro-
moting research and development activities to extend the current limits
of aircraft body and engine technology, the impacts of air travel and
airports on the enviromient can be significantly altered. Although the
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impacts of engine noise and emission characteristics and aircraft operating
characteristics are felt locally, the impetus for change must come at the
national level,

The Civil Aeronautics Board (CAB) can alter aviation's impact
on the enviromment through the selection of routes authorized and the
number of commercial air carriers authorized along a given route. These
CAB decisions affect the number of aircraft flying into any particular
ajrport and, therefore, the extent of the envirommental impacts., The
other dimensicn of CAB's authority, fares and rates, also affects the
impact of aviation on the enviromment, since the mumber of passengers
carried and the amount of cargo hauled on aircraft depends on price to
an extent. If fares were set too low, for example, increased usage of
particular routes would be induced and the environmental impacts on the
areas surrounding airports are likely to increase. Indirect effects can
also occur because of air cargo rates: Recyclable materials shipped by
air could become too expensive to recycle and therefore be disposed of
instead of reused. CAB also has authority to allocate fuel among air-
lines, should the need arise. These actions. have immediate impacts
with respect to the distribution of local airport and aircraft environ-

mental impacts.

A state or regional Airport System Plan proposes alternatives
to meet the region's air travel needs, The needs are translated into
a regional pattern for airports, including the amount of emphasis placed
on general aviation and the typical airport size. The Airport System
Plan should be coordinated with local land use plans, reflecting local
growth priorities. A pattern of dispersed airport locations, each one
rather small, could be selected. In that case, general aviation and
V/STOL craft would be a significant component of regional air traffic,
At the other extreme, cne or two large regional airports, serving all
regional air traffic, could be proposed. Alternatively, a series of
airports could be located throughout the region, one fairly large and
the rest decreasing in size. Scheduled air carrier services would be
concentrated at the largest airports and general aviation at the smaller
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airports. The appropriateness of each alternative arrangement depends

on the characteristics of both regional demand for air travel and the

sensitivity of the area surrounding potential or existing airport loca-

tions. Once the need for airports in the region is established,

potential locations are identified in the regional plan. Final site

selection occurs at the Airport Master Plan,

The selection of the regional airport configuration reflects
economic, environmental and safety constraints. An environmental !
impact statement written at this level in the planning process would :
examine the distributional effects of the alternmative schemes for the
regional airport system on the human and natural subsystems. Note
that it is at this level that the decision concerning which airport in
the region is to expand at a particular time is most logically made. 3
Although the alternative 'to expand service at another airport" is ;
invariably considered at the Airport Development Project Plan level, :
the impacts of alternative regional expansion schemes are best _
analyzed at the Regional Airport System Plan level. . ;

Another variable that is controlled at the regional planning
level is the timing of expansion. Ixpansion can be put off in the
expectation that improved technology in the future will either lessen
the impacts or carry more passengers without further construction, or
both. Included in this aspect is the do-nothing alternative. Regional
planning could call for no change in the existing airport system, except
for operational changes such as improved instrument flight control
devices and alternative holding patterns. Airports causing severe
negative impacts on the surrounding areas might consider discouraging
air traffic, if the economic disbenefits of lower levels of air trans-
portation service do not outweigh the benefits to the airport's neighbors,

The Airport Master Plan deals with one particular airport. As
part of a master plan study, the best location for the airport will be
selected and the ultimate runway configuration will be prepared. The
initial development projects are outlined and scheduled. Long-term
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growth is planned also, with suggestions as to timing of large scale
construction and land acquisition. Dimensions of alternatives to be
considered at this level include site selection, timing of projects,
and the type of aircraft to build for. Each potential site must be
analyzed with respect to environmental impact in addition to an economic
analysis, The timing of the additions to the airport's capacity can
affect the impact of the airport on the environment., If additions are
made early, and the demand never materializes, the envirommental costs,
including disruption to the local hydrology, will never be balanced by
any economic benefit. Rurway extensions could be done before new rum-
ways are built to gradually increase capacity.

At this level of planning, the airport mst specify the types
of aircraft it will be prepared to receive and at what stages of air-
port development the aircraft are expected. For example, if carge
flights are desired in the tenth year of operation, air cargo facilities
will be scheduled for completion before that time. If the airport
expects to handle business jets or scheduled airlines at a certain time
in the future, projects must be staged to meet the extra needs (runway
length, navigational aids, noise buffer zones) imposed by these air-
craft, Helicoptors and other STOL craft (short takeoff and landing)
must be planned for separately, both on the land and in the air.
Deciding which kinds of aircraft to build for depends on forecasts of
regional growth and air traffic, and on the region's goals, For
example, if a region places a high priority on noise-free environments,
yet needs air travel to maintain the strength of the economic base,
there may be strong pressure to accommodate STOL craft and to require
operational controls on the landing and takeoff of conventional air-
craft. The kind of airport designed to fulfill this aviation demand is
very different from what would be needed for an area needing air freight
to serve its industries, plus some business jet travel. Thus, fore-
casts for air travel demand must be carefully studied to determine
reasonable alternative layouts for an airport; the different charac-
teristics of each potential airport user (air carrier, freight hauler,
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business jet, and general aviation) require unique airport design and
project staging,

The Airport Project Development Plan describes a specific
project to be undertaken in the short term (0-5 years). Most airport
project EIS are written at this level. Although only specific opera-
tiopal and design alternatives to the immediate project should be con-
sidered at this level, higher level alternatives are inevitably dis-
cussed at this level, both by the FAA (originator of the airport project
EIS) in the EIS and by the commumity. This is because money will be
spent soon to build additional capacity for larger and louder aircraft,
exposing more of the surrounding comminity to the negative effects of
air travel. With such a specific, close-to-home action proposed, those
opposing the project look for alternatives that might alleviate the
problems expected from the proposed project. These alternatives are
very likely to be beyond the authority of the agency proposing to
expand the local airport or build a new airport. However, these higher
level alternatives must be considered somewhere; if not treated at the
higher levels of planning, the issues get raised where the specific
actions occur. All the alternatives discussed for the previous four
levels of plamning (refer to Table 8) apply at this level. Once EIS
are written for higher level plans, the scope of alternatives considered
in a Development Project EIS will narrow considerably. Table 9 expands
the list of alternatives at the development project level,

Since most airport projects are aimed at increasing airport
capacity, the general nature of the alternatives is that they suggest
another way to increase capacity but at less envirommental cost. The
monetary cost must be reasonable: é.;z.., a one dBA reduction in the
average sound level is not normally worth ten times the cost of the
next best (one dBA louder) alternative.

If an airport is seeking to increase capacity by adding one
or more new runways or significantly extending existing runways (e.g.,
8000 ft to 12000 ft), the demand pattern must be examined. If the
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TABLE 8. Alternatives to Airport
Development Project I'lan

T e e, mes o

(e e e

e i Ay e m e L

Airport Development
Project Plan

Possible Alternatives®

1. New or extended rurways

1.

Improved use of existing runways
through

a, pricing schemes to discourage
use of peak hour capacity by
flights carrying few passengers

b. improvement of air traffic
control devices

¢, separation of noncompatible
aircraft [very large and very
small] during peak periods

Extend a different runway

Construct a shorter new runway or
change its orientation

Consolidate flight schedules

Acquire more land to lessen impacts
to adjacent areas by increased
flights

2. Terminal and other related
airport buildings

Different terminal design using
less land

More adaptable terminal design,
allowing easy expansion in the
future .
Eliminate function from airport
(e.g., cargo, general aviation,
scheduled airlines)

Make better use of existing build-
ings by reorganizing uses

3. Ground transportation and
related parking

Provide mass transit access instead
of private auto access

Improve within-airport travel so
that parking may be centralized or
few mass transit terminals will be
needed

4, Land acquisition

Acquire a less desirable piece of
land, with respect to agricultural
uses

*In all cases, the do-nothing alternative is to be considered.
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primary reason for expansion is to relieve peak peried congestion, which
is significantly worse than the rest of the day, then the peak period
users should be identified. If, for example, an increase in general
aviation operations at an airport serving both general aviation and air
carriers is expected to account for most of the congestion and, there-
fore, the need for the extension, then an analysis of the cost of delay
should be done. Such an analysis might show that peak hour capacity of
the airport is underpriced with respect to delay costs imposed on other
users. A study like this done at John F, Kennedy International Airport
in 1970 found that operational changes (an adjustment in peak hour
landing fees for peneral aviation plus consolidation of scheduled air-
line flights) would effectively increase airpert capacity more than a
new runway would, 114

{ther alternatives to construction or extension of a runway
include the selection of which runway to extend or where to place a
new runway. For example, a general aviation airport with two 3500 ft
runways, wishing to accommodate business jets, could either add a new
5000 ft runway or extend one of the two existing runways. The amount
of current general aviation flights that shift from piston engine to
jet aircraft, as well as additional jet flights anticipated at the
expanded airport, must be considered in deciding which of the two
alternatives is better. Another way to expand the airport by adding
runway capacity, yet lessen the environmental impact, is to acquire
more land, Then the airport can control the impact induced by
increased air traffic. This is particularly important where noise is
a problem. To a certain extent, air quality and ecological impacts
might also be lessened, depending on the condition in which the acquired
land is kept.

Finally, the do-nothing option must also be considered.
Ordinarily it is the base condition against which all other alterna-
tives are compared. In predicting future impacts of the existing air-
port with no further development, the assumed demand must be examined.
Generally, aviation demand is forecast without regard to limitations
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of supply. In some instances, the forecast demand could not poessibly
be served if the airport were not expanded. Impact assessment, which
assumes that the high level of demand will be met, may be misleading
in that the impacts of "do-nothing' will appear to be more severe than
they might be on account of capacity limitations, Demand would either
have to shift to another destination or never materialize because of

the lack of supply.

Other airpoert development projects and specific alternatives
are listed in Table 8. The most significant option for these projects
and others 1listed in Table 3, items 7-12, is the do-nothing option
when each project is dome singly. An exception to this is where the
addition of navigational aids, usually done on airport property,
requires dredging and filling in an adjacent body of water. Airports
located close to an ocean occasionally propose such projects.lls A case
like that requires special analysis; all mitigating effects of improved
air traffic control must be weighed against potential environmental
damage to the body of water.

In considering the appropriateness of an alternative, the
reviewer must judge it on two counts: whether it is feasible and whether
it is prudent. A feasible alternative is one that can be done within
the limits of current technology. A prudent alternative .is one that
meets the criteria of safety and economic efficiency constrained by
social -and envirommental cost.llﬁ'fhus, all the alternatives presented
here are not applicable in all cases. Local circumstances will make
some generally available aslternatives infeasible; extreme economic or
envirommental costs will make others imprudent. An excellent example
of this local variability is the difference in impacts of a runway
axtension into Jamaica Bay, New York, and one built on land near
Detroit, Michigan, The range of feasible and prudent alternatives to
runway expansion is extremely different in each case, due in some part
to the characteristics of the air traffic at each airport and in part
to the area expuéed to the runway (estuary vs level land),
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The structure used to present alternatives in this handbook is
built on the existing airport planning hierarchy. Since environmental
impact statements are not currently written at all levels within the
hierarchy, alternatives most easily considered at the higher levels
must be discussed and assessed at the lower levels. The typical list
of alternatives to a runway extension project would include 1} expand
service at another airport; 2) build high speed intercity rail links;
3) extend another runway; and 4) do nothing. These alternatives cut
across all the levels of planning and some are beyond the agency's
range of authority. Bringing up the latter in a develcopment project
EIS meets the requirements of the CEQ guidelines ,112 but perhaps not the
spirit of the National Fnvironmental Policy Act.ll7 However, until EIS
are written for national and regional plans, a complete discussion of
alternatives requires the presentation of all feasible and prudent
alternatives regardless of the level of planning from which they

originate,
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STATE ENVIRONMENTAL IMPACT STATEMENT REQUIREMENTSII®

Environmental Impact Statement

State Requirement and/or Proposals Contact
Alabama None Edwin G. Hudspeth
Policy Studies Division
Alabama Development Office
State Office Building
Montgomery, AL 36104
Alaska None. However, Department of Environmental Jerry Reinwand
Conservation reviews projects which have Special Assistant to Commissioner
"‘potential for envirommental impact' and Department of Environmental
submits comments to appropriate agencies. Conservation
Pouch 0
Juneau, AK 99801
Arizona No general requirement. Game and Fish Robert D. Curtis, Chief
Commission on July 2, 1971 adopted a Wildlife Planning and Development
policy requiring Game and Fish Depart- Division
ment to prepare impact statements on Arizona Game and Fish Department
proposed water-oriented development 2222 W. Greenway Road
projects. Conservationists have pro- Phoenix, AZ 85023
posed & State policy act similar to '
California's.
Arkansas None Harold E. Alexander

Special Advisor, Env’l Affairs
Arkansas Department of Planning
Game and Fish Building
Little Rock, AR 72201

911
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STATE ENVIRONMENTAL IMPACT STATEMENT REQUIREMENTS

Environmental Impact Statement

posed. Under the Delaware Coastal
Zone Act (Del. Code Ann. tit, 7, Secs.
7001 et seq.), applicants for coastal
zone permits must submit an EIS on
proposed manufacturing projects,

State Requirement and/or Proposals Contact
California California Environmental Quality Act of Norman E. Hill, Special Assistant
1970 (Cal. Pub. Res. Code Secs. 21000- to the Secretary for Resources
21174}, The Resources Agency
1416 Ninth Street
Sacramento, CA 95815
Colorado No current requirement. A proposed David F, Morrissey
Colorado Environmental Policy Act Assistant Director
(Senate Bill 43, 1973 Sess.) would Colorado Legislative Council
require an EIS on public and private 46 State Capitol
actions approved by any unit of State Denver, CO 80203
or local government.
Connecticut Executive Order No. 16, October 4, George Russell, Director
1972 is currently in force. The Education Programs
Connecticut Envirommental Policy Act Department of Enviromnmental
(Pub. Act No. 73-562), approved in Protection
1973, will not take effect until State Office Building
February 1, 1975, Hartford, CT 06115
Delaware No general requirement and none pro- John Sherman, Chief

Coastal Zone Management
Delaware State Planning Office
530 S, duPont Highway

Dover, DE 19901

LTL



STATE ENVIRONMENTAL IMPACT STATEMENT REQUIRBMENTS

State

Environmental Impact Statement
Requirement and/or Proposals

Contact

District of

No current requirements, A proposal to

Malcolm C. Hope, Director

Columbia require an EIS for '"major construction Office of Environmental Planning
projects'' is under consideration, Department of Environmental
Services
415 12th Street, N.W,
Washington, DC 20004
Florida No requirement. A bill similar to NEPA James K, Lewis, Director of Staff
was introduced in the 1972 session of the Committee on Environmental
Legislature, but failed to pass. Pollution Control
Florida House of Representatives
217 Holland Building
Tallahassee, FL 32304
Georgia No general requirement. Impact state- James T, McIntyre, Director
ments are required » however, for projects Office of Planning and Budget
proposed to be undertaken by the teorgia Executive Department
Tollways Authority. The Office of 270 Washington Street, S.W.
Planning and Research, Department of Atlanta, GA 30334
Natural Resources, is considering drafting
legislation to require an EIS for certain
state and local actions,
Hawaii Executive Order, August 23, 1971, Nine Richard E. Maryland

bills to give the requirement a statu-
tory basis were introduced in the 1973
Legislature, but only one was reported
from committee (House Bill 1522), The
Temporary Commission for Statewide En-
vironmental Policy Act, including an EIS
requirement applicable to private projects
and local actions.

Interim Director

Office of Environmental Quality
Control, Office of the Governor

550 Halekauwila Street, Rm 301

Honolulu, HI 96813

811
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Environmental Impact Statement
State Requirement and/or Proposals Contact
Idaho None Glenn W. Nichols, Director
State Planning and Community
Affairs Agency
State House
Boise, ID 83707
I1linois No requirement. Governor Richard B. Michael Schneiderman, Director
Ogilvie proposed legislation similar Institute for Environmental
to NEPA in 1972, but it failed to pass, Quality
309 W. Washington Street
Chicago, IL 60606
Indigna Public Law 98, 1972 (Ind. Code 13-1-10), Ralph C. Pickard, Technical Sec'y
Not yet implemented. Environmental Management Board
1330 W. Michigan Street
Indianapolis, IN 46206
Iowa No requirement, There has been ''con- Peter R. Hamlin
siderable discussion' among State Environmental Coordinator
officials of an EIS requirement, but Office for Planning and Programming
it appears unlikely that the Legisla- 523 E. 12th Street
ture will take any action in the near Des Moines, IA 50319
future,
Kansas None John P, Halligan, Director
Planning Division
Department of Economic Development
State Office Building
Topeka, KS 66612
Kentucky None Bernard T. Carter

Executive Assistant
Department of Natural Resources

Frankfort, KY 40601

61T



"STATE ENVIRONMENTAL IMPACT STATEMENT REQUIREMENTS
Environmental Impact Statement
State Requirement and/or Proposals Contact
Louisiana No requirement. Legislation to establish Eddie L. Schwertz, Jr.
a general EIS program (House Bill 1150) Assistant Director
was defeated in the 1972 Session of the Office of State Planning
Legislature, P, 0. Box 44425
Baton Rouge, LA 70804
Maine None. There was some interest among William R. Adams, Jr.
conservationists in introducing a bill Comnissioner
in the 1973 Session of the Legislature, Department of Environmental
but this legislation did not materialize. Protection
Augusta, ME 04330
Maryland Maryland Environmental Policy Act (Md. Vladimir Wahbe
Ann. Code art., 41, Secs, 447-453), Secretary of State Planning
approved in 1873. 301 W. Preston S5treet
Baltimore, MD 21201
Massachusetts Mass. Gen. Laws Ann. ch. 30, Secs. 61-62. Harley F, Laing, Legal Counsel
Executive Office of Environmental
Affairs
18 Tremont Street
Boston, MA 02408
Michigan Executive Order 1973-9. Terry L. Yonker, Executive Sec'y
Environmental Review Board
Department of Management and Budget
Lansing, MI 48913
Minnesota Chap. 412, Laws 1973. Joseph E, Sizer, Director

Environmental Planning
State Planning Agency

802 Capitol Square Building
St. Paul, MN 55101
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STATE ENVIRONMENTAL IMPACT STATEMENT REQUIREMENTS
Envirommental Impact Statement
State Requirement and/or Proposals Contact
Mississippi Nene. A proposal to create a coastal Edward A, May, Jr., Assistant to
zone management program, including EIS the Coordinator
requirements, died in the 1973 Session Federal-State Programs
of the legislature, Office of the Governor
510 Lamar Life Building
Jackson, MS 39201
Missouri No requirement. Two bills similar to R. Brinkworth
NEPA were introduced in the 1572 Session Chief Planning Specialist
of the General Assembly; both died in Comprehensive Health Planning
comittee, The State administration has Department of Community Affairs
created an Environmental Impact Statement 505 Missouri Blvd.
Task Force to evaluate other State policy Jefferson City, M0 65101
acts and make recommendations,
Montana Montana Environmental Policy Act (Mont. Fletcher E. Newby
Rev. Codes Ann. Secs. 69-6501 et seq.), Executive Director
1971, Environmental Quality Council
Capitol Station
Helena, MI' 59601
Nebraska No general requirement and none proposed, Robert D. Kuzelka
Department of Roads prepares impact state- Comprehensive Planning Coordinator
ments on State-funded highway projects. Office of Planning and Programming
Box 94601, State Capitol
Lincoln, NB 68509
New Hampshire  No requirement. Requiring impact state- Raymond P. Gerbi, Jr.

ments on major land developments, whether
private or public, is one of the priorities
of a legislative coalition formed by the
State's major environmental groups (con-
tact: Miriam Jackson, Counsel, SPACE,

P. 0. Box 757, Concord, NH 03301),

Assistant to the Director of

Comprehensive Planning
Office of the Governor
Concord, NH 03301

1Z1



STATE ENVIRONMENTAL IMPACT STATEMENT REGUIREMENTS

State

Environmental Impact Statement
Requirement and/or Proposals

Contact.

New Jersey

No general requirement. Legislation is
being prepared in both houses of the Leg-
islature. A special EIS procedure applies
to a 35-mile extension of the New Jersey
Turnpike. The Department of Environmental
Protection has prepared guidelines for an
environmental impact procedure and dis-
tributed copies to local agencies for
their guidance, In addition, the Depart-
ment is '"suggesting' that such assessments
be made on major industrial construction
projects prior to issuance of air or
water pollution permits, Several local
jurisdictions require an' EIS as part- of the
zoning and subdivision process.

Alfred T. Guido

Special Assistant to the
Commissioner

Dept. of Environmental Protection

Trenton, NJ 08625

New Mexico

Environmental Quality Control Act (N,M,
Stat. Ann. Secs, 12-20-1 et seq.). The
EIS requirement in the law has been sus-
pended.

David W. King

State Planning Officer
State Planning Office
Santa Fe, MM 87501

New York

No general requirement., An administrative
regulation (Budget Request Manual, Item 73)
requires envirommental review and clearance
for State-funded capital construction pro-
jects. A bill for a State environmental
policy act, which included an EIS require-
ment, passed both houses of the Legislature
in 1972 (Assembly Bill 9245-A}, but was
vetoed by Governor Rockefeller who said that
it would duplicate existing requirements,
confuse responsibility among State agencies,
and increase expenditures ''at a time of
protracted fiscal difficulty."

Terence P, Curran

Director of Environmental Analysis

Department of Environmental
Conservation

Albany, NY 12201
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STATE ENVIRONMENTAL IMPACT STATEMENT REQUIREMENTS

State

Envirommental Impact Statement
Requirement and/or Proposals

Contact

North Carolina

North Carolina Environmental Policy Act
{N.C, Gen, Stat, Secs, 113A et seq.)},
1971,

Arthur W, Cooper, Assistant Sec'y
for Resource Management

Department of Natural and Economic
Resources

P. 0. Box 27687

Raleigh, NC 27611

North Dakota

No general requirement and none pending.
A special EIS procedure applies to cer-
tain waste water treatment facilities.

Norman L. Peterson, Director

Div, of Water Supply and Pollution
Control

Department of Health

State Capitol

Bismarck, ND 58501

Chio No requirement. Governor John J. Alan L, Farkas
Gilligan has requested his executive Deputy Director for
department to institute an EIS program. Policy Development
Bills have been drafted for a State en- Chio Environmental Protection
virommental policy act, but no action is Agency ;
expected in'the near future, 450 E, Town Strest
Columbus, OH 43216
Oklahoma None Don N. Strain, Director
State Grant-in-Aid Clearinghouse
Office of Conmunity Affairs and
Planning
4901 Lincoln Blvd.
Oklahoma City, OK 73105
Oregon No requirement, Bills for a State environ- Kessler R. Cannon

mental protection act, including broad EIS

requirements, were introduced in 1971

{Senate Bill 49) and 1973 (Houce Bill 2921),

hut not enacted, The potential cost in-

volved was reportedly a significant factor
in their defeat, Governor Tom McCall sup-

ports the concept,

Assistant to the Governor,
Natural Resources

State Capitol

Salem, OR 97310
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STATE ENVIRONMENTAL IMPACT STATEMENT REQUIREMENTS

Environmental Impact Statement

State Requirenient and/or Proposals Contact
Pennsylvania None Thomas Dolan, Chairman
Citizens' Advisory Council
Dept. of Environmental Resources
c/o EPIC
313 §. 16th Street
Philadelphia, PA 19102
Puerto Rico Public Environmental Policy Act (P.R. Santos Rohena Betancourt
Laws Ann. title 12, Secs. 1121 et seq.), Acting Executive Director
1970, Environmental Quality Board
1550 Ponce de Leon Ave., 4th Fl.
Santurce, PR 00910
Rhode Island No requirement. A bill to create a Daniel W. Varin, Chief

general EIS program was introduced
in the 1972 Session of the Legisla-
ture (H 5173), but was not reported
from conmittee.

Statewide Planning
Department of Administration
265 Melrose Street
Pravidence, RI 02907

South Carolina

No requirement. A bill to require EIS
review for major private and public pro-
jects has been introduced in the 1973
Session of the Legislature,

Gene Boles, Principal Planner,
Environmental Policy

Office of Planning

Division of Administration
Columbia, SC 29211

South Dakota

None

D. R, Hood, Program Administrator
Land Use Planning

State Planning Agency

Officer of the Governor

Pierre, SD 57501
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STATE ENVIRONMENTAL IMPACT STATEMENT REQUIREMENTS

State

Environmental Impact Statement
Requirement and/or Proposals

Contact

Tennessee

No requirement, Governor Winfield Iumn's
administration has been considering pro-
posing an act similar to NEPA; no deci-
sion has been taken.

Shelley Stiles

Policy Planning Staff
Office of the Governor
1025 Andrew Jackson Bldg.
Nashville, TN 37219

Texas

"Policy for the Environment"

Ed Grisham, Director

Division of Planning Coordination
Box 12428, Capitol Station
Austin, TX 78711

Utah

No requirement. A bill to require an
EIS on State agency projects failed to
reach the floor of the Legislature in
1973, The state planning office is pre-
paring an executive order which is ex-
pected to be implemented befare the end
of this year.

Grover Thompson

Qffice of the State Planning
Coordinator

118 State Capitol

Salt Lake City, UT 84114

Vermont

None, While under Act 250 (Vt. Stat.
Ann. titl 10, ch. 151) proposals for
projects involving significant changes
in land use require scrutiny as to en-
vironmental impact, no formal written
document similar to an EIS is necessary,

Schuyler Jackson

Assistant Secretary

Agency of Environmental Conser-
vation

Montpelier, VT 05602

Virginia

Virginia Envirommental Policy Act
{Chap. 384, Acts 1973).

Robert H. Kirby, Director

Division of State Planning and
Community Affairs

1010 James Madison Building

Richmond, VA 23219
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STATE ENVIRONMENTAL IMPACT STATEMENT REQUIREMENTS

State

Environmental Impact Statement
Requirement and/or Proposals

Contact

Washington

Impact statements are required under the
State Envirommental Policy Act (Wash. Rev,
Code Ann, ch. 43.21C), and the Highway Con-
struction Environmental Review Law (Wash,
Rev, Code Ann, Secs. 47.04.110-47.04.130),
both enacted in 1971, While it does not
require an EIS, the Shoreline Management
Act of 1971 (Chap. 286, Laws 1971) is ad-
ministered to '"frequently require' impact
statements to accompany the review of
shoreline permits sanctioned by local
officials,

Dennis L, Lundblad
Office of Plamning and
Program Development
Department of Ecology
Olympia, WA 98504

West
Virginia

None

Ira S, Latimer, Director
Department of Natural Resources
Charleston, WV 25305

Wisconsin

Wisconsin Environmental Policy Act (Wis.
Stat, Sec, 11,1; Chap. 274, Laws 1971),
and Wis. Stat. Secs, 23.11(5), 30,10(4),
and 31,06(3); Chap. 273, Laws 1971,

L. P. Voigt, Secretary
Department of Natural Resources
P. O. Box 450

Madison, WI 53701

Wyaoming

None

Vincent J, Horn, Jr.

Admin., Assistant to the Governor
Capitol Building

Cheyemne, WY 82001

oZ1
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APPENDIX B
HAND METHOD FOR THE CALCULATION
OF AIR POLLUTANT CONCENTRATION LEVELS
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The Western Region of the FAA has developed a box model for use
in dispersing pollutants to predict air quzllity.llg The following calcula-
tion parameters are used in the model:

1) Landing-takeoff cycles (LT0) are calculated
for “peak-hour'' operation;

2} It is assumed that there is no wind dispersal,
settling, or mixing of pollutants beyond the
boundaries of the closed box;

3} An LTO cycle is considered to include all
normal operational modes performed by an air-
craft between the time it descends through an
altitude of 1100 meters on its approach and
the time it subsequently reaches the 1100-
meter altitude after takeoff. It must be
remenbered that the term "operation as used
by FAA to describe either a takeoff or land-
ing is not the same as an LTO cycle. An LTO
cycle incorporates the ground operations of
idle, taxi, landing run, takeoff role, and
flight operations of departure from ground
to 1100 meters and approach from 1100 meters
to touchdown,

To determine concentrations, the mmber of peak-hour LTO cycles
by aircraft type listed in Table B-1 are predicted. Remember that 1 LTO
cycle includes 2 aircraft operations, Therefore, 100 peak-hour operations
equals 50 LTO cycles, Once the LTO cycles are available, Table B-1 is

used to calculate the total concentration of a given pollutant for all

types of aircraft.

The information compiled in Table B-1 is based on two socurces.
First, the emission factors are found in the U.S. EPA docunent AP-42,120
The volume of the box is defined by the Western Region report, with
the dimensions defined in Table B~2, Given the emission factors and the

- volume of the box, the concentrations per LI0 cycle by aircraft are calcu-

lated (and may be found in Table B-1)}.

The depth used in Table B-2 (1100 meters) is not representative
of the "worst-case" condition.121 Typically, 100 meters would be used.
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TABLE B-1, Concentrations/Peak Hour
Aircraft LTO Cycle

Sulfur Carbon Hydro- Nitrogen
No., of  DParticulates Oxides Monoxide carbons Oxides

Aircraft ‘ Engines pg/m? ug/m3 mg/m3 pg/m3 ug/m3
Jumbo 4 0.058 0.082 0.0021 0.541 1.387
- Jet 3 0,044 0.061 0.0016 0.406 1,048
Lang-range 4 0.054 0.068 0.0021 1.839 0.354
Jet 3 0.041 0.052 0.0015 1.379 0.266
Medium-range 4 0.019 0.045 . 0.0007 0.216 0.453
Jet 3 0.014 0.034 0.0006 0.162 0.339
2 0,009 0.023 0.0004 0.108 0.226
Business 4 0.015 0.049 0.002 0.463 0,212
Jet 2 0.008 0.025 0.001 0.231 0.106
Air Carrier 4 0.049 0.018 0.0003 0.132 0.112
Turboprop 2 0,024 0.009 0.0002 0.066 0.056
G.A. Turboprop 2 0.005 0.004 0.0001 0.025 0.027
Air Carrier 4 0.019 0.010 0.010 1.369 0.013
‘Piston 2 0.009 0.005 0.005 0.685 0.007
Gen, Aviation 2 0.0004 0.0002 0.0002 0.007 0.0009
Piston 1 0.0002 0.0001  0,0001 0.004 0.0005




IR IRITRETT T s e i e e e 2 S T,

T arqiiian

T .

e A i

L e

P L TN SR}

.

]

]

130

TABLE B-2. Dimensions of Closed Box Medel

Type Meters : ‘.'olume:5
Aircraft Length Width Depth Meters
Jumbo 6
Jet 23,100 1,600 1,100 40,656 x 10
Long-range 6
Jet 23,100 1,600 1,100 40,656 x 10
Medium-range 6
Jet 23,100 1,600 1,100 40,656 x 10
Business 6
Jet 7,800 1,600 1,100 13,728 x 10
Air carrier 6
Turboprop 22,500 1,600 1,100 39,600 x 10
G.A. Turboprop 22,500 1,600 1,100 39,600 x 10°
Air carrier 6
Piston 30,700 1,600 1,100 54,032 x 10
Gen. Aviation
Piston 27,600 1,600 1,100 48,600 x 1%
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Unfortunately, the emission factors include an LTO cycle that begins and
ends at an elevation of 1100 meters. Therefore, if the depth of the box
is lowered to 100 meters, the emission levels are too high due to the
inclusion of emissions between 100 and 1100 meters.

One option for modifying the model for a depth of 100 meters is
to determine the amount of pollutants emitted between 100 and 1100 meters
and subtract that from the emission rates. A new box volume can be deter-
mined by substituting 100 for the 1100-meter depth in Table B-2, With the
new volume, a new set of concentrations may he calculated by dividing it
into the new emission values.

Unfortunately, it is difficult to determine what percent of the
takeoff and approach emissions are generated between 100 and 1100 meters.
Therefore, a conservative estimate may be calculated by simply assuming
that the same emissions are generated into the smaller box, 'This value
may be determined by simply multiplying the final concentration for each

pollutant by 10.
As an example, the peak-hour (O concentration will be calculated
assuming the following peak-hour L10's:

3 - Jumbo Jets (4 engine)

3 - Long-range Jets (4 engine)

5 - Medium-range Jets (2 engine)

5 - Business Jets (2 engine)

4 - General Aviation Turboprops (2 engine)
15 - General Aviation Piston (1 engine)

6 - General Aviation Piston (2 engine)

By multiplying the concentrations found in Table B-1 by the above
LT0 cycles, the following CO concentrations are found:

Jumbo Jets (4 engine) - 0.0063 mg/m’
Long-range Jets (4 engine) - 0.0063
Medium-range Jets (2 engine) - .0020
Business Jets (2 engine) - .0050
General Aviation Turboprops (2 engine) - ,0004
General Aviation Piston (1 engine) - 0015
General Aviation Piston (2 engine) - .0012

Tatal Peak-hour 2
€0 Concentration 0.0227 mg/m
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To calculate the conservative estimate, multiply this figure
by 10; this results in a concentration of 0.227 mg/m”. When comparing
with the National Ambient Air Quality Standard (Table 5, Section 4.4) of
40 mg/m3 for the 1-hr CO concentration, one concludes that the emissions
generated by the aircraft activity are well within the standards. To be
complete, the concentration for each pollutant generated by the total
LTO cycles must be added to the ambient level before being compared to the
standards.

Although Table B-1 is constructed for use with peak-hour LTO's,
not all of the air standards are 1-hr standards. Some of the standards
are written for 8-hr periods and others for 24 hrs. Nevertheless, Table B-1
can be used for determining the concentration for any pollutants, regard-
less of the time peried. If the standard is an 8-hr one, simply estimate
the LTO's for the 8-hr period and multiply this mumber by the contents of
Table B-1. The same philosophy applies to the remaining standards.
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