
...... .._ .... .._......_u.S. DEPAITIIEIT Of COIIIIEICE 
\ tillll Ttdllial 1---Slnict 

AD-A030 

A Methodology for Preparing 
rwironmental Statements 

Arthur . Little, Inc., Cambridge, •ssachusetts 

Aug 75 



A METHODOLOG~ FOR PREPARING 

ENVIRONMENTAL STATEMENTS 

AITHUI D. LlffLE, INC. 
ACOIN PAIK 
CAMIRIDOE, MASSACHUSEns 02140 

AUGUST 1975 

FINAL IEPOIT: MAY 197 4 - AUGUST 197 5 

Approved for public release; distribution unlilllted. 

Ill FIICE all E•- CEIID 
(I• - IYOEIS -) 

fflllll 11 ~ 1111 
flllll 1111 

KNOOUCED IY' · 
NATIONAL TECHNICAL 

INFORMATION SERVICE 
, U. I. DEl'lRTMENT Of COMMERCE 
. . IPIINIFIELD, YA. ~II • 



..... ,,Te 

. . .. 
DIIIIUTI.._T OP TNI All NICI 

All ,OICI CIYIL ........ CIIITN CAPIC) 
T\'N M.L All NICI 1A11. PLOIIM IMII 

. ATTN .... BVP 

.,., .. .,, APCBC·TR-75-ZI, A MethodololY for Preparin1 Bnvi·ronaental 
State•nts, Iapleaentation Plan 

Te, (See Distribution Lilt) 

1. Subject ~,port was prepared under ca tract by 
Arthur D. Little, Inc., and provides another approach 
for preparin1 Bnvironaental StateMnts. The report 
is written for a person with a technical bactaround, 
but without experience in enviromwntal analysis; Use 
of this Mthodolo1Y ii optJonal; however, it does pro
vide valuable pidance and inforaa·tion. It should be 
reviewed .for use a• oae of the • any tool• available in 
preparin1 Bnvironaental State• ents. 

z. Que•~ion1 or co-nts on this report should be for
warded to APCBC/BVP, -Attn: Capt Ar• stron1, AV 970-2514 

' 



UNCI..ASS IFIED 
SICUIIITY CLASSll'ICATION oir THIS PAGI (lnlen o.,. l!nl•r•"1 

REPORT DOCUMENTATION PAGE READ INITRUCnONI 
BEFORE COMPLETING FORM 

2. GOVT ACCIHION NO I. IIICIPIINT I CATALOG NUM• III 

4. TITLI (a,d Sublltle) 

A METHODOLOGY FOR PREPARING ENVIRONMENTAL 
STATEMENTS 

David I. Hellstrom 

I. PElll'OIIMING OIIGANIZATION NANI AND ADDIIEIS 

Arthur D. Little, Inc. 
Acorn Park 
Cambridge HA 02140 

II. CONTIIOLLING oirir1c1 NAMI AND ADDIIIII 

AFCEC/EVP 
Tyndall AFB FL 32401 

I . TYPI 01' IU\aOIIT 6 PIIIIOD COVIIIID 

Final Report 
Ma 1974 to Au ust 1975 

F29601-73-D-0027 
Call Order No. 004 

JON: 21033E25 

12. lllfl'OIIT DATI 

August 1975 
II. NUM• lf' 01' PAOII 

217 
II. HCUIIITY CLAH. (ol lltle report) 

UNCLASSIFIED 
la. DICLAHe,1CATION DOWNGIIADINO 

ICHIDULI 

17. DISTlll• UTION STATEMENT (ol llte abelrHI enle,.d In 8lodt 10, II dlllorenl ,,_ lto,,orf) 

I~ SUPPLEMENTAIIYNOT~I 

AVAILABLE IN DDC 

11. KIY WOIIDI (Conllnuo on roHrH elde II necoH-,, a,d ldonllly.,, ldoclt numhr) 

Environics 
Environmental Impact Assessments (EIA) 
Environmental Protection 

20. A• ITIIACT (Conllnuo on, • .,.,. .. eldo II nocoH-,, •d ldenllly 11, llloclt numhr) 

Thia report provides instructions for Air Force field personnel in the method• 
f~r preparing environmental statements. The report covers the following area• : 

a. Introduction to the environment ~ 
b. Review of Air Poree procedures for asaea•ment and reporting impacts of 

various actions. 
c. Establishing and maintaining an environmental ba•eline data and 

info 

DD ,ollM 1n• 101 TION o, 1 NOV II II OIIOLITI 1 JAN 71 ,.,~ 



UNCLASSIFIED 
IICURITY CLAUl,.CATION OP' TMII ~-o•cn• D•• --~ 

20. ~---. f. 
8• 

Preparation of the proposed actio~ 
Deacription of the existing environment 

\ Identification of impacts ~ . 
Other Topic• - alternatives, unavoidable impacts, and use of resources. 

The report is written for a person with a technical background, but without 
experience in environaental analysis. It provides "how-to-do-it" guidance 
for field personnel who are asaigned the responaibility of preparing environ
mental •t•teaents. The bibliography contains 33 listinga. 

UNCLASSIPIID 
IKCURITY CLAa~ICATIOII 0111' TN .. •a ... ,..__.._ -



PREFACE 

Thia report waa prepa~ed by Arthur D. Little, Inc., C•bridae, 
Maaaachuaetta 02140, under Contract Nuaber P29601-73-D-0027, 
Call Order Number 004, Job Order Nuaber 21033£25, with the Air 
Poree Weapon• Laboratory, Kirtland Air Poree Baae, New Mexico. 
Thia report aumaarizea work done between May 1974 and Auauat 
1975. Captain George B. Carroll (OL-AA, APCIC) waa project 
engineer. 

Thia report baa been reviewed by the Inforution Officer and 
1• releaaable to the National Technical Inforaation Service 
(NTIS). At NTIS it will be available to the aeneral public, 
includina foreign nation•• 

Thia technical report has been reviewed and 
publication. 

~~~} 
1a approved for 

C3pt. usA) 
&ivironmental Community Planner 
Environmental P~anning Uiviaion 

Technical Director 

i 

.. 

Colonel, USAF 
Ca.aander 

('ftle reverse of this paa• is blank) 



• 

SUMMARY 

The National Environmental Policy Act of 1969 (NEPA) requires 
any federal action which may affect the environment be reviewed 
for its environmental consequences. Air Force policy and programs 
relating to environmental protection are contained in AFR 19-1 and 
AFR 19-2. One of the reports which may be required in accordance 
with AFR 19-2 is the preparation of environmental statements, which 
are formal docU11ents describing actions that mav have sianificant 
effects on the environment or which are highly controversial with 
respect to environmental impact. 

The purpose of this technical report is to provide instructions 
for Air Force field personnel in the methods for preparing environ
mental statements. The report begins with an introduction to the 
environment and its need for protection, followed by a brief review 
of the procedures which are uaed by the Air Force to aaaeas and report 
the impacts which may reault from various actions. Thia background 
material is followed by a discussion on how to eatabliah and maintain 
an environmental baseline daia and information system, which can be 
used for annual environmentaf assessment studies as well as 
specific actions for which formal environaental statements are 
required. 

The report then describes how to prepare the description of the 
proposed action, including conatruction, operations and de-activation 
phaaes, and abnormal event• which may be associated with the action. 
The next section deals with the descriptions of the existing environ
ment, divided into three regi••= physical (land, air, water), biotic 
and hU11an environments. The air traffic enviromaent is treated as a 
separate topic. Two areaa of potential iapact are given special 
attention becauae of their importance to Air Force activities: 
(1) air quality, for which methods of making niasion inventories and 
evaluation• are diacusaed, and (2) noise, for which the AICUZ (Air 
Installation C011patible Use Zones) system is described. 

The report then describes how the action and the existing environ
ment data can be •rged to identify potential impacts and how to 
evaluate thea in quantitative and qualitative teraa. The r ... ining 
sections of the report deal with the other subject aatter required 
in an environmental statement, such as the treatment of alternatives, 
unavoidable impacts, and use of resources. 

The report ia written for a person with a technical background 
but without experience in envirollllental analysis. It is intended to 
provide how-to-do-it guidance for field personnel who are aaaigned 
the reaponaibility of preparing environaental statements. 
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SECTION I 

INTRODUCTION 

1. THE ENVIRONMENT AND ITS NEED FOR PROTECTION 

a. Description of the Environment 

The planet Earth consists of the physical environment, populated by 
biota. The physical environ•nt consist• of land, water, and air, also 
referred to as lithosphere, hydrosphere, and atmosphere, respectively, 
while the biota, or biosphere, includes all living organiau including 
man. Of particular importance is the human environment which man 
creates. This includes not only the physical changes which he makes 
in his surroundings but the social structures which he establishes. 
Since each part of the environment--air, water, land and biota--is 
physically and chemically linked with one another, many and all human 
actions will affect or impact all parts of the environment. Consequently, 
the major task in assessing the environ•ntal impact of an action involve• 
distinguishing important impacts from relatively insignificant impacts. 

b. Environmental Damage 

What is environmental damage? This question is not always eaay to 
answer. A given action n.ay be deleterious in one contex~ but beneficial 
in another. It may even be aimultaneously damaging and beneficial. For 
example, chlorination of drinking water safeguards human health, but it 
is damaging to bacteria and may even reduce photosynthesis and total 
primary production in the impacted water body. Because, as we have seen, 
all parts of the environment are related, we must be concerned for all 
parts; nevertheless, practicality demand• that we aaaign so• priorities 
to the parts. These priorities are: 

• • • • • 

Man 
Water 
Air 
Biota 
Land 

I Essential to human health 

- Essential to human nutrition 

Our first concern mast be the hUllall environment--huaan health, welfare, 
and the quality of human life. We are, after all, protecting the environ
ment for ourselves, the human species. Next, we must be concerned 
with those parts of the environ•nt whose pollution represent• the moat 
iaediate damage to human health--air and especially water. Because 
we depend on the biosphere for foo4 it is also highly crucial that that 
sea-nt of our environment not be endangered. Finally, the land which 
provides living space, growing apace for foodstuff•, and resource• must 
not be neglected. 

13 



The assessment of environmental impact involves consideration of 
beneficial as well as detrimental effects, although quite properly, the 
latter is co111DOnly given the greatest emphasis. While the possibilities 
for environmental impacts are endless, significant environmental damage 
usually falls into one or more major categories (Figure 1). Chemical 
pollution of the environment, such as air pollution, oil spills, 
improper disposal of toxic wastes, etc., is perhaps the most familiar 
form of deleterious environmental impact and has attracted a great deal 
of public attention. There is also a growing public concern over the 
misuse of natural resources, and this concern will intensify as shortages 
of mineral resources (including strategic materials, water, and fossil 
fuels) become more acute. Some necessary materials subject to ahortages, 
such as wood and paper goods, come from the biosphere and their supplies 
can be reduced by alteration of the physical environment as well a• by 
preemptive use. Destructive alteration of topography results from 
construction, paving.and earth moving activities. The hydrosphere can 
also be involved, as in the cases of ditch-digging, wetlands filling or 
drainage, stream channelization, and dredging. 

The number of concurrent uses of land, water, r airspace is 
limited, thus one use co11a0nly preempts many others. The paving of an 
airstrip, for example, preempts that land from other uses such as 
agriculture or housing. Channelization of a atream need not preempt 
uses such as irrigation, industrial process and cooling water, sewage 
disposal, or even drinking water supply, but may preempt aesthetic 
and recreational use. 

The delicate ecological balance of the biological environment can 
be disturbed in a harmful way by deatroying or modifying habitats. Thia 
includes obviously harmful actions such as destroying vegetation and 
some more subtle impacts--such as interfering with animal migration 
and other movements by the erection of fences or other barriers. Noiae 
and excessive human activity can seriously reduce the fecundity of some 
speciea. Rare species may be endangered and their continued exiatence 
in a given area threatened, but leas obvious changes in the composition 
of a biological comunity (or ecosystem) can also be very important, 
especially so since the stability of ecoayateu depend• atrongly on 
their diversity. 

No one will deny that danger• to public health and safety represent 
very serious deleterioua environmental impacts; however, the accurate 
asseaament of other impacts upon the human environaent may be very difficult 
and unclear. The expanaion of an air baae, for exaaple, uy improve the 
national security, yet preempt land from use for agriculture, badly 
needed housing, and/or busineaa development. The expanaion itself and 
the resulting creation of new job opportunities may inject added fund• 
into the local economy and encourage co..unity growth, yet thi• coaaunity 
growth may overburden public facilities and create a host of probleu of 
its own. Host difficult of all to evaluate is the impact upon the 

14 
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Economic Impact and Growth 
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Figure 1. Some Major Categories of Environmental Damage 
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intanaibles on the quality of life. Expansion of the air base mav 
entail the destruction of a view or of an historic or hand•o• building. 
How much is a view worth? How serious is the loss of another piece of 
our historical heritage? The large and obvious impacts are relatively 
easy to identify and evaluate, but the continuing, •mall, increMntal 
destruction of our environment, the accumulation of nuisance, and the 
gradual alteration of amenities are difficult to a~sess until it is 
too late. Yet in many respects an environment i • more seriously 
threatened by the small, incremental steps than it i • by large and 
con• picuous action•• 

2. THE RESPONSIBILITY FOR ENVIRONMENTAL PROTECTION 

a. Federal Law• and Expediting Procedure• 

Until recent year•, environaental daaage either went unnoticed or wa• 
accepted as part of the unavoidable price of progress. Material 
shortages during World War 11 gave American• advanced warning of the 
con•equences of the unwi•e use and waste of national resource•, and 
more recently there ha• been growing public concern over the deterioration 
of our environment. The Congre•• of the United State• has responded to 
this concern by enacting very important laws deaigned to protect the 
environment. Three of the key law• are: 

The National Environaental Policy Act of 1969 (PL 91-190)(NIPA) 

" ••• to declare a national policy which will encourage productive 
and enjoyable harmony between •n and hi• environment; to proaote 
effort• which will prevent or eliainate damage to the environaent 
and biosphere and • ti• ulate the health and welfare of •n; to enrich 
the underatanding of the ecological •y• teaa and natural reaource• 
important to the Nation; and to e• tabli•h a Louncil on Environ
•ntal Quality." 

The Clean Air Act AaendMnt• of 1970 (PL 91-604) 

" ••• to protect and enhance the quality of the Nation'• air re•ourcea 
•o aa to pro110te the public health and welfare and the productive 
capacity of it• population." 

The Federal Water Pollution Control Act of 1972 (PL 92-500) 

" ••• to re• tore and • aintain the chelli.cal, phyaical, and biological 
integrity of the Nation'• water• ." 

By and large, the Court• have recognized the nece•• ity and uraency of the 
goal• embodied in theae law• and have interpret~· , th••• • tatute• • trinaently. 
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Executive Order 11514 (March 7, 1970) defined the responsibility of 
federal agencies to " ••• monitor, evaluate, and control on a continuing 
basis their agencies' activities ao as to protect and enhance the quality 
of the environ•nt," and to "develop procedures t, ensure the fulleat 
practicable provision of tiMly public information and underatanding of 
federal plans and prograu with environ•ntal impact in order to obtain 
the views of intereated partiea." Thia order alao directed the Council 
on Environ•ntal Quality (CEQ) to isaue guideline• to federal ar.enciea 
for the preparation of the environmental statement• required by 
Section 102(2)(C) of NEPA. 

On August 1, 1973, CEQ publiahed reviaed guidelines for the preparation 
of environ•ntal statements (Guideline• for Federal Agencies under the 
National Environ•ntal Policy Act). Theae guidelines contain aeneral 
guidance for determining when an environmental atate•nt ia required. 

The guidelines state: "The statutory clause 'u1or federal 
~ctions aignificantly affecting the quality of the huaan environaent' 
is to be construed by aaenciea with a view to the overall, cuaulative 
impact of the action proposed ••• Such action• uy be localized in their 
impact, but if there ia potential that the envir~naent uy be aipificantly 
affected, the stateMnt is to be prepared. Propoaed ujor action•, the 
environmental iapact of which is likely t~ be highly controveraial, 
should be covered in all cases." 

On March 19, 1974, the Depart•nt of Defenae publiahed a reviaion to 
it• i11ple•ntin1 Directive 6050.1, "Environaental Conaiderationa in DOD 
Actiona." Thia directive eatabliahed DOD policy, aaaian• reaponaibilitea, 
and provides guidance for the iapleaentation of Section 10~(2)(C) of RIPA, 
which require• the incluaion of environ.ntal conaiderationa in the deciaion
aaking proceH. 

In addition to the CEQ eatabli•hed by NEPA, in 1970 the lnvironaental 
Protection Aaency (EPA) waa organized aa an independent agency in the 
Executive Branch of our aovernaent " ••• to perait coordinated and effective 
aovernaental action to aaaure the protection of the environaent by abatina 
and controlling pollution on a ay•t-tic baaia." 

b. State and Local lnvironaental Protection Lava 

In addition to federal lava and reaulationa intended to protect the 
environment, there i• faat growina a boat of atate law• and reaulationa, 
and local ordinance• directed toward thi• aaae goal (Fiaure 2). While 
the federal lava are ac>re generally atated, atate and local aovern•nta, 
being cloaer to ape.cific environaental proble•, have been able to 
promulaate reaulationa and ordinance• which are ao•ti•• mre highly 
apecific and in ao. inatancea ac>re reatrictive than their federal 
counterpart•. State lava and reaulationa are often the reault of federal 
laws and involve adminiatrative function• which have been •••ianed to 
the atstea, e.a., the iaauance ot ~aatevater diacharae pend.ta and the 
cont t·ol of reaional air qUl!lity. 
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FEDERAL 

GOVERNMENT 

STATE 

GOVERNMENT 

LOCAL 

GOVERNMENT 

The National Environmental Policy Act of 1969 (NEPA) 

The Clean Air Act Amendments of 1970 

The Federal Water Pollution Control Act of 1972 

Executive Order 11514 

CEQ Guidelines for Preparation of Entironmental 

Impact Statements 

AFR 19-2, Environmental Assessments and Statements 

State Environmental Protection Statutes 

• State Air Quality Implementation Plans 

• National Pollution Discharqe Elimination System 

Permits 

• State Environmental Impact Stat ements 

Local Regulations and Ordinances 

• 
• 

Zoning Ordinances 

Building Permits and Regulations 

• COllllllnity Noise Ordinances 

• Local Traffic Ordinances 

Figure 2. S0111e Bodies of Environaental Laws and Regulations 
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Figure 2 outlines the national levels of environaental law, while 
Figure 3 lists the guardians of our environaent, the governaental bodies 
and perAons concerned that the laws and regulations are observed. These 
range from federal agencies down to the concerned private citizen. The 
importance of private groups and persons • ust not be unde~estiuted. Th••~ 
are the persons illpacted, these are the people whose enviroraent is • oat 
directly threatened. Nationwide conservation and environaental protection 
groups have been particularly vigilant, but local groups have ~l•o been 
active. These include historical societies; fish and ga• e clubs; garden 
clubs and neighborhood associations; ski and other recreational clubs; 
and, of course, impromptu associations of taxpayers. 

c. Air Force Responsibilities and Regulations 

AFR 19-1, Pollution Abateaent and Envicoaental Quality, establishes 
a program of environaental protection. It establishes policy, and 
responsibilites are assigned for the develop• ent of an organized, 
integrated, multidisciplinary, environ• ental protection progr• in order 
to as~ure that the Air Force, at all levels of c01111and, conducts its 
activities in a unner that protects and enhances enviroaental quality. 

AFR 19-2, Environaental Aaseaa• ents and Stat•ents, establishes 
policies, assigns responsibilities, and provides guidance for the 
preparation of environaental asses•ents and state• ents. It requires 
HQ CSAF Air Staff Offices, aajor c01111ands, and operating agencies to 
establish and i • pl•ent procedures to assess the environaental 
consequences of any proi)Osed action at the earliest practicable staae 
and to use these assea ... nts and state• ents in the decision-uking process. 

Some of the key steps which are defined in AFR 19-2 will be reviewed 
in Se~tion 11 of this report. However, it is essential for the individual 
who is assigned the responsibility for preparing environaental stat-ents 
be thoroughly faailiar with the detailed procedures which are defined 
in AFR 19-2. 
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The Council on Environmental Quality 

The Environmental Protection Agency 
NATIONAL ---"""4 ------------------

REGIONAL -----a 

STATE-----.. 

COUNTY -----t 

LOCAL-----.. 

INDIVIDUAL---• 

Nation a 1 Conservation and Environmental 

Protection r,roups 

Reqional Plann1n9 COITll'lissions (Land Use, 

Water Basins 

State Offices of Environmental Affairs 

County Plannin9 Boards I 
Local Zoning Boards, Health Departments, etc. 

Local Conservation anrl Envirorwnental Protection 

Groups 

Concerned Individuals I 
Fiqure 3. Representative Guardians of Our Environment 
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SECTION II 

ENVIRONMENTAL REVIEW PROCEDURES 

1. ENVIRONMENTAL REVIEW 

a. Purpose 

The purpose of the environmental review procedure 1• to protect the 
environment to comply with environmental protection laws, and to expedite 
the intent of the Congress of the United State•• Thie can beet be 
accomplished by insuring a careful consideration of the possible environ
mental impacts, and at the earliest feasible point and throughout the 
planning process of future action• which may be controversial and/or aay 
significantly affect the environaent. The intent of the review procedures 
which have been developed and which will be exaained below is to accoapli•h, 
effectively and accurately, this purpose. It should be kept in aiad that 
the intent of environmental review is not to atop necessary action•, but 
rather to consider fully their environmental impact, to examine alternatives 
seriously, and, insofar as is practical, to explore ways of mitigating 
unavoidable adverse environmental impacts. 

b. The Review Procedure 

AFll 19-2, Enviroaaental Aaeeee• ents and Stat•ent•, (22 Noveaber 1974) 
establishes policies, assigns responsibilities and provide• auidance for 
the preparation of environmental aesesaments and • tateaent•• It .is 
essential a copy of thia regulation be obtained and reviewed by 
personnel who are a•aigned the taak of preparina enviromaental 
aa• esaaenta/• tat•ent•• It contain• a wealth of procedurJl atepe which 
are not described herein but which • uat be followed in the review process. 

A few of the basic concept• contained in AF1l 19-2 are diacus•ed 
below, including a di•cussion of an annual atat•ent covering continuing 
operations. It should be noted that this technical report is concerned pri
marily with the pr~paration of environmental statement•• Environmental 
assessments will be covered in another document. However, the aasea ... nt• 
are discusaed briefly since they are a precur•or to the preparation of 
stat•enta, and the • ethodoloay•u•ed for statement• can be applied in 
lesa detail for the preparation of aeeeaaaents. 
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2. DEFINITIONS OF ENVIRONMENTAL REPORTS 

There are two types of environmental reports, each having subset 
categories: 

• Environmental Assessments (EA) 

(a) Informal Environaental Assessment (IEA) 
(b) Formal Environmental Assessment (i"l':A) 

• Enviromental Statements (ES) 

(a) Candidate Environmental Stat•ent (CES) 
(b) Draft Enviro1 ental Statement (DES) 
(c) Final Environaental Statement (FES) 

The five categories of reports are prepared sequentially, that is, an 
IEA could eventually lead to a FES. Whether this complete cycle occurs 
is dependent on the nature of the action and the degree of potential 
environmental impacts. (It should be noted the term "environmental 
statement" is synonymous with environmental impact statement, commonly 
abbreviated EIS.) 

The informal environmental assessment is an initial evaluation of 
potential iapact on the enviroment of any proposed action. It serves to 
answer the question of whether further studies are necessary. If 
not, the docuaentation aay consist of the words, "there are no anticipated 
environaental impacts." 

The forul environaental assesa11ent is prepared for actions that 
(1) have or could have an enviroaental effect, (2) involve or are likely 
to create public controversy, or (3) are a line it• in the annual budget. 
The foraal assea•ent is prepared in the sue format aa an environaental 
state•nt, althouah it contains less detail. It hiahlights both the 
positive and neaative tapacts. It is not necessary to 10 into depth to 
highliaht these iapacts. The function of the assea•ent is to docuaent 
the evaluation process and to identify the positive and negative iapacta 
that are likely to occur. 

If, as a result of the asseseaent, or if requi~ed by AFR 19-2, it 
is determined an environmental statement is or may be required, it 
is developed in three stages. The first is preparation of the candidate 
environmental statement, which is forwarded to HQ USAF/PREV with the 
reca.aendation that it bec011e a draft enviromental statement. As such, 
the candidate state•nt must be prepared in a manner and to a degree of 
c011pleteneas that ideally only a change in title is necessary to produce 
a draft environmental atat•ent. 
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One of three decisions is then made as a result of the review by 
HQ USAF: (1) the report is approved and forwarded to higher channels as 
a draft environmental statement, (2) the CES is returned to the originator 
for revisions and modifications, followed by resubmittal, or (3) a negative 
determination is made, that is a brief publicly available record which is 
prepared stating the reasons for deciding a proposed action is not a major 
action, has no significant effect on the quality of the hui118n environ
ment , and is ·not highly controversial with respect to environmental 
impact. 

A draft environmental statement is submitted by the Secretary of 
the Air Force to the Council on Environmental Quality and to other 
agencies and interested parties for conments. It is available to the 
general public and to conservation groups. In some cases, a public 
meeting is held during the time the DES is out for review. 

All parties, including both federal, state and local agencies and 
private individuals and groups,may t hen submit questions and comments 
relative to the DES. These must be incorporated in the final environmental 
statement, together with answers and any modifications or additions to 
the basic text of the DES. The FES is prepared at the field level by 
the same persons who prepared the FEA and the DES, and it is submitted 
through the same chain of command as was the DES. 

Although it seldom happens, the FES could serve as a basis for 
halting or delaying the proposed action. If this were to occur, it 
could be as a result of agreements at the level of heads of agencies 
meeting with the Chairman of the CEQ. However, many proposed actions 
have been delayed as a result of litigation brought by parties opposed 
to the action on procedural grounds. This basis is typically that a 
draft environmental statement was not prepared when one was allegedly 
required, or the DES was incomplete (often because some viable 
alternative was not evaluated). 

The above description of the reporting process is very abbreviated 
and is intended primarily as background. The reader should refer to 
AFR 19-2 for complete reporting information. 

3. ENVIRONMENTAL ACTIONS 

AFR 19-2 defines an action as one which includes, but is not limited 
to, the following: 

(1) Recommendations or favorable reports relating to legislation, 
including that for appropriations. 

(2) Policies, regulations, instructions, manuals, or other major 
policy statements. 
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(3) Projects, programs, and continuing activities conducted by 
the Air Force, or projects and activities conducted by 
federal or state agencies on Air Force land. 

In addition to this general definition, Attachment 1 of AFR 19-2 
contains specific listings of types of actions which require the 
submittal of candidate environmental statements (Paragraph 4). Actions 
which do not require the submittal of formal assessments or statements 
are also listed (paragraph 5). These paragraphs should be examined for 
an understanding of the types of actions that will be of concern. 

A problems arises when there are a multitude of small independent 
actions associated with some larger class or group action. The impacts 
from any single action may not be of sufficient magnitude to warrant 
a statement, but the combined effects may be. For example, the impact 
on air quality from the operation of one vehicle would be insignificant 
and even not measurable at the regional level; yet the operation of 
thousands of vehicles could be very significant. 

A similar situation arises in connection with the many separate 
actions which may take place at a facility during a year's operation, 
including actions taken as part of the Military Construction Program 
(HCP) for the base. If one were to examine these actions separately, 
it is possible that no individual action would warrant the preparation of 
a statement. However, if all actions are considered as a single lumped 
action, the total impacts may be sufficient to justify the preparation 
of a single statement covering the combined actions. 
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SECTION Ill 

ENVIRONMENTAL BASELINE DATA AND INFORMATION SYSTEM 

1. INTRODUCTION TO DATA AND INFORMATION SYSTEMS 

The preparation of required environmental statements can be painless, 
and hectic last minute crises avoided, by keeping a careful, up-to-date 
environmental data and information filing system, Such an accessible 
and orderly storage system will enable environmental documents to almost 
write themselves. In addition to facilitating the preparation of 
environmental documents such a system will also provide fast and accurate 
access to the detailed data and information upon which the documents 
and their conclusions are based. This can be particularly important 
during the public phases of the review procedure when the statements 
and/or conclusions of the environmental document might be questioned 
and the source upon which they are based must be speedily produced. 

The use of any data and information system is the end process. 
Before a system can be used it must first be defined, then established 
and maintained. Finally, a retrieval method is required in order to 
identify and obtain the desired data and information. Systems can range 
from a simple storage box to sophisticated computer systems. However, 
for the purpose of preparing environmental statements as explained in 
this report, it is likely that a system consisting of a five-drawer file 
and a box of index cards will suffice. Before describing such a system, 
it will be helpful to review some terms relating to, and attributes of, 
data and information systems. 

• Data. "I often say that when you can measure what you are 
speaking about, and express it in numbers, you know something about it." 
This quotation of Lord Kelvin serves to define data; i.e., they are 
generally numerical in form and result from a measurement. Each element 
of data (datum) must be qualified as to what is being measured, units 
used, location and time. The basic measurements are termed raw data; they 
may then he corrected, transformed, made part of a larger collection of 
data and convered to statistics. For example, the stage of a river 
(elevation of water surface) may be adjusted for a known error in gage 
setting, then converted to an average depth of flow, further transformed 
into flow rate in cubic feet per second, and eventually combined with 
other data to provide mean annual flow values. 

• Information. Information can be defined as the body of 
knowledge about a subject which cannot be categorized as data. Information 
tends to be qualitative rather than quantitative in nature, e.g., maps, 
photographs, reports, lists of names (i.e., the wildlife species indigenous 
to an area). Information can include processed data such as statistical 
values which tell aomething about a basic data set. Not all writer• 
distinguish between data and information, and they may use the terms 
interchangeably or use one term to mean both data and information. 
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• Baseline Data and Information: The set of data and 
information that applies to the initial state of a system, from 
which changes in the state of the system cen be described. It 
should be noted that there can be several s~ts of baseline data 
and information (e.g., one for the start of each year) depending on 
the action involved and the selected time of reference. The term 
is sometimes also used in a loose sense to simply mean basic or 
fundamental data and information, the exact definition of which 
depends on the study involved. 

• Data Storage Considerations. Raw data is often recorded 
on charts or digitally on maps, or it may simply be logged on a 
sheet of paper. The advantage of storing all raw data is that a 
complete record is available, albeit in a bulky and not always 
practical form. Storing only the statistics of data can save space 
and time for the user, provided the transformations do not mask 
something which may be needed. For example, storing only mean monthly 
stream flows (derived, for example, from hourly stage readings) could 
mask flood events or low flows on weekends due to reservoir regulation. 

Since complete raw data are generally stored by responsible 
other agencies (i.e., USGS), it will generally suffice to store only 
summaries for the local environmental data system. 

• Information Storage Considerations. The primary problems 
with information storage are the various formats and potentially 
large volume of documents involved. A separate rack or map file 
drawer is useful for maps and drawings. Tables, figures and small 
reports can be placed in folders by categories and stored in a file 
cabinet, together with the data summaries. Books and large loose
leaf binders and reports can be placed in a bookshelf. In many cases, 
the required information is stored elsewhere at the base; in this 
case, it is sufficient to store only a reference indicating the type 
of document and the location where it can be obtained. 

• Cataloging. This is an art and its specific form depends 
largely on the types of documents involved and the personal preferences 
of the organizer of the file. Letters, for example, are generally 
filed by originating branch and date. Books and technical papers 
may be cross referenced by title, author, and subject. The latter 
can include an abstract and a key-word index in the event that 
several subjects are important in identifying the document. If no 
index file is maintained, cataloging titles can be placed in the file 
drawer label holder, or fastened to the edge of a shelf. However, 
if an index file is maintained. it is possible to assign serial 
numbers to each document, and maintain the document file in simple 
numerical order. Thus, the index file itself must be catalo~ed; 
the storage location of any document is immaterial as long as the 
identifying number is on both the card and the document. This 
system simplifies the storage and retrieval task but demands 
the index card file be kept up to date. 
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With these definitions and their related considerations in mind, 
it is possible to design a potential data and information system for 
use in preparing environmental statements as required by AFR 19-2. 

2. GENERAL DESIGN OF A DATA AND INFORMATION SYSTEM 

The system should be designed to meet these criteria: 

• Be complete enough for the purpose intended (to aid in the 
preparation of environmental statements) 

• Provide easy storage and retrieval, by both the original 
designer and future personnel who are assigned the EIS task 

• Provide for file maintenance through the discarding of 
obsolete or duplicate material 

• Be dynamic to permit future modifications and expansion. 

Methods for meeting these criteria are discussed below. Since Air Force 
installations vary in size, it is to be expected the relative size 
of the environmental data and information system will vary accordingly. 
However, for conceptual purposes, one can imagine the system as consisting 
of a five-drawer file cabinet with a supplementary metal box for 3- x 5-inch 
index cards. The actual system must, of course, be consistent with 
Air Force policy on files, and as established by each base. 

a. Completeness - The Subject Matter 

The five suggested major subject categories are listed in Table 1. 
The first file is dedicated to storing laws, regulations, standards, and 
criteria which relate to environmental protection. The criteria are 
important as reference points for comparing the ambient and changed 
conditions, e.g., the National Primary and Secondary Air Quality Standards. 
The file can be subdivided to reflect the organizational bodies which 
issue the documents. 

The second file, ACTIONS, is dedicated to storing information about 
the actions for which environmental statements may have to be (or have 
been)_ prepared. There are two suggested subsets: specific and continuing. 
The former refers to major construction projects, missions changes, teat 
range activities, etc., while the latter refers to actions which are 
continuing in nature. Thia aubcategorization is not too important, but 
the information which is stored in the file must be adequate to fully 
describe the action. As enviro1111ental statements are processed, it 
should be possible to discard the file folder since the action will 
have been described in the environmental statement. However, some 
actions, such as the construction of a new power plant, will contain 
important data for future use (such as boiler emissions), and these 
data should be preserved for future use unless it is readily available 
from other base sources. 
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TABLE 1. GENERAL CATALOGING FOR 
ENVIRONMENTAL DATA/INFORMATION SYSTEM FILE 

1. LAWS, REGULATIONS, STANDARDS AND CRITERIA 

1.1 Federal Laws, Executive Orders 
1.2 Federal Regulations, Standards, Criteria 
1.3 Air Force Regulations 
1.4 State Laws, Regulations, Standards and Criteria 
1.5 Regional Plans 
1.6 Local Ordinances 

2. ACTIONS 

2.1 Specific - by name (e.g., MCP line items, test range 
operations) 

2.2 Continuing - by year (e.g., the five-year master plan) 

3. THE ENVIR0Nf£NT 

3.1 Physical (Air, Land, Water, Resources) 
3.2 Biotic (Flora, Fauna, Ecological Systems) 
3.3 Human (Population, Economics, Recreation, Transportation, 

etc.) 

4. ENVIRONME~TAL ANALYSIS AND IMPACTS 

4.1 Air Quality 
4.2 Water Quality 
4.3 Noise Analysis 
4.4 Solid Waste Disposal 
4.5 Hazardous and Toxic Materials 

5. REPORT PREPARATION, EXAMPLES. AND CONTACTS 
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The third file contuins data and information about the environ
ment. Three subsets are suggested; physical, biotic and human regimes. 
Each of these can be further divided as indicated in Table 1. The 
subdivisions for the physical and human regimes are relatively well 
defined, but those for the biotic regime may not prove practical due 
to the diversity found in many biological studies. 

The fourth file contains information about how to perform analyses, 
e.g., simple air dis;ersion modeling. Methods for taking sample• 
and having them analyzed can also be stored in this file. 

The fifth file serves as a location for documents not expreasly 
classified in the first four files. It can include information on 
report preparation, sample environmental statements, lists of 
contacts for obtaining information, etc. 

b. Storage ~nd Retrieval 

If only a single individual were to use the file system, and 
if its contents were limited to one file cabinet, it would not be 
essential to maintain an index file since the one person could 
generally remember where various docwaents should be filed, and 
little time would be wasted in thumbing through the file in search 
of a document. However, since aeveral peraons on base are likely to 
need to use the file, and since new personnel will becoae responaible 
for it as a result of tranafera, it is neceasary to establiah a 
coding system for storage and retrieval. 

Each document should be aasigned a unique code number, consiating 
of the general file name and the document'• location in the file. The 
file name could be "EDIS" (.!,nvironmental Data and ,!_nformation !,stem); 
the location number could be the category folder followed by a sequence 
number. Thus.a document containing local noise ordinances may be 
labeled "EDIS-1. 6-1." The document code number should be marked 
clearly on the front cover of the document. 

An index card for the document should then be prepared using a 
format as shown in Figure 4. Thia card can also be used for notation• 
concerning the information and as a sign-out card if the document is 
borrowed from the file. 

Index cards can also be prepared for documents which are not 
actually stored.·in the document file cabinet, but which are available 
elsewhere on the base or the local c0111unity. For exaaple, a regional 
planning report may be available at the baae engineering library, and 
it may contain information which applies to aeveral environmental 
subjects. Figure 5 shows an index card for this type of docuaent. 
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EDIS - 1. 6 - 1 

Noise Ordinances, City of Centerville 
Office of the Mayor, 1968 

(Note: telecon 10/74 with J. Smith, City 
Solicitor; above still in effect but may be 
revised in Spring 1975) 

Borrowed 11/6/74 - Lt. J. Uoe 

Figure 4. Sample EDIS File Index Card 

EDIS - 1.5 - 3 {Mark AFB Engr. library) 

John Smith Associates, Inc. 
Regional Land Use Management Plan 
Regional District C0111r1ission, Centerville XO, 1971 

Geology - pp. 20-25 
Land Use - pp. 30-50 

Population - App. B 

Figure 5. Sample Index Card for Report Located Elsewhere on Base 
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An index card file is not essential for a data and information 
system, and it can be (and should be) omitted if the manpower is not 
available to maintain it. However, the numbering of documents is 
essential to permit the return of documents to their appropriate file 
location. 

c. File Maintenance 

An incomplete or outdated file ~an be worse than no file since 
it can lead to errors of both omission and commission. To some 
extent these can be avoided if the user of the file is alert and 
does not assume the file is in excellent condition. However, in 
establishing a file, the person responsible for it must also assume 
responsibility for keeping it current and reasonably complete. 

Several actions can be taken to maintain an environmental data 
and information file. For data which are normally taken on a 
continuing basis (e.g., air or water quality samples), arrangeaents 
should be made to have copies sent to the file. It ia also possible 
to have one's name placed on mailing lists for data which are 
published annually, e.g., water supply papers or town reports. 

The efficiency of a file is also reduced if it contains too 
much outdated material. An annual review of docwaeuts should be made 
to discard outdated material; also, when a new or revised document 
is received, the old one should be discarded. However, not all old 
data and information is outmoded for the purpose of preparing 
environmental statements. For example, annual surveys ude of 
indigenous wildlife species can serve as baseline data to indicate 
long-term trends. As a rule, data should be preserved, whereas 
information can be discarded upon receipt of an updated report. 
However, a final decision can only be made by careful consideration 
of each document. 

d. File Dynamics 

Environmental syatema are both large and complex, and the 
preparation of environmental atateMnts requires interdisciplinary 
investigations. Accordingly, one should not be surprised to find a 
multiplicity of subjects appropriate to an environaental data and 
information ayst•. It would be expected that the file would continue 
to grow for several years before reaching a more or leas steadv 
state. Very often each new action for which a stat ... nt is prepared 
involves s011e new area of investigation, the study of which will 
generate new it ... of data, thus expanding the utility of the ayatea. 

The filing procedure• which have been deacribed are flexible, 
and they perait eaay expanaion and additiona to the file. Whenever 
a particular location gets too filled, it uy be deairable to 
eatabliah further file aubaets. Thu• "water" uy be aubdivided into 
"hydrology," "water aupply," and "waatewater trutaent." 
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3. INFORMATION SOURCES AND DATA COLLECTION 

After the data and information ayat• baa been designed, a file 
obtained, and dividers and folders have been labeled, the next step 
is to obtain, code and store the docuaents. Thia task may seem 1.Dlllense, 
partly because of the complexity of environmental systems, and partly 
because there is never an end in sight. It may therefore help to 
solve the problem by understanding it in terms of some separable 
concepts. 

The first of these is the vast majority of data required 
for environaental statements already exist somewhere in printed 
form. Collection of new data and information is both time consuming 
and expensive, and this approach should only be used as a last resort 
after a review of the existing literature has been coapleted. 

The second concept is there are two time frames for data 
collection: one in advance of the time the data and information 
are required for report preparation; the other during report preparation. 
Some time should be allocated to the former, say an hour or two a 
week, with emphasis on basic data that will be needed for essentially 
any environaental statement (e.g., meteorological and clillatological 
data). Thia is particularly applicable to data which take time to 
order and receive. When the time coaea to prepare a statement for a 
specific action, there will be a need to collect data and information 
relating to the action. As these docuaents are collected, they should 
imlediately be cataloged and added to the data and information files. 

The third concept is data and information are available at 
three aeneral source levels: within-base, off-base (aunicipal, 
regional),and at the federal-state level. As a general rule, each 
level will have data specific to its area of jurisdiction, althouah 
higher levels uy be able to disaggregate their data for subset 
geographical areas. Very often persona within each level know other 
persona in the same area who can provide environaental information. 
Therefore, when a contact is made and the na ure of the problem baa 
been explained, it is wise to aak for names of other individuals in 
the area who might be contacted. Private and non-profit organizations, 
such as aportS11en'• clubs, historical societiea,and environaental 
organizations, should also be contacted since they often have site
specific information which ia not available elsewhere. 

The fourth concept is you cannot expect to get data and 
information if you do not ask for it. A aillple telephone call i • often 
adequate: however, a letter request may be necessary to obtain more 
detailed reports. Personal visits to aaenciea or other potential 
source• are very useful and productive, since it is possible to review 
the docuaenta in order to select those of value and to take note• 
on other Mterial which aay only be available on a loan basis. 
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Finally, it may be found either insufficient or no data and 
information are available concerning a file category. This fact alone 
is useful to know, and it should be recorded in a memo to the file 
including the sources which were contacted and the basis for reaching 
the conclusion. Consideration should then be given to initiating an 
action to obtain the data by field investigation. 

With these concept• in • ind, it should be pos• ible to develop a 
useful and coaprehensive data and information sy• tem. Name• of 
typical sources to be contacted are given in the following •ectiona 
of this report under each subject category. 
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SECTION IV 

STYLE, FORMAT, AND CONTENT 

1. GENERAL 

Since enviromaental atudiea cover a large number of diaciplines, 
the person assigned the reaponaibility of preparing the reports will 
probably find that his own professional training can only be applied 
to certain areas of the investigation. However, by study of this and 
other related environmental manuals and publications, and by obtaining 
experience aa a result of preparing reports, one should soon become 
qualified aa a general environmentalist. Thia means the person 
should be able to recognize the magnitude and importance of potential 
impacts and know when to seek guidance and assistance from the 
appropriate technical specialists. 

One skill which auat not be omitted ia report writing. 
Environmental atat•enta offer a particular challenge since they 
must be written for the layman, using the general style of newspaper 
reporting; yet they must contain sufficient technical data and analysis 
to permit reviews by specialists in various fields. Books on the general 
aubject of technical report writing are available in moat libraries, 
and they should be reviewed before attempting to write a major report 
for the first time. Copies of impact statements prepared by others 
can be obtained from issuing agencies, and samples of these should 
be examined to obtain a sense of what makes a good or poor report. 

2. STYLE 

The difference between a good and an unsatisfactory environmental 
statement depends on the material it contains and the manner in which 
this aaterial ia presented. In addition to the military and govern
mental personnel responsible for reviewing environmental documents, 
environmental statements are intended to inform the public. In the 
case of controversial actions the environaental statement will be 
exaained carefully by very critically disposed public eyes; thus, as 
public documents, the contents and the stvle of environmentRl rlnr.11111•ntq 
are extremely :lllportant. Unclear inforaation ia alaoat as bad aa 
aiaaina or inaccurate inforaation. So• :lllportant "DO'•" and "DON'T'•" 
are listed in Table 2. 
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TABLE 2. DO'S AND DON'TS FOR 
ENVIROHMENTAL STATEMENT PREPARATIONS 

DON'T 

DON'T try to pad, don't add non-relevant or duplicate material. 
DON'T try to evade crucial points, don't omit important facts 

and problems. 
DON'T exaggerate beneficial impacts. 
DON'T try to avoid or de-emphasize deleterious impact. 
DON'T write down to your reader. 
DON'T asswne a great deal of detailed technical knowledge on 

the part of the reader. 
DON'T try to II snow" the reader with comp 11 ca ted graphs. 

equations or other such devices. 
DON'T be flippant or casual. Treat all matters seriously. 
DON'T include unsupported conclusions and opinions. 
DON'T make value judgments. 
DON'T view the preparation of environnental doc11111nts and environ

mental reviews as a nuisance that the Air Force must endure. 

DO be brief, accurate and clear. 
DO stick to the facts. 
DO indicate the sources of important b1ts ot 1ntormat1on. 
DO make good use of photos, figures, tables, charts and 

other clear illustrative material. 
00 be objective and thorough. 
DO anticipate questions to be raised by the public. 
DO try to anticipate and be sympathetic with public fears 

that the action may precipitate. 
DO ass1111e that your reader will be intelligent, interested, 

and fair. 
DO take your job seriously, and 
DO your best. 
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In your enviromaental statement you will be aaking atat•ents 
which can have four levels of strength (Figure 6). Beat of all, of 
courae, is a docwaented quantitative atat•ent of fact (A). If you 
have to make some kind of estimate (B), be sure to indicate how the 
eatillate was arrived at. If no quantitative estimate is possible (C), 
it ia • till very useful if either an upper or lower lillit can be 
eatillated. In particular, try to avoid saying an impact is 
negligible or uniaportant without defining what is meant by these 
teraa. Nothin1 ia mre irritatina to critical eyes ~an an oversight 
in an environaental document. Therefore, mention a possible impact (D) 
even if there ia very little you can say about it that is concrete. 
Even a gueaa is better than nothing at all, provided vou carefully 
distinguish facts, estillatea, and opinions. 

3. FORMAT 

The firat step in preparing an environaental state•nt is to 
develop a detailed outline of the report. The required contents are 
liated in Section 2 of Attachment 2, AR 19-2 (22 November 1974). 
The principal aectiona are aa follows: 

a. Title Page 
b. Suaaary Sheet 
c. Table of Contents 
d. Body of Statement 

1. Introduction 

a. Project description 
b. Existing site characteristics 

2. Relationship of Proposed Action to Land Use Plana, 
Policies, and Control for the Affected Area 

3. Probable lapact of the Proposed Action on the 
Environment 

4. Alternatives to the Propoaed Action 
5. Probable Adverae Environaental Effect• Which Cannot Be 

Avoided Should the Propoaal Be lapl•ented 
6. Relationahip Between Local Short-Tera Uae of Man's 

Bnvironaent and the Maintenance and Bnhanceaent of Long
Tera Productivity 

7. lrreveraible and Irretrievable C01111it•nta of Reaourcea 
That Would Be Involved in the Propoaed Action Should It 
Be lapleaented 

8. Conaiderationa That Offaet the Adverae Bnvironaental 
Effects 

9. Detail• of Unreaolved laauea 
10. Bibliographic Reference• 
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A Best 

B ~isetter 

C Good 

D Adequate 

[ DOCUMENTED, QUANTITATIVE STATEMENT OF FACT I 
According to Ms. Smith27 of the Regional 
Historic Conrnission, there are no historical 
or architecturally significant buildings or 
sites and no registered landmarks in the 
impacted area. 

I QUANTITATIVE ESTIMATE I 
If the system is generated 24/hr/day only 
during the two months of drouqht (July
August) a total of 48,000,000 gallons of 
water will be used. 

I QUALITATIVE OR SEMI-QUANTITATIVE ESTIMATEI 

The contribution of these sources to regional 
atmospheric turbidity is expected to be 
negligible (less than 1%). 

(MENTION OF THE IMPAcTl 

Because of their transitory nature and highly 
variable flock sizes, no reliable estimates 
can be made of the numbers of migratory wild
fowl which might be affected. 

Figure 6. Four Types of Quantitative and Qualitative 
Statements in Descending Order of Preference 
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It may be helpful to use a decimal paragraph numbering system, 
since this permits several people to prepare different sections and 
yet have each contribution clearly identified as to its location in 
the report. For example, the existing site characteristics may be 
developed as shown in the following partial outline: 

1.0 INTRODUCTION 

1.1 Project Description 
(etc., with its own breakdown) 

1.2 Existing Site Characteristics 

1.2.1 Physical Environment 

1.2.1.1 Terrestrial Regime 

1.2.1.1.1 Geographical Location 

1.2.1.1.2 Topography 

1.2.1.1.3 Geology and Soils 

1.2.1.2 Atmospheric Regime 
(etc.) 

1.2.1.3 Hydrologic Regime 
(etc.) 

Once a subsection such as "1.2.1.1.2 Topography" has been written 
for a particular installation, the text should not change over a 
period of years, and it could be reused for several reports. Further
more, subsections of this type can be prepared in advance of an 
action and simply filed for future use. 

4. USE OF ILLUSTRATIONS 

The amount of text can often be reduced substantially and the 
ideas of the report coaaunicated more effectiv~ly by use of graphical 
material. Common examples are: 

• Maps and Plans. These are used to show spatial relationships. 
A location map should be included in all reports; it should show the 
installation within a state bounda~y, including principal cities and 
other major physical boundaries such as oceans. A regional map should 
also be included; it would show a county area, the installation 
boundaries, major transportation and river systems. The location 
map can be included as an insert to the regional map if desired. 
Finally, a site plan or base map should be included, with the 
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location of actions identified. Topographic maps, as prepared by 
the U.S. Geological Survey, can be used to advantage although the 
amount of detail they contain may not reproduce well during final 
report printing. Site pluns with overlays can be extremely useful. 
Examples are those showing noise contours, soil and vegetation 
types, or restricted areas. 

• Charts and Graphs. Typical examples are pie diagrams, 
used to display the component percentages of some action, and 
histograms and bar graphs used to display numerical distributions, 
sometimes as a function of time. Figures of these types are 
convenient for summarizing tabular values, particularly when the 
numerical values are of less importance then their relationship to 
each other or the whole. Graphs must be clearly labeled, and they 
should not be made misleading by plotting only a part of the range 
of a variable unless this fact is clearly stated. 

• Diagrams. The one-line diagram is the most co1111on; it 
is used to show a functional relationship between two variables. It 
may be developed from a mathematical expression or from data 
measurements. Diagrams can be made more complex; for example, 
additional variables can be plotted by adding lines. Choice of 
units and scale should be selected to best represent the concept 
involved. Since impact statements must be understood by the general 
public, complex diagrams should be avoided; if necessary, they should 
be placed in a technical appendix. 

• Photographs and Drawings. Photographs can be extremely 
helpful in portraying an area, particularly oblique aerial photographs. 
However, the details are generally lost in the reproduction process, 
and the plates from which they are printed must be prepared 
professionally to obtain reasonably clear reproductions. A good 
sourca for such photographs or plates is the base information office, 
which may have copies that have previously been cleared for 
issuance to the press for public information brochures. 

Illustrations can be used to clarify a concept (e.g., organizational 
charts, flow diagrams for a process, aircraft flight patterns), or 
to illustrate a structure (e.g., cross section of a drainage ditch) 
or a biotic species (e.g., tumbleweed). Drawings, including 
lettering and legends, should be designed to remain legible after 
the reproduction process. Avoid colors, which cannot be reproduced 
economically, using instead cross hatching or commercially available 
shading materials. 
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5. AVOIDING DUPLICATION AND UNSUPPORTABLE CONCLUSIONS 

To some extent, the required contents of an environmental state
ment are such that duplication may occur. For example, Section 3 
involves the discussion of all impacts, while Section 5 involves 
the discussion of those adverse impacts which cannot be avoided. 
Obviously, 5 is a subset of 3. However, in this case one should 
not merely repeat the discussion of 3 in 5, but rather list the 
impacts by title only in 5 and explain why they are unavoidable. 
Conversely, when writing 3, describe the impacts but save the 
conclusion they are unavoidable until 5. 

Another conanon area for duplication involves the description of 
the action, the description of the environment, and the impacts. For 
example: "The proposed 1,000-foot runway extension will cross an 
existing brook, but this is not expected to affect the surface 
drainage patterns due to the small catchment area of the brook and 
the permeable nature of the soil." 

Unsupportable conclusions are often found in impact statements. 
This may occur because the author failed to include the data and 
information necessary to support a conclusion but, more often. it 
reflects the author's feeling that definite conclusions must always 
be reached. It should be noted that impact statements are intended 
to be reasonable efforts to evaluate and report on beneficial, 
adverse, or neutral impacts. However, there are times when the 
non-availability of data and information or the lack of analytic 
methods precludes reaching a conclusion. In such cases, this situation 
should be stated as the reason no conclusion could be reached. 

6. CONTENT OF REPORT 

The required contents for an environmental statement, including 
preface material, are given in Attachment 2, AFR 19-2, 22 November 1974. 

Typical sections and subsections for use in environmental 
statements are identified in subsequent sections of this report. Not 
all subsections may be needed for a specific action, and it is up to 
the principal author of the statement to decide which topics are 
relevant. However, if a topic which is normally discussed is deleted 
for a specific action, it is wise to include it as a paragraph 
heading, then give the reasons for excluding the discussion. For 
example, in the section on impacts: "Hydrologic Regime. The 
proposed action will have no significant impact on surface or Rround 
waters or on water quality." By this technique, reviewers will 
know this potential impact area was considered by the author 
and not simply overlooked. 
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Whenever possible the sources of facts should be cited. Number 
such sources sequentially as they appear with superscripts and include 
a list of references, listed by the number, e.g.: 

27. Smith, J. H., Ms., Chairperson, Regional Historic Conunission, 
Private Communication, August 10, 1974. 

28. Anon., Data Sunanary: Hampton City, Div. State Planning and 
Community Affairs, Richmond, Va., 1973, pp. 14-18. 

29. Budahn, P. J., "Study to Gauge F-lS's Noise Impact," Daily 
Press, May 25, 1974. 
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SECTION V 

DESCRIPTION OF THE PROPOSED ACTION 

This section of the enviro1111ental statt!lllent should describe the 
proposed action and provide a statement of its purpose. Simple actions 
may sometimes be described in a few paragraphs, but larger and more 
complex actions must be subdivided so that each phase can be 
discussed in order. The manner of subdividing the action will 
depend on its nature and sometimes on the personal preferences of 
the author. A suggested breakdown, which follows, is based on the 
general concept that actions will vary over a period of time, and 
different potential impacts may occur during the construction, 
the operational, and the phasing-out time periods associated with 
an action. These three phases are introduced with a general 
description, and followed by a subsection dealing with any unique 
attributes of the action. 

1. GENERAL DESCRIPTION 

This should serve to introduce the reader to the overall action. 
It should include the nature of the action, its location, and the 
object or purpose of the action. If the object of the action relates 
to the national defense, there should be a brief description of how 
the proposed action will strengthen the national defense. The 
relationship between the proposed action and national policies 
(e.g., pollution control laws and regulations) should also be 
mentioned. If a proposed action is part of a larger system or a 
long-term plan, these should also be described and the relationship 
of the proposed action to such systems should be described. 

In some actions, such as the beddown of a new aircraft, it is 
possible to include a subsection which describes the performance and 
emission characteristics of the aircraft. Such descriptions can be 
inserted from standard releases or by reference to an environmental 
statement which was prepared in connection with the development of 
the equipment. 

2. CONSTRUCTION PHASE 

This phase should cover those parts of the total actions which 
are unique to preparation and activation. This is primarily 
construction, although personnel re-assignments should also be 
included if significant. Construction activities generate their 
own form of impacts (e.g., dust, noise, soil erosion from stripping 
and excavation, truck traffic), ~nd any special protective measures 
which will be applied during construction shou~d be included in 
the text. 
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For some actions, the significant impacts occur mainly during 
construction. The installation of an underground POL pipeline is an 
example. In this case, the clearing of the ri~ht-of-way, the excavation 
of the ditch, the scarred appearance of the land, and the potential 
soil erosion prior to the time vegetation has been re-established are 
the principal impacts. During the operational phase (which can be 
50 years or more), the only significant impacts are the corridor 
effect of the cleared right-of-way passing through forests, and the 
annual maintenance to keep the right-of-way cleared. Thus, in describina 
this type of action, attention must be given to construction methods 
(how deep will the ditch be dug, blasting techniques for ledge, how 
will streams and rivers be crossed), and environmental controls to 
be applied (intercepting ditches for runoff, sedimentation traps, 
reseeding and mulching). If possible, these descriptions should 
be obtained directly from the proposed construction plans and 
specifications. 

The construction phase section should also contain a listing 
and description of all facilities to be constructed in connection 
with the action. The description should include size, location, 
approximate cost, and other pertinent information such as architectural 
style or treatment. Howe~er, operating characteristics (e.g., for 
a new power plant) should be reserved for the next section. 

3. OPERATIONS PHASE 

Here one should describe the action as it will occur when the 
project is fully operational. This is the phase most people 
think of as the principal action to be described, and if the 
construction and abandonment aspects are of minor importance,this 
is the only phase that needs to be addressed. 

An "operation" implies people are doing something, generally 
making use of constructed facilities and equipment, using various 
supplies and energy (input re8'0urce1), and creating outputs in the 
form of waste products. The description of the operational phase 
of the action must address each of these to the extent necessary to 
later identify and, when possible, to quantify the impacts on the 
environment. 

a. People 

If the action involves an increase, decrease, or transfer of 
personnel, the change in numbers of people should be given. The 
numbers directly attributable to the action should be identified 
separately from total installation population. Also, if a transfer 
of personnel is likely to cause a change in the distribution of 
military/civilian, young/old, or single/family ratios, these should 
be identified. If the action does not involve a significant change 
in personnel, this should be clearly stated (since it can save 
considerable work during impact analysis). 
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In deciding what change in number of personnel constitutes a 
significant amount, consider the results in terms of housing units 
(either new requirements or empty units placed on the local market), 
the impact on community and/or base schools and hospitals, the impact 
on vehicular traffic, and the economic impact on the community. If 
there is any question, the personnel changes should be full described. 

b. Constructed Facilities 

These include dormitories, shops, power plants, runways, etc. 
During the operations phase, these facilities can cause impacts 
when they are in active use and when they are inactive (or passive). 
For example, an active power plant requires inputs of fuel and 
generates outputs of energy and waste products i n the form of solids 
(ash), liquids and heat (cooling water), and gas (stack emissions). 
The power plant can also create impacts whether or not it is operating. 
Examples are the aesthetic impact of the building, its interception 
of precipitation and possible change in runoff, and possibly an 
increased hazard to air traffic due to its stack. 

Runways are not active in the sense of power plants, but their 
relatively large impermeable surface may affect local surface 
drainage patterns. 

Obviously, the description of all constructed facilities and 
their operational characteristics can be a sizable task. Only 
those aspects which may result in an impact need be described in 
detail. However, include at least a brief description of all facilities 
involved in the action in order to meet regulatory requirements and 
to allow reviewers to reach independent conclusions. Describe 
facilities which may cause an impact in sufficient detail to allow 
the later identification and if possible the quantification of the 
impacts. 

c. Equipment 

This applies primarily to aircraft, but, it can also include 
vehicles. The number of sorties or trips should be estimated as should 
their time distribution. If the characteristic noise and exhaust 
emissions have not previously been given, they should be included. 

d. Teat and Training Activities 

The activities at training ranges and testing facilities must 
be described to indicate types ot ordnance detonated, rockets fired 
or other material being teated. The waste products of such actions 
should be described in quantitative and qualitative terms, as well 
as noise output and any other unusual emissions such as smoke. The 
time the tests will take place should also be discussed. i.e., 
season, days of week, and hours during the day. Methods for 
controlling brush fires should be discussed, and methods for cleanup of 
waste materials. 
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4. ABANDONMENT PHASE 

Some projects may cause impact• after they have c011pleted their 
operational life, and there may be special action• which are planned 
in anticipation of this. An example is a •anitary landfill. When 
a particular site has been filled, there may be a final covering of 
soil and planting of vegetation. Special provisions may be made to 
control leachate and to vent gaseous products of decomposition, and 
to maintain the area as a result of long-term consolidation. 

If a proposed action is likely to cause environmental impact• 
after it is abandoned or de-activated, the de• cription of the action 
should include any measures which may be taken at that time to 
mitigate the adverse impact•• 

5. ABNORMAL EVENTS 

Some actions may create situations in which an abnormal event 
(accident) could cause significant adverse impacts. The•e event• 
are often characterized as having a very low probability of occurrence 
but a high level of adverse impacts if they should occur. Examples 
would be the crash of an aircraft in a populated area, the explo• ion 
of an ammunition depot, or the accidental release of large quantities 
of hazardous or toxic materials to the environment. Other examples 
are the rupture of the Alaska pipeline with an attendant spill of 
crude oil in the arctic tundra, or the loss of crude oil from a 
very large oil tanker. 

If the action being described includes the po•aibility of this 
type of abnormal event, the description of the action should include 
a subsection which describes the abnormal event, the probability 
of its occurrence (based on analysis of the historic occurrences 
under similar actions), and the preventive and protective measures 
which are included in the plan of action. 

Preventive measures are those which are employed to prevent the 
occurrence of the event, such as radar on ships to detect other 
vessels. In general, preventive measures include instruments which 
provide warnings that the system is begiMing to malfunction, and 
other automated devices which serve to shut the system down. Routine 
maintenance and inspection are also examples of preventive measure• • 

Protective measures are those which serve to mini•ize the adver•e 
environmental impacts after an abnormal event has occurred, such as 
floating booms to contain an oil spill from a tanker. Automatically 
closing valves on pipelines, fire sprinkler systems, fire fighting 
apparatus and hazardous wa• te cleanup crews are other example• of 
protective measures. 
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The aubsection concerning abnormal events, if it is deemed 
necessary to have one, should be balanced in scope and depth with 
the other subsections which describe the action. The purpose is to 
recognize that accident• can happen, t·o indicate this fact 
has been recognized, and to describe the preventive and protective 
measures which have been included in the plan of action. 

6. OTHER FORMATS 

Because of the great variety of actions for which environmental 
stateaent• may have to be prepared, it is iapoaaible to prescribe a 
rigid format suitable for all actions. The format auggested 
above is based on the temporal aspect of action• (construction, 
operation, abandonaent) and special or abnorul events. 

However, other formats are posaible and may be easier to write 
and for the reader to follow. If the action involves a large area 
or several areas, a spatial breakdown could be used. In other cases, 
a functional format may be best, e.g., the various missions of several 
comnands. 

In order to select the beat format, outline several veraions 
and select the one which seems easiest to write and which provides 
the reader with a lo1ical sequence of descriptive it••· With a 
good format, it should only be necessary to describe each it• once, 
and the reader should be able to follow the action without having 
to reread the description. 
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SECTION VI 

DESCRIPTION OF THE E.~ISTING ENVIRONMENT 

1. GENERAL 

The previous Section V concerned the description of a proposed 
action which will occur in, and potentially affect, a part of the 
earth's environment. This Section VI will explain how the pre
action state of this environment is to be evaluated and described. 
The next Section VII is concerned with the impacts (changes in the 
environment) which are expected to occur as a result of the action. 

It is important to note che difference between Section VI and 
VII. The formar can theoretically be prepared without any knowledge 
of the proposed action, provided the boundaries of the environmental 
system have been defined. The latter, however, can only be detenained 
with a knowledge of both the proposed action and the state of the 
existing environment. 

The term "Existing Environment" is used in a special sense which 
must be qualified. In a literal interpretation, it may be construed 
as a collection of baseline data and inforaation which could constitute 
a "snapshot" view of the environment at the existing ti•. Actually, 
the environment is a dynamic ayatm which is constantly undergoing 
change. 

Data about present conditions IDa! fail to adequately describe 
the environment. For example, the average annual flow in a atreaa 
or river 1111st be baaed on many years of observation; this year's 
data alone aay be a departure froa the norm which may be either too 
high or too low to be representative. Similarly, data such•• 
regional population are subject to change due to activities which 
are external to those described in the project action. Theae may 
be changes in the birth rate or as a result of aigration. 

While it is important to recognize this independently dyn•ic 
nature of the environment, it is allloat impossible to accurately 
predict its future atatus. For this reason, the existing state ia 
used aa a baaia for iapact aaaeaaaent purpoaea. The exception• to 
this rule apply mainly to eatablished prograaa and land uae plans 
(e.g., the eatabµslment of a new park) which can reaaonably be 
expected to affect the future state• of the envir01111ent. 

The description of the existing environment is discussed below 
under four major divisions: the physical emrironaent (subsection 2), 
the biotic environment (subsection 3), the humsn environaent (subsection 4), 
and air traffic (AUbaection 5). The latter, of course, ia a •ubaet 
of the huaan environaent, but because of it• iaportance in Air Force 
operationa, it ha• been described in a •eparate •ubaection. 
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2. PHYSICAL ENVIRONMENT 

The physical environment consists of three components; the 
lithosphere (land), the atmosphere (air), and the hydrosphere (water). 
Another way of looking at it as the physical environment is the 
total environment minus all living things (including man), but, 
including the physical-che~ical consequences of the presence of 
living things. 

The methods for describing the physical environment are 
discuss~d under the following categories: 

a. Terrestrial Regime (including topography, geology, soils) 
b. Atmospheric Regime (including noise, air quality, radiation) 
c. Hydrologic Regi• (including surface and groundwater, 

water quality) 

a. Terrestrial Regi• (Land) 

Unlesa previously covered under "Deacription of the Propoaed 
Action," describe the geographical location(s) to be affected 
by the propoaed action. Thi& includes township, county, and state, 
and longitude and latitude, and installation naae, if any. Specify 
the diatance fr011 the closest major cities and from auch closest 
major environaental features a• aountain range•, major lake• and/or 
river•, • ajor desert•, state or national parks and forest• and other 
recreational area•• Include a detailed map of the iapacted area 
itaelf. If, within the iapacted area, the iapact ia expected to be 
particularly severe on subareas, maps of these aubareaa ahould be 
included in even greater detail. 

Theae map details ahould include all the impacted topographic • 
feature• of the action area, including lake•, atrea• a, rivers, 
110Untain•, deaert•, valley•, etc., both natural and aan-ude. U.S. 
Geological Survey (USGS) topographic t1ap• are ideal for this purpose 
since they • how a wealth of detail, however, they aay not be aufficiently 
up to date with respect to highway•, roads, and other aan-.ade 
feature•• Major route nuaber• should be shown. Aerial photographs 
MV alao be uaeful in addition to, but never in place of, detailed 
aapa. The beat aenae of the terrain i • frequently achieved through 
low oblique aerial photograph• and/or ground level panor•ic 
photograph•• Thia aaterial ahould all be carefully labeled, .. pa 
ahould be legible, and the apecifically iapacted area• should be 
clearly indicated either by •hading or by heavy outline. 
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Mineral resources are shown in USGS geological survey maps. In 
these maps, which also indicate mines, surface mineral deposits 
(outcroppings) are shown in various colors, hence it may be desirable 
to make simplified black and white line drawings for these maps. In 
addition to the maps, major topographic and geological features should 
be discussed. While the USGS is concerned with resources, the U.S. 
Bureau of Mines is concerned with and can provide information on 
reserves, i.e., potentially extractable mineral resources. Soil 
conditions should also be described and the Soil Conservation Survey 
of the U.S. Department of Agriculture prepares soil survey maps. 
Again, brief verbal descriptions should accoapany any ups and 
mention should be made here (and in the section describing the biotic 
envrionment) as to whether the area is faraed, forested, etc. since 
such information is relevant to the soil type and fertility. 

Particularly if the action involves construction or large 
amounts of earth movement, soil mechanics as well as composition should 
be discussed; in particular, bearing quality, the depth to bedrock 
or other mechanically stable deposits, subsidence, frost-heave proble•• 
erosion potential (wind and water), etc. If the action involves 
structures and/or equipment which could result in environaental 
damage if they were damaged by foundation instability or earthquakes, 
then a discussion of the frequency and intensity of sei•ic 
disturbances is critical. 

If the action involves solid waste disposal, then present solid 
waste disposal practice should be discussed. If landfill sites are 
involved, these sites should be described, i.e., they should be 
located on the maps and their present burden and capacity should be 
described. 

b. At110spheric Regille (Air) 

The description of the atmospheric regime is discussed below 
under three subdivisions: 

(1) Noise 
(2) Air Quality 
(3) Radiation 
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(1) Noise 

(a) Introduction 

Noise can be defined as the part of sound which is annoying or 
undesired. Noise is potentially one of the most important impacts in 
connection with Air Force activities, particularly due to aircraft 
operations. Thus,it is important for the author of environmental 
statements to understand the nature of the problem and to know when to 
seek assistance from specialists in noise analysis. Before attempting 
to evaluate noise, the author should review a general text on the 
subject to learn how noise is measured and its characteristics 
(e.g., the noise spectrum, annoyance caused by narrow bandwidths, 
percussive noise, nighttime noise, etc.). 

Sound levels can be measured and analyzed mathematically, but 
this requires special instruments and techniques that are generally 
not available at the base level, and for which outside assistance is 
required. However, noise complaints are usually generated by people 
on the basis of subjective judgments, and depending on the nature 
of the action it is possible for the author of the environmental 
statement to make first estimate evaluations of potential noise 
impacts by also using subjective judgments. 

The EPA has identified those products (which can also be 
c sidered activities in another sense) that are the major sources 
of noise in the u.s.1 In decreasing order of the number of people 
exposed, these sources are: 

Urban Traffic 
Aircraft 
Construction Sites 
Freeway Traffic 

At locations near airfields, aircraft noise is the more predominant 
source. llelloved from aircraft, urban traffic affects more people, 
but the noise level is generally lower. 

Insofar as any Air Force action includes events that affect 
either the ugnitude of the noise level or the nuaber of people 
associated with the above four products (or activities), there will 
be soae degree of impact. In other words, an iapact can arise from 
two causes either independently or together; the activity can increase 
(noisier aircraft assigned, for instance), causing noise levels to 
rise, or the activity can remain constant while the surrounding noise
affected population density can increase. 

1 U.S. Environ11ental Protection Agency, "Identification of Products 
as Major Sources of Noise," Federal Reaister, Vol. 39, No. 121, 
Pl• 22297, June 21, 1974. 
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Another approach in determining the possibility of impact is to 
consider those processes where the transformation of energy from one 
form to another is either at a high rate, large magnitude or at low 
efficiency. A prime example of a high rate of energy release is the 
jet engine, where the heat content of the fuel is transformed to move 
large masses of air at high speeds and at elevated temperatures to 
produce thrust. Large magnitudes of energy might be exemplified 
by a very high traffic flow rate of several thousand vehicles per 
hour on a freeway. Here each individual vehicle might not be 
considered es a significant noise source, but the total traffic 
flow definitely is. An example of inefficient energy use is the 
propeller type cooling fan used on heat exchangers (i.e., air 
handling systems). It is obvious that a noise source contains at 
least some or all of these attributes. 

In the extreme case are those noise levels so dangerous 
that hearing loss can occur. This aspect is covered in detail 
with regard to Air Force personnel in AFR 161-35, Hazardous Noise 
Exposure. OSHA regulations2 and EPA criteria3 contain the require
ments for the public sector. 

By way of comparison, the annoyance type of impact generally 
involves large numbers of people, while the hearing loss type of 
impact affects a relatively small number of people, both of which 
can be significant. 

There are several possible courses to take in describing existing 
noise conditions in an environmental statement. If noise is of no 
consequence, either before and after the contemplated action, it 
is unnecessary to provi de a detailed description of the present 
noise environment. A simple statement to that fact is sufficient to 
indicate potential noise impacts were considered. The description 
of the proposed action should support this decision and conclusion. 

If the planned action will result in noise impacts, either 
positive or negative, a description of existing conditions is 
required. In this case there are two additional approaches to 
describing the noise environment (and later the impact). Noise is a 
diffuse form of energy, varying considerably in time and extent. 
Because it is not time-wise cumulative, it is not readily available 
for accurate sampling. Thus, it can become very time consuming and 
expensive to provide a complete and accurate numerical description 
of the existing noise environment. This complete description 

2 

3 

U.S. Department of Labor, Occupational Safety and Health Administration, 
General Industry Standards and Interpretations, Volume 1, Section 
1910.95, "Occupational Noise Exposure." 

U.S. Environmental Protection Agency, "Public Health and Welfare 
Criteria for Noise," U.S. Government Printing Office, 550/9-73-002, 
July 27, 1973. 51 



can be accomplished by calculated prediction, comparisons with 
similar situations or environments reported in the literature, or by 
field measurements. If field measurements are made, it is essential 
that very accurate predictions be made in order to provide an accurate 
statement of the impact due to this comparison of absolute levels. 
In this manner, the existing conditions (measured sound levels) and 
the predicted sound levels representing the result of the action will 
be compared on an absolute basis, thus requiring accuracy. 

The alternative to the above is to characterize the noise environ
ment in words first, with calculated sound levels at, say, critical 
locations. These calculations may not be very accurate, but the model 
and methods used to perform the calculations must be logical and 
consistent with the model and methods to be used in calculating the 
levels which result from the action. In this manner, the existing 
conditions (calculated sound levels) and the predicted sound levels 
will be compared on a relative basis; the difference in sound levels 
will tend to be accurate, thus reflecting an accurate incremental 
impact assessme~t. 

The potential noise impacts will be discussed under two categories: 
those associated with aircraft flight operations and other major 
noise sources. These are covered separately in subsections (b) and 
(c) below. Noise from aircraft operations are analyzed using the 
Air Installation Compatible Use Zone (AICUZ) concept, which also 
includes potential impacts due to aircraft accidents. 

(b) Non-Aircraft Noise Sources 

• Vehicular Traffic 

Initially the existing traffic conditions should be described by 
a word picture of the major arterial network surrounding the site, 
including in somewhat more detail those roads where at least half of 
the average daily traffic count consists of vehicles whose presence 
is, or will be, due to activities at the site. Except for unusual 
situations this is about the influence level (i.e., one-half or 
double) at which significant noise changes begin to occur. Additional 
information may be given to the reader of the environmental statement 
by relating this description to a map of the area showing the site, 
roads, vehicle count, etc. To correlate this presentation with the 
site activities, a description of the traffic and/or traffic count 
within the site must also be given. These data. if available at all, 
can be obtained for the Military Traffic Management and Terminal 
Service, Transportation Engineering Agency, 12388 Warwick Blvd., 
P.O. Box 6276, Newport News, Virginia 23606, through the cognizant 
civil engineering unit involved in the proposed action. 
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Since the local area planning agency also uses traffic information 
for road development, this agency, the state, or the city highway 
public works departments are logical sources for off-site information. 
Such information is generally titled as "Traffic Surveys." 

The form of all of this traffic information should be: the 
Average Daily Traffic (ADT) (with directions, if appropriate), peak 
hourly (or half-hour) rates throughout the working day, past history 
of the area traffic growth, and plans for future highway development 
to the level of certainty compatible with the time frame of the 
proposed action. 

Since the ultimate purpose of this portion of the environmental 
statement is to describe the present effects of traffic noise on 
people and surrounding land use, additional data is required. This 
data is the surrounding land use and zoning maps and population 
distributions, both of which are available from local community 
planning agencies. 

The method for calculating highway traffic noise levels, with 
introductory fundamentals, is contained in Reference 4. The hand 
calculation method discussed in Reference 4 is described in detail 
in References 5 and 6. Although computer solutions are discussed 
in Reference 4, such analysis is generally used for detailed highway 
planning and construction and is not generally applicable to Air 
Force activities. 

As discussed earlier, several different levels of detail are 
suggested for describing the existing noise conditions. Likewise, the 
calculated noise quantities can be obtained with different levels of 
completeness and accuracy. For instance, the method described in 
Reference 5 can be tailored to suit the intent by ignoring certain 
parameters completely if the subsequent impact is described in terms 
of relative noise levels. That is, the same parameters such as 
road grade corrections could appear in both the 11before11 and "after" 
situations and have no effect on the differences in the calculated 
noise levels. Naturally, if absolute noise levels are reauired to 
describe conditions for later comparison with criteria or standards, 
all relevant parameters must be included in the calculations. 

4 

5 

6 

Bolt, Beranek, and Newman, Inc., "Fundamentals and Abatement of 
Highway Traffic Noise," Federal Highway Administration, NTIS/PB-
222-703, June 1973. 

Gordon, c. G., et al., "Highway Noise - A Design Guide for Highway 
Engineers," Highway Research Board, National Research Council, 1971. 

Kugler, B. A., and A.G. Piersol, "Highway Noise - A Field 
Evaluation of Traffic Noise Reduction Measures," Highway Research 
Board, National Research Council, 1973. 
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The final form of a very complete traffic noise description 
could include a table of results with an accompanying map, if 
applicable. The table should list those sensitive locations 
referenced to the map and the corresponding calculated or measured 
noise levels. Alternatively, the table should list those numbers of 
people and/or the particul~r kinds of land use or zones in acres, 
subjected to certain increments of noise levels depicted on the map 
by one or more noise contours. To complete the understanding of the 
data presented, a reference level or levels must be given for 
comparison. Reference 7 provides noise levels and land uses as 
required for federally supported highway construction projects. 
Alternatively, References 8 and 9 provide criteria applicable to a 
wide range of noise situations, while Reference 10 provides criteria 
specifically applicable to residential housing. In general, local 
noise ordinances, if they exist, do not apply to traffic noises but 
rather to individual offenders. Thus, it is necessary to have a 
measure of the situation in terms of how the present traffic noise 
affects what number people or the amount of land subjected to specific 
noise levels. 

When the initial assessment indicates noise impacts will 
be of minor significance, it is permissible to combine the presentation 
of before and after noise levels in a single presentation under the 
discussion of probable impacts. The purpose would be to simplify 
making compari&ons and to avoid duplication of material in the report. 

• Construction 

Obviously there are no present conditions to be described that 
involve construction noise related to the contemplated action. The 
kinds of construction inherent with the action are described elsewhere 
in the report. The only discussion that might be required is 

7 

8 

9 

10 

U.S. Department of Transportation, Federal Highway Administration, 
PPM 90-2, "Noise Standards and Procedures," February 8, 1973. 

U.S. Environmental Protection Agency, Office of Noise Abatement 
and Control, "Information on Levels of Environmental Noise 
Requisite to Protect Public Health and Welfare With an Adequate 
Margin of Safety," March 1974. 

U.S. Environmental Protection Agency, Office of Noise Abate•nt 
and Control, "Public Health and Welfare Criteria for Noise," 
July 27, 1973. 

U.S. Department of Housing and Urban Development. Report 
TE/NA 171, August 1971. 
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whether existing construction would continue during the proposed 
action. A discussion of relevant local noise ordinances should 
also be introduced at this time. A discussion of noise from 
construction equipment and operations, building equipm nt, and 
home appliances can be found in Reference 11. 

• Other Noise Sources 

The treatment of other noise sources has been identified as a 
subcategory because such sources have been recognized as being major 
contributors to the degradation of the environment. They are generally 
uncontrolled by any regional regulatory agency. The treatment of 
what might be termed minor, but at times no less important, sources 
has not been formalized because of their great variety in size, number 
and relatively diffuse distribution in the environment. Control of 
these sources has been left to the local aut hority. 

With no experience it is a practical impossibility to seek out, 
identify,and assess such noise sources. Although a compilation of 
noise complaints may serve as a starting point for identification, 
care must be exercised to insure the real basis of the complaints are 
the noise characteristics of the source. 

It is at this time expert assistance is required. An ac·oust ic 
consultant or specialist can provide an assessment of the 
present situation including field measurements as appropriate. His 
report can be abstracted to prepare the noise section on the present 
existing noise environment, and his entire report can be included as 
an appendix if noise impacts are expected to be significant. 

(c) Aircraft Noise (.AICUZ) 

(i) Background 

The Air Force has developed the Air Installation Compatible 
Use Zone (AICUZ) concept in an effort to guide, control, and regulate 
the growth and development of the land area close to military airports, 
and concurrently to prevent degradation of Air Force mission capability 
resulting from potential urban encroachment on such airports. The 
concept is based upon the development of land use compatibility guide
lines defined by both the noise levels and the potential crash 
hazards due to the aircraft operations, and embodies a process of 
projecting, mapping, and defining aircraft noise and accident potential 
areas in the air base environs. Land use compatibility guidelines 
are then applied to these areas. These serve as the basis for Air 
Force recommendations on land use planning and control by the c01111unity. 

11 
U.S. Environmental Protection Agency, "Noise From Construction 
Equipment and Operations, Building Equipment and Home Appliances," 
Decembe· 31, 1971. 
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The AICUZ program requires all appropriate KOVernmental 
bodies and citizens be kept informed of Air Force views whenever 
AICUZ or other planning matters affecting the installation are under 
consideration. This involves: 

• Providing information, criteria and guidelines to state, 
regional and local planning bodies, civic associations 
and similar groups. 

• Informing such groups of the requirements of the flying 
activity, noise exposure, aircraft accident potential and 
AICUZ plans. 

• Describing the noise reduction measures that are being 
used. 

• Insuring all reasonable, economical, and practical 
measures are taken to reduce or control Air Force noise.
producing activities. These measures include such 
considerations as proper location of engine test facilities; 
providing sound suppressors where necessary; and adjustment 
of flight patterns and/or techniques to minimize the noise 
impact on populated areas. This must be done without 
jeopardizing safety or operational effectiveness. 

The following paragraphs describe briefly the mappings and 
zones derived from the application of AICUZ, after which a description 
is given of the information needed and the procedures followed to 
develop theBe mappings and their relation to land use compatibility 
guidelines. 

(ii) AICUZ Land Use Zones 

The AICUZ program designates land areas in proximity to air 
installations as Noise Zones (NZ) and as Accident Potential Zones 
(APZ) and provides land use compatibility guidelines for each of 
these sets of land areas. 

Superposition of the NA and APZ mappings on Baae drawing• create 
Compatible Use Districts (CUD) which are the baaic planning unite of 
the AICUZ program. Through combination of the NZ and APZ land uae 
guideline•, composite c011patibility guidelines have been eatabliahed 
for each of the Compatibility Use Diatricta. 

Examples of the NZ, APZ, and of the resulting CUD for a typical 
Air Force installation having one major runway are shown on Figure• 
7, 8, and 9. The noiae zones in Figure 7 are given in term• of the 
day-night sound expoaure levels methodology, and contours are plotted 
for the Ld 65, 70, 75, 80, and 85 dB levels, and define six land areas 
or noise 18nea. 
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Land use compatibility guidelines for the• e zones have been 
developed as part of the noise expo• ure methodology. These guide
lines, which have been quite generally used for both c0111Dercial and 
military airport activitie•, have been baaed on noi•e complaint case 
histories and on various subjective response criteria established by 
psychoacoustic te• t1ng programs. 

Another noise exposure descriptor which has been widely used by 
the Air Force until recently is the Composite Noise Rating (CNR). A 
discussion of this and other noise measures developed • pecifically 
for aircraft operations and their relationship to each other is 
presented in Appendix B. 

The accident hazard zones defined under the AICUZ concept have 
been e• tabli•hed fro• a statistical evaluation carried out by the 
Air Force of 369 aajor aircraft accidents that have occurred within 
ten miles of airfield• and which were directly related to airfield
associated in-flight ai•hap• • The•e accident• cover a five-year 
period and include all type• of Air Force aircraft. 

From this statistical evaluation, three zones have been defined, 
in relation to the runway geometry, within which the aircraft 
accident hazard potential is sufficiently high to warrant land use 
restrictions. 

These zones include the Clear Zone (CZ), and the Accident 
Potential Zone• I and II (APZ I and APZ II). The• e zones, a• 
illu• trated in Figure 8, extend from the thre• hold of active runway• 
for a total length of 15,000 feet; the Clear Zone for 3,000 feet, 
APZ I for an additional 5,000 feet, and APZ II for an additional 
7,000 feet for a total of 15,000 feet. For all base priaary • is• ions 
except fighter mi•• ions, each of the•e zone• is 3,000 feet wide. For 
air base• whose primary • is• ion involves fighter aircraft, the width 
of the Clear Zone io 2,000 feet, while the widths of the APZ I and 
APZ II remain a• 3,000 feet. 

Except for this modification in the width of the Clear Zone for 
fighter aircraft, the size and location (relative to the major 
runway•) of these hazard zones are usu• ed to be the •ue for all 
military airports independent of the airport activity number and 
type ot aircraft operations. 

Land u• e guideline• have been e• tablished by the Air Force 
under the AICUZ progr• for each of the• e hazard zone•• Within the 
Clear Zone, which ha• the ao• t critical accident potential, all land 
u•e• are prohibited (i.e., incompatible) except for the following: 
agriculture; permanent open • pace; water area• ; tran•portation 
right• -of-way; c01aUnication and underground utilitie•; and nece•• ary 
navigational aid• or operational facilitie•• 
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(It is the intent of the Air Force, as part of the AICUZ program, 
to acquire by fee or easement the land within the area designated as 
the Clear Zone. Fee land so acquired may be made available for 
outleasing for agricultural or grazing purposes.) 

The acceptable land uses within Accident Potential Zone I include 
agriculture; recreational uses; open spaces, transportation, coa1unica
tion and utility uses; wholesale trade; and some types of industry and 
manufacturing. Generally, land uses which concentrate people in small 
areas are not coapatible. 

The acceptable land uses in Accident Potential Zone II include 
all of those allowed in Zone I plus low-density, single-family 
residences, various personal and business services; and comaercial 
retail trade uses of low population density. High density uses such 
as schools, churches, restaurants, and multi-story buildings are not 
compatible according to this concept. 

Superposition of the Noise Zones and the Accident Potential 
Zones on base drawings, as shown on Figure 9, create the AICUZ map 
with the Compatible Use Districts (CUD). The CUD are the basic land 
use planning units of the AICUZ concept, and through a combination of 
the NZ and APZ land use guidelines, compatible land use guidelines 
have been developed for the CUD. These guidelines are given in 
Appendix C for the variety of land use categories listed under the 
Standard Land Use Coding Manual (SLUCM). 

(iii) Development and Implementation of 
AICUZ Program 

The policy established for the developaent and implementation of 
the AICUZ program, as fonaulated by the Planning Task Force (AF/PREV) 
within the Directorate of Civil Engineering of HQ, USAF, and issued 
to all Air Force installations, consists of six phases: 

• Phase I: Acquisition and organization of basic data 
required. 

• Phase II: Review, refinement, and codification of 
Phase I data. 

• Phase III: Preparation of Noise Exposure Contour • aps by 
AF/PREV based on the infonution and results 
of Phases I and II. 

• Phase IV: Preparation of AICUZ maps, land use c011patibility 
plans, and zoning recoaendations. 

• Phase V: Presentation of AICUZ to and illpleaentation by 
local govenments. 

• Phase VI: Maintenance of the AICUZ. 
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Deacription and instructions for implementation of these plans 
have been aupplied to each Air Force air installation in the form of 
a aerie• of AICUZ Infonution Bulletins (see Reference• 12 to 18). 

As outlined in References 12 and 15. the Ph••e I program involve• 
the assembling of information concerning aircraft operations. runway 
uaage. flight profiles. flight track usage, and flight operation 
noiae data for each aircraft type of interest; the identification of 
all key intere• ted parties to air installation activities, such as 
local government officials, major landowners, and interest groups, 
representatives of state and federal governments dealing with land 
use, etc.; assembly and preparation of maps and land use plans for 
the base vicinity; analysis of all aircraft accidents, in-flight 
emergencies, existing or potential hazards; assembly of data on 
engine maintenance and teat programs; review and evaluation of such 
legal affairs as construction, noise, and pollution ordinances, state 
enabling acts for land uae planning and zoning; economic and socf~
economic i• pact factors such as payroll, local economy, base invest
ments, retiree dependence on the installation, etc.; and weather 
factors as they relate to airspace, noise and operational require
ments. 

The Phase II program, which essentially is a review of the 
Phaae 1 program, is carried out by Major Coaand personnel with baae 
personnel participation. It is carried out aeparately for the flight 
operational and maintenance data and for the non-operational data 
relating to legal, econoaic, and land u• e and zoning inforution. The 
operational data review, a• outlined in Reference 18, haa two baaic 
goals: first, to ensure that Phase I data provide a reasonable 
and accurate description of the flight operational data, and •econd, 
to prepare the•e data in the appropriate input foraat for Phase 111 
(Noi•e Exposure Contour Generation). The review of the non
operational infonution, as outlined in Reference 17, is needed to 
identify deficiencies and error• and alao to establiah data 
standards and •aaure for evaluation of aoae non-operational element• 
(such as co• aunity evaluation), which are baaed to a aignificant 
degree on judgaent factors. Coapletion of thia review of the non
operational factors i• a require•nt prior to Phaae IV. 

The Pha•e III program is carried out by, or under, the direction 
of AF/PREY, leading to a mapping of noiae contour• for each aituation 
or proposed action of interest. 

12 

15 

17 

18 

AICUZ, Phaae One, HQ USAF, AF/PREY Planning Taak Force, 27 October 1973. 

AICUZ Inforution Bulletin Four, Guidance for AICUZ Phaae I, 
HQ USAF, AF/PREY Planning Taak Force, Dec•ber 1973. 

AICUZ Inforution Bulletin Six, Guidance for Non-0perationul Elaenta 
of Phaae II, HQ USAF, AF/PREY Planning Taak Force, April 1974. 

AICUZ Infonution Bulletin Seven, Guidance for Operational a.view 
of Phaae 1 Data, HQ USAF, AF/PREY Plannina Taak Force, May 1974. 
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In Phase IV, generally carrie~ out by AF/PREY in conjunction with 
Base personnel, the noise contours and accident hazard zones are 
combined to form an AICUZ mapping for each of the air installation 
situations or actions. These mappings are compared with the corresponding 
land use and zoning in the affected areas to establish the compatibility 
of the existing uses of the land and of the projected uaes according 
to the land zoning. 

Land use compatibility guidelines to assist in these evaluations 
have been developed for a variety of categories tested under the 
Standard Land Use Coding Manual (SLUCM). A complete listing of these 
compatibility guidelines is given in Appendix C. 

The Phase V program consists of the presentation of the AICUZ 
prepared by the Air Force, together with land use and zoning 
recomendations to the local governaental authorities and citizen• 
for their consideration, adaptation, and implementation. 

Finally, the Phase Vl program includes all the activities of 
data collection and updating, coordination with local authorities and 
with AF/PREY, etc., needed to maintain the currency of the AICUZ 
program. 

(iv) Sources of Information for Assessment of 
AICUZ Impact 

The assessment of the impact of aircraft operational activity 
due to noise and accident potential comprises the major part of 
Phase IV of AICUZ. The procedure generally followed would involve 
identification of the major categoriea of land use within each 
Compatible Use District, and the establishment of the c011patibility, 
marginal compatibility, or incompatibility of each of these land uses 
in terms of the Land Use ~ompatibility Guidelines established under 
AICUZ. As indicated, tbE:se guidelines are tabulated in Appendix C. 

In 110st air installation environs, the major measures of the 
impacts will be associated with the number of people residing in the 
CUD, with the number of dwelling units, nwaber of schools and students, 
and number of hospitals and nursing h011es. Also of significance may 
be major public baildinga, hotels and 110tels, terainala, shopping 
centers, and other land use categdries which frequently aay concentrate 
a large nuaber of people in ... 11 areas. 

The evaluation of the magnitude of these impacts requires 
demographic data, housing reports, and maps showing locations of the 
aajor buildings, achoola, hospitals, etc. The • ain sources of theae 
data are the various publication• of the Census Bureau of the U.S. 
Depart•nt of Co• arce, regional transportation planning groups, and 
the series of topographic aaps prepared by the U.S. Geological Survey 
of the Department of the Interior. 
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Data from the Federal Census (most recent is 1970) has been 
statistically analyzed for both population and housing characteristics 
for moat urban and for many rural areas in terms of states, Standard 
Metropolitan Statistical Areas (SMSA), counties, urbanized areas, 
cities, census tracts, and blocks, and for all incorporated places 
and unincorporated places of 1,000 inhabitants or more. An SMSA was 
originally defined for every city having a population greater than 
200,000 but was later changed to cover each incorporated city of 
S0,000 or more inhabitants and including adjacent minor civil 
divisions or incorporated places having a population density of 
150 persona per square mile or more. An urbanized area consists of 
a central city, or cities, and surrounding closely settled territory. 
The central city must have reported a population into which large 
cities and metropolitan areas are divided for statistical purposes. 
Its boundaries are established cooperatively by the Census Bureau and 
local authorities and are generally designed to achieve some 
uniformity of population characteristics, econ011ic status, and 
living conditions. Initially, the average Census Tract had about 
4,000 residents. 

Blocks are usually well-defined pieces of land bordered by 
streets or roads, or on occasion by railroad tracks, streams, or other 
features. Block statistics, which contain data for individual 
blocks on selected housing and population subjects, have been 
prepared for each urbanized area and also for some communities outside 
urbanized areas which contract with the Census Bureau to provide 
this type of data. 

Incorporated places are political units incorporated as cities, 
boroughs, towns, and villages, with some exceptions. Unincorporated 
places are delineated by boundaries for closely settled population 
centers without corporate 11.llits. 

As an ex•ple of the diaenaions of some of these census 
categories, the figures from the 1970 Census appropriate for Oklahoma 
City are as follows: 

State (Oklah011a): 69,000 sq. miles, 2.56 million people 
SMSA (Oklahoaa City): 2,143 sq. • ilea, 641,000 people 
County (Oklahoma): 700 sq. miles, 527,000 people 
Urbanized Area (Oklah011a City): 339 sq. • ilea, 580,000 people 
City (Oklahoma City): 636 sq. • ilea, 367,000 people 
Oklahoma City is then divided into nu•roua census tracts 
and blocks. 
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A comparison of the 1960 and 1970 counts are also available from 
the Census Bureau for SMSA's and for their central cities and 
constituent counties. For these areas, therefore, the general 
historical trends can be defined. The Census Bureau does not, however, 
produce any demographic or housing projections. For many of the 
proposed actions at air installations for which environmental 
statements must be prepared, the date of the proposed action may be 
several years in the future, and thus projections are particularly 
helpful in evaluating the impacts. Such projections are, however, 
available for at least some metropolitan areas from regional trans
portation planning groups. Such groups or councils have been formed in 
many metropolitan areas by the local governments, chambers of comerce, 
industrial interests, etc. for the pu~pose of urban and transportation 
planning. Generally, the results of these studies include statistical 
summaries and projections for population, housing, student counts, 
and certain economic data such as labor force, income statistics, etc. 
for a variety of areal subdivisions of an SMSA. Typically, the SMSA 
would be divided into sectors, districts, and traffic zones. The 
smallest areal unit, the traffic zone may typically be as small as 
a fraction of a square mile in area in central business district 
areas to as large as 10 or 20 square miles for rural areas at the 
boundaries of the metropolitan area. For those metropolitan areas 
for which these types of data have been assembled, the traffic zones 
are of a convenient dimension to use for impact assessments and, 
furthermore, since projections and trends are generally provided, 
estimates of the impact of proposed action can be carried out by 
interpolation to the time frame. 

Again, using the Oklahoma City area as an example, the study 
area chosen for the Oklahoma City Area Regional Transportation Study, 
carried out in 1968 and updated in 1971, was approximately 1,250 square 
miles in area, and was divided into nine sectors, 27 districts, and 
approximately 650 traffic zones. 

The other major source of informdtion which can be useful for 
impact evaluation is the series of USGS maps for the area of interest. 
These maps contain boundaries of urban areas, locations of buildings 
in rural areas, identification of schools and hospitals, and other 
significant topographic features. For some rural areas, these maps, 
together with other county or local maps, may be the only source of 
data on housing density and, hence, of population estimates. 

(2) Air Quality 

The maintenance and improvement of air quality is a major 
environmental objective, and there are few actions which do not 
involve potential air pollution. Methods for describing the present 
air quality are discuseed below under five subsets: 
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(a) Analysis Methodology 
(b) Emission Inventory: On Base (See also Appendix A) 
(c) Emission Inventory: Off Base 
(d) Qualitative Impact Analysis 
(e) Quantitative Impact Analysis 

(a) Analysis Methodology 

(i) Purpose of Analysis 

The purpose of the air quality analysis is to determine the 
impact of air pollutants emitted by the Air Force facility and the 
change in this impact which will result from the action. The term 
"impact" is used to denote the potential for harmful or undesirable 
effects on health, property, wildlife and plant life, and human 
activities which may result from the emission of air pollutants by 
the facility. The procedures for evaluating the air quality at a 
facility prior to the proposed action are discussed below. The 
evaluation of the impact which may result from the action is 
discussed in Section VII. Generally, the procedures for the two 
impact analyses will be the same and will differ only in the input 
information used in the analysis. In some cases, however, the present 
i mpact of the facility may have been determined by a prior analysis 
and the only analysis required may be of the impact of the action. 
In these cases, the procedures described here are applicable to the 
analysis of the impacts due to the action. 

(ii) Nature of the Analysis 

The investigator conducting the air quality impact analysis must 
be aware at the outset that he is embarking on an exercise which is 
far from exact. The impact of air pollutants at any location is the 
total effect of many sources of a variety of pollutants, and the 
individual effects of these sources vary in time due to changes in 
source characteristics and meteorological conditions. The nature 
and quantities of pollutants issuing from sources generally are not 
known very accurately, and the mechanisms by which the pollutants 
are conveyed from the sources to the point of impact cannot be 
predicted with a great degree of confidence. Consequently, the 
investigator must adopt the attitude he will do the best he can 
with the information and r~sources which are available to him. By 
following the procedures prescribed here.he will at least develop a 
valid assessment of the relative importance of his facility to the 
overall air pollution problem in the vicinity. Given some previous 
insight into the importance of air pollution as a community problem, 
the investigator will be able to place the impact of his facility 
into proper perspective. If required to go beyond this result, the 
investigator will be able to develop a quantitative estimate cf the 
impact of his facility by using generally accepted analysis procedures. 
An impact estimate derived in this manner will be recognized as the 
result of a responsible effort to evaluate the i~pact. 
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A second comment to the investigator at the outset of the 
analysis is concerned with the multiplicity of the information 
involved in the analysis. As the investigator will soon discover, 
the analysis requires the collection, cataloging, and processing of 
a variety of information derived from a variety of sources. The 
purpose of the analysis will be served best if the analysis is 
conducted in a well-organized, methodical manner. The investigator 
should develop a detailed data collection and analysis procedure 
which serves three important functions: 

• Identifies the data necessary for the analysis, 
• Identifies the sources of data used in the analysis. 
• Provides a forn,at for reporting the data along with the 

results of the analysis. 

If such a procedure is prepared and used, the investigator's task 
will be easier in all stages of the analysis. The procedure will 
also enhance the credibility of the analysis results by reflecting 
the investigator's comprehension of the problem and in indicating 
the origins of the information used in the analysis. If the time 
comes to defend the analysis results, availability of the input 
information and results of the analysis procedures in an organized 
format will be of great benefit. This report has been formulated to 
provide guidelines for a systematic air quality analysis. However, 
the investigator will have to pattern his own ar.alysis procedures 
and information records according to the characteristics of his 
facility. A review of these guidelines and of previously published 
air quality analyses for Air Force facilities should provide an 
adequate background for initiating a new air quality analysis. 

(iii) Description of the Evaluation 

The basic concepts involved in conducting an air quality analysis 
are described briefly here. A more thorough discussion of the back
ground of the air quality problem will be found in the Air Force 
Environmental Protection Manual. 

The term "air quality" is used to describe the state of cleanliness 
of the ambient air in a specified locality, area, or region. Air 
quality is degraded by the presence of air contaminants or 
"pollutants" in the form of gases, liquid droplets, or solid particles. 
The effects of air pollutants include hazards to health, damage to 
property and vegetation, restraints of activities (such as might be 
caused by a reduction in visibility), and aesthetic or nuisance 
effects such as smoke plumes and odors. Air quality may be expressed 
directly in terms of ambient concentrations of air pollutants or 
indirectly in terms of effects such as visibility reduction or 
odor level. 
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Concentrations of air pollutants in ambient air can be measured 
by standardized measurement methods, and these methods are in wide
spread use in urban areas to provide air quality data. These data 
are used for control measures to maintain the quality of the air 
within limits necessary to protect health and welfare. Data on air 
quality in urban areas generally are available from air pollution 
control or public health agencies for use in air quality impact 
analyses. 

Quantitative information on rates of pollution emission in a 
particular area is necessary to determine the sources of degraded 
air quality and to plan air quality control measures. A summary of 
emission rates for sources in an area is called an "emission inventory." 
An emission inventory may be expressed in terms of the nature and 
locations of discrete sources or in terms of total emissions per 
unit area. 

When the results of an emission inventory are expressed in 
terms of quantities of pollutants emitted per unit of geographical 
area, these results are called "emission densities." The emission 
density for a specific pollutant class and geographical area is in 
itself a qualitative indicator of the relative air quality of that 
area with respect to that pollutant. The emission density also is 
required as input information for quantitative analysee of air 
quality in the area and in adjacent areas. 

Air quality at a specific location or within an area is dependent 
upon the magnitude and distribution of emission sources in the area 
and also upon meteorological factors which affect the dispersion of 
emissions from these sources. These factors include the w!nd speed 
near ground level and the stability of the atmosphere, and the combined 
effect of these factors is referred to as the "air pollution potential" 
for the region. Atmospheric stability refers to the processes whi.ch 
cause vertical and lateral mixing or spreading of air pollutants as 
they are carried away from their sources by the wind. Stability is 
characterized by rates of diffusion association with atmospheric 
turbulence and by a mixing height that is the upper elevation of the 
meteorological mixing layer. Vertical diffusion of pollutants occurs 
very slowly above the mixing layers in comparison with diffusion 
rates within the layer. Thus, the mixing height is a measure of the 
altitude to which pollutants can be expected to diffuse in their 
passage through the urban atmosphere. High wind speeds and mixing 
heights represent conditions of low air pollution potential. On the 
other hand, low wind speeds and mixing heights represent conditions 
of high air pollution potential since pollutants emitted under these 
conditions are effectively trapped within a shallow layer and have 
a long residence time in the urban atmosphere. 
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Air quality at a specific location is the total effect of all 
sources whose emissions are transported to that location by the 
processes of meteorological dispersion. This effect is termed the 
"impact" of these sources on the air quality at that location. Each 
source is considered to have its individual impact on the local air 
quality, and the combined effect of all sources is the total air 
quality impacts. 

(iv) Laws and Regulations 

The body of federal law providing for prevention and control 
of air pollution is called the Clean Air Act and includes the 
following specific acts and amendments: 

• Clean Air Act of 1963 (PL 88-206). 
• Motor Vehicle Air Pollution Control Act (PL 89-272, 1965). 
• Clean Air Act Amendments of 1966 (P. 89-675). 
• Air Quality Act of 1967 (P. 90-148). 
• Clean Air Amendments of 1970 (P. 91-604). 

Through this Act, the federal government has embarked upon a vigorous 
and comprehensive program to maintain acceptable air quality in the 
United States and to control the emission of pollutants for sources 
affecting air quality. 

The Act requires the Administrator of the Environmental Protection 
Agency to issue standards for ambient air quality. Standards were 
issued in April 1971 for six pollutants (see also 40 FR 7042, 
February 18, 1975). The standards include primary standards which are 
intended to protect public health and secondary standards that are 
intended to protect public welfare (primarily property). In the 
judgment of the EPA Administrator, the primary standards are requisite 
to protect the public health with allowance for an adequate margin of 
safety, and the secondary standards are requisite to protect the 
?ublic welfare from any known or anticipated adverse effects 
associated with the presence of air pollutants in the ambient air. 

The air quality standards for the six pollutants are minimum 
standards (maximum allowable pollutant concentrations) applicable to 
all land areas of the United States. On November 27, 1974, the 
U.S. Environmental Protection Agency issued a regulation which 
prohibits significant deterioration of air qualitv in areas with 
air cleaner than the standards at the time of issuance of the 
regulation. The significant deterioration regulation applies only 
to the particulate and sulfur dioxide pollutant classes and establishes 
the following area classifications and limits for concentrations of 
these pollutants, expressed in terms of the annual allowable increase 
over existing ambient measurements: 
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Area 
Classification 

I 

II 

III 

Particulate 
Increase 

5 micrograms per cubic 
meter, annual geometric 
mean 

10 micrograms per cubic 
meter, maximum 24-hour 
concentration 

10 micrograms per cubic 
meter, annual geometric 
mean 

30 micrograms per cubic 
meter, maximum 24-hour 
concentration 

Increase limited to 
ambient air quality 
standards 

Sulfur Dioxide 
Increase 

2 micrograms per cubic 
meter, annual arithmetic 
mean 

5 micrograms per cubic 
meter, maximum 24-hour 
concentration 

25 micrograms per cubic 
meter, maximum 3-hour 
concentration 

15 micrograms per cubic 
meter, annual arithmetic 
mean 

100 micrograms per cubic 
meter, maximum 24-hour 
concentration 

700 micrograms per cubic 
meter, maximum 3-hour 
concentration 

All areas with air quality meeting the standards have been 
designated as Class II areas by the regulation. A state is free to 
re-designate any area within its boundaries as a Class I or Class III 
area in accordance with the desires of the local populace. 
Designation as a Clasa I area would prevent extensive land develop
ment, whereas . designation as a Class III area would allow substantial 
development and the attendant deterioration of air quality to the 
levelc specified by the secondary air quality standards. 

The EPA Administrator also has issued standards for the control 
of pollutant emissions from certain types of sources. As of this 
time, standards have been issued for mobile sources, including 
automobiles, trucks, and aircraft, and for stationary sources, 
including steam generating plants and a variety of industrial processes. 
These standards prescribe maximum allowable emission rates of specific 
pollutants from these sources and times for the implementation of 
the standards. 
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The Clean Air Act also requires each state to institute an air 
quality control program and to issue a State Implementation Plan 
defining measures to be taken by the state to achieve the ambient 
air quality standards within the state. These measures include 
monitoring of air quality within the state, maintaining inventories 
of emission sources within the state, and prescribing emission 
control measures, in addition to the federal controls, which are 
necessary to achieve air quality levels which meet the standards. 

(v) Analysis Procedures 

An Air Force facility located in an urban area is a complex 
source of air pollutants. Individual sources on the base include 
mobile sources consisting of aircraft and ground vehicles and 
stationary sources consieting of heating plants, fuel storage 
facilities, and aircraft maintenance facilities. These sources emit 
pollutants in five of the six classes for which federal air quality 
standards have been established: 

• Carbon monoxide (CO) 

• Hydrocarbons (HC) 

• Nitrogen oxides (NO) 

• Sul fur oxides (SOX) 

• Particulates (Pa,t) 

Photochemical oxidants are not emitted directly, but are 
converted by the action of sunlight on other pollutants, primarily 
HC and NO. Some of the emissions from air base activities are 
emitted directly into the urban atmosphere by aircraft flight operations. 
The remainder of the air base emissions are produced withir. the 
confines of the base ard enter the urban atmosphere through the 
meteorological diapers on processes of wind and turbulence. Thus, 
the base has an impact on the quality of the overall urban atmosphere, 
which is termed the "area impact" of the base. However, because the 
base is a localized source of emissions, it has a more pronounced 
effect on the air quality within the base property and in its i11111ediate 
vicinity. This effect is termed the "local impact" of the base. Both 
the area and local impacts of the base are of interest from the 
standpoint of public health. 

The impact of a specific.facility on urban air quality cannot be 
determined directly by measurements of pollutant concentrations because 
the pollutants originating on the base cannot be distinRuished from 
pollutants from other sources. The total pollutant concentration at 
any particular location in an urban area is the total of contribution• 
from all sources affecting the location. The impact of a facility 
can be determined indirectly by means of an analytical procedure 
involving four steps: 
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• An inventory of emissions from the facility• 

• An inventory of emissions from the facility environs. 

• A qualitative impact analysis based on the emission 
inventories. 

• A quantitative impact analysis involving an analysis of 
the dispersion of pollutants from the facility and its 
environs. 

It should be noted that air quality measurement is not one of 
the steps of the analysis procedure. Air quality data which exist 
at the time the analysis is conducted may be useful in establishing 
the present impact of the facility. However, if such data do not 
already exist, it is not likely meaningful data could be 
obtained in time to be used in the analysis. Establishment of air 
quality monitoring facilities is a time-consuming and costly task, 
and after the facilities are established, air quality data must be 
taken over a prolonged period--at least several months--to fully 
characterize the air quality at the facility. Furthermore, air quality 
data do not indicate the sources from which the measured pollutants 
are emitted, nor do the data provide any insight into the probable 
impact of new or modified sources. Consequently, the air quality 
analysis procedures are limited to analytical methods utilizing 
existing data. 

The first step in the procedure, which consists of an inventory 
of emissions from the facility, involves identification, evaluation, 
and su111DStion of emissions from all individual sources associated 
with the facility. The inventory of emissions from surrounding areas 
or environs is a similar sUIIID8tion of emissions from sources located 
within the base environs. The extent of the area regarded as the 
base environs is somewhat arbitrary but should be selected as an 
area which is likely to be impacted by emissions from the base and, 
in turn,impacts the base with its own emissions. Since the actual 
area of impact is difficult to determine by inspection, the base 
environs, for purposes of an impact analysis, often are designated 
arbitrarily according to existing political boundaries surrounding 
the base, and by the existence of emission inventories for political 
subdivisions in the base environs. 

The qualitative impact analyais entails comparison of the total 
emissions from the base with total •issions from the environs to 
determine the contribution of the base to the total air pollution 
burden of the area. This comparison provides a qualitative • easure 
of the area impact of the base. Similarly, the density of niss1ons 
at the base can be compared with emission densities in the environs 
to obtain a qualitative measure of the local impact of the base. 
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The emission density comparison i s enhanced if air quality data are 
available for the environs. In many instances, these qualitative 
impact analyses are sufficient to establish that the impact of the 
base on local and area air quality is not significant. However, if 
the qualitative analysis is not sufficient or if the analysis 
indicates the possibility of a significant impact, the final analysis 
step involving a dispersion analysis is required. 

The dispersion analysis involves the determination of the 
distribution of pollutant• from the source throughout the atmoaphere. 
The analysis requires an evaluation of the effects of meteorological 
dispersion processes on the transport of pollutants from all aourcea. 
The results of the analysis include predictions of the pollutant 
concentrations caused by the emissions from the base, and the 
analysis results can include •asures of both local and area impact 
of the baae. The accuracy and detail provided by the prediction• are 
dependent upon the accuracy and complexity of the analy•i• procedure. 

The contribution of an airport or air base to the total pollutant 
burden of the area in which it i• located generally is found to be small 
(References 19 and 20). Similarly, the impact of airport emissions on 
local air quality also is found to be small except for com• ercial 
airports with high traffic levels located in congeated metropolitan areas 
(References 20 and 21). Air Force bases, in general, do not fit this 
latter description in that their traffic levels are only a fraction 
of the levels at major c01111Bercial airport&, and Air Force baaea are 
located either in iaolated area• or on the fringe• of aetropolitan 
areas. Consequently, it i• reaaonable to expect at the outaet of an 
air quality impact analyaia for an Air Force baae that the impact 
will not be aignificant and that a qualitative illpact analyaia will 
be sufficient to eatabli• h thi• conclusion. 

(b) F.ai•• ion Inventory: On Base 

An emission inventory is the first atep in every air quality 
impact a •• es•-nt. The inventory provides a foundation for the • tudy 
of not only the present air quality impact of the aources but al•o the 
impact of propoaed change• which could alter, increaae, or decrea• e 
the type and/or nuaber of pollutant e• ia• ion •ource•• Air quality 

19 

20 

21 

Bastres• , E. K., "Nature and Control of Aircraft Engine Exhau• t 
F.llis• ion• ," 62nd Annual Meeting of the Air Pollution Control 
A•• ociation (APCA Paper No. 69-190), June 1969. 

U.S. Environmental Protection Agency, "Aircraft !lli•• ion•: Iapact 
on Air Quality and Fea• ibility of Control," February 1972. 

Ba• tre••• E. K., "I• pact of Aircraft Pollutant E• i •• iona at Air
port•," Environaental Science & Technolo1y, Sept•ber 1973. 
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impact is directly related to the rates of pollutant emissions from 
each source and local meteorology. Thus, an emission inventory and 
local climatological data can be used to assess the impact of the 
sources on the air quality in a particular locale. 

Very simply. an emission inventory is a cataloging of the 
magnitude and location of each individual emission source in an 
area. Certain operating parameters describing each source are 
obtained in the cataloging process. These parameters are combined 
with emission indices (generalized pollutant emission rates typical 
of sources similar to those cataloged) to determine the mass of each 
pollutant being emitted into the local environment over a &pecific 
time period. (Sometimes specific pollutant emission measurements 
will have been made on some particular sources and, of course, this 
information would be ueed in lieu of the generalized emission 
indices.) The information needed for each source is dependent upon 
the source and the emission i11dices to be utilized in calculating 
emission rates. 

The sources of air pollutants on a United States Air Force Base 
range from the obvious--aircraft and automobilea--to the obscure-
paint shops and degreasing tanks. An inventory should list the 
magnitude of each of the following major source categories: 

• Aircraft 
• Test Cella and Run Up Stands 
• Aer~space Ground Equipment (AGE) 
• Motor Vehicles (Military and Civilian) 
• Heating Units, Incinerators, and Boilers 
• Fuel and Volatile Liquid Storage and Distribution 
• Diesel Equipment such as Locomotives, Stationary 

Engines, and Construction Equipment 
• Training Fires 
• Fuel Spills 
• Industrial Processes 
• Training Ranges and Test Operations 

The information to b obtained for ah source, the 
probable sources of the information, and the use of emission indices 
from various sources are described in Appendix A. 

(c) Emission Inventory: Off Base 

Each state is generally divided into several air quality control 
regions. An air quality control r~iion usually consists of three or 
more counties and is under the supervision of the State Department of 
Health, Air Pollution Control Division. The Health Department is 
designated the administrative agency for enforcing the State Clean 
Air Act. The department's function is to prepare and develop a 
general plan for proper air quality management in the state in 
accordance with the act. 
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The Department of Health of each state is also responsible for 
maintaining a comprehensive record of the emissions of all pollutants 
DY each industry in the regions in tons per year. In early 1970, each 
state was made responsible for assessing the air quality of every region 
within its borders. A document prepared by the state, referred to as 
the "State Implementation Plan," contains an emission inventory of all 
sources within each region. The emhsions inventory includes all 
possible source categories and generally is broken down into groups 
such as: 

I. Transrortation and Road Vehicles 

tl. Fuel Combustion Stationary Sources 

A. Industrial 
B. Residential 
C. Comercial/Institutional 
D. Steam-Electric Power 

Ill. Incineration 

IV. Processes 

V. Evaporation 

The pollutants usually considered are: 

• Carbon monoxide 
• Non-•thane hydrocarbons 
• Nitrogen oxides 
• Sulfur oxides 
• Su• pended particulates 

The most complete emissions inventory for each region is 
contained in the State Implementation Plan. However, the data in the 
plan are usually 1970 or 1971 information, and may not indicate 
actual emisgions at the time an air quality analysis is being made. 
The values may be too high for industrial or transportation sources 
if pollution controls have been installed since 1970, or the value• 
in the State Implementation Plan may be too low if new indu• trial 
sources have been con• tructed or traffic flow has increased. 

In 110st states, current records are kept only of sources 
generating 100 tons/year or more of uncontrolled pollutants, and a 
majority of the •-all industrial operations are not included. 
Therefore, the 110st recent emissions inventory is not complete and 
doe• not represent the total •issions of the area. However, for 
region• where large indu• trial c011plexes predominate, a considerable 
fraction of the total eai• sions are included in the 100-ton/year or 
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greater inventory, and this most recent inventory can thus be used 
to characterize the total emissions for the area. Because most Air 
Force facilities are not located in heavily industrialized areas, the 
most accurate emissions inventory for a region would be that included 
in the State Implementation Plan and should be used to characterize 
the area. 

For impact statement purposes, emission densities in the area 
surrounding the facility must be determined. Since the emission 
density of a region is not uniform, the density in the vicinity of the 
base must be determined by incorporating an emission distribution. 
This emission distribution can be obtained directly if comprehensive 
information is available from the state on locations of all emissions 
in the region. Emission densities for separate areas of the region 
can then be determined. 

If no information is readily available on the distribution of 
emission sources in a region, an approximate model of this distribution 
can be developed by assuming a direct relationship of population 
distribution with emission distribution. This is a reasonable assump
tion for areas not containing highly concentrated zones of heavy 
industries. In regions of small industries, automobiles are the 
principal sources of two important emission classes, CO and HC. 
Since autombile travel is distributed to some degree in a manner 
similar to population, it is reasonable to expect the emission 
densities of these two major pollutants will be directly related to 
population density. 

For example, if a region has an urban portion in which 60 percent of the 
population is distributed over 40 percent of the land area, the approximate 
emission density for a given pollutant in the urban area would be: 
(Total Emissions of Region x 0.6)/(0.4 x Total Area of Region). By 
using these emission distribution corrections, • ore realistic 
emission densities are obtained for areas surrounding the Air Force 
facility. 

The results of the off-base emission inventory should be 
docW!lented in a manner similar to that used with the on-base emission 
inventory. The results should include a aap of the facility environs 
which clearly identifies the boundaries of the facility and the 
boundaries of areas around the facility for which eaiaaion inventories 
have been conducted. The emission inventories should be presented 
in tabular form indicating the e• isaion density of each pollutant 
in each of the areas around the facility. The unit• used to express 
e• iasion densities should be consistent with the unit• used in the 
on-base e• iasion inventory. 
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(d) Qualitative Impact Analysis 

(i) Nature of Analysis Method 

A qualitative analysis of air quality impact involves a 
deductive reasoning procedure utilizing the results of the emission 
inventories for the facility and its environs and any air quality data 
which may exist for these areas. The purpose of the analysis is to 
determine wh~ther the air quality impact of the facility can be shown 
to be non-adverse without conducting a quantitative air quality 
analysis. In many instances, the inventory and air quality data are 
sufficient to establish that air pollutant emissions from a facility 
do not cause excessive exposures to these pollutants and do not 
contribute substantially to the air pollution control problem of the 
facility environs. 

In assessing the air quality impact of an air base, two categories 
of impact need to be considered and it is important to understand 
the distinction between these impact categories. Pollutant emissions 
from sources within the boundaries of the facility, including air
craft ground operations, have an impact which is felt primarily in 
and around the facility and hence is called the "local impact" of the 
facility. Pollutant emissions from low-level aircraft flight 
operations combined with the emissions from the facility have a broader 
impact on the areas surrounding the facility which is called the 
"area impact" of the facility. The quantities of emissions responsible 
for these impacts are different and the methods of analysis of these 
impacts also are different. Consequently, the analysis consists of 
two separate impact analyses. 

(ii) Area Impact 

The first reqJirement in analyzing area impact is to define the 
area which is impacted by the emissions from the facility. The area 
defined must also be one for which an emission inventory is available. 
An option which is nearly always available is the designat i on of the 
air quality control region in which the facility is located as the 
impacted area. The air quality control region generally will be very 
large compared to the area over which low-level aircraft flights occur. 
Therefore, the uwe of the regi~n as a reference area wi ! hav the 
effect of reducing the apparent impact of the facility. If ~n 
emission inventory exists for an area which 110re closely conforms with 
the low-level flight operations area, then this saaller area should 
be used for analysis. 

The area impact of the facility is evaluated siaply by detenaining 
the ratio of the total eaiasion rate of each pollutant from the 
facility to the e• ission rate of the same pollutant froa all sources 
within the reference area. An exa• ple of results from such an 
analysis is shown in Table 3. Note that in this exa• ple the 
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TABLE 3. CURRENT CONTRIBUTION OF LANGLEY AIR FORCE BASE 
TO HAMPTON-NEWPORT NEWS AREA AIR POLLUTANT EMISSIONS 

Source co HC NOx SOX Part. 

Emissions from all 131 25.5 11.8 4.41 4.37 
sources in Hampton and 
Newport News 
1970 (106 kg/yr) 

Total emissions from 3.06 .850 .537 0.153 0.149 
Langley AFB - 1974* 
(106 kg/yr) 

Langley AFB emissions 2.3 3.3 4.5 3.5 3.4 
as percent of 
area total 

* Includes aircraft flight operations below 3,000 feet altitude. 
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contributions of this base to the total pollutant emissions in the 
reference area are represented by percentages ranging between 2 and 
5. In this case, the reference area consisted only of two cities 
located adjacent to the base and the area is much smaller than the 
air quality control region. Thus, the percentage contributions from 
the base are realistic representations of the actual area impact of 
the base. The percentage contributions also are typical of the values 
which are found generally for major air bases or airports located in 
urban areas. 

The significance of a specific value of emission contribution 
is a matter of judgment and debate depending on the point of view of 
the individual making the judgment. The significance of the 
contribution also depends upon the severity of the air quality control 
problem in the area impacted by the facility. If the contribution 
of the facility is small--let us say under 10 percent--and there is 
no air quality problem in the area, then it is fair to judge the 
impact of the facility as small. If the area is experiencing a 
marginal or acute air quality problem, the Air Force facility 
contribution would have to be very small--perhaps less than 2 percent-
to be considered insignificant. In any event, it is best for the 
investigator to limit his judgments to the minimum necessary to place 
the results of the analysis in perspective. If possible, the 
investigator should review his results with a representative of the 
regional air pollution control agency to obtain an authoritative 
and objective judgment on the significance of the facility impact. 

(iii) Local Impact 

Analysis of the local impact of emissions from the facility 
makes use of the emission densities obtained from the emission 
inventories and any air quality data which may exist for the facility. 
If sufficient air quality data exist to demonstrate pollutant 
concentrations in and around the facility are within the limits set 
by regulations applicable to the quality control region, then it can 
be concluded that present operations at the facility do not have an 
adverse impact on air quality. In this case, the emission inventory 
results can be used to confirm or support the conclusion drawn from 
the air quality data. 

At most Air Force facilities, sufficient air quality data do not 
exist at the present time to establish the impact of emissions from 
the facility. Also, air quality data cannot be used alone to 
indicate the future impact resulting from a change in the sources of 
emission at the facility. In these cases, the air quality impact 
assessment must be based primarily on the emission data derived from 
the inventory tasks. 
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The use of emission density data to as sess the air quality in 
the area where the emissions occur is based on the ob e rvation that 
air quality in a particular area is affected most strongly by the 
emissions which occur within that area (R fer nee 22). The r elationship 
between air quality and emission density in an area is a function of 
the meteorological conditions which affect the dispersion of pollutants 
in that area. If two adjoining areas have similar meteorological 
conditions, then the air quality-emission density relationship will 
be the same for the two areas, or, in other words, the pollutant 
concentrations in adjoining geographical areas vary approximately in 
proportion to the densities of emissions in those areas. These 
observations form the basis for conducting a qualitative analysis of 
air quality impact of an area source such as an Air Force base using 
emission inventory data and air quality data for the base and its 
environs. 

The analysis is conducted by comparing the densities of emissions 
at the facility with emission densities determined for adjoining 
geographical areas. An example of such a comparison is shown in 
Table 4. In this example, emission densiti~s for Langley AFB are 
compared with average densities for two adjacent cities and also with 
two zones within those cities for which an emission density 
distribution was estimated by the method described previously. Zone I 
in the example includes the more congested portions of the reference 
area and Zone II includes the less congested portions. In this case, 
emission densities at the base were found to be comparable to the 
densities in the less congested portions of the reference area 
(Zone II) and less than the densities in the congested portions 
(Zone I). Furthermore, in this case, air quality data indicated 
excessive pollutant concentrations did not exist generally in 
the reference area. Hence, it was deduced the air quality at 
the base was also within the applicable regulations. It happened that 
a limited amount of air quality data had been taken at the base 
which confirmed this deduction. However, the results of the emission 
density comparison alone are convincing evidence the base does 
not have an adverse impact on air quality in its immediate locality. 

As described, the analysis method consists primarily of a 
comparison of emission densities at the facility and in adjoining 
areas. If the emission density at the base is less, than it can be 
stated that the average air quality at the base is better than that in 
the reference area. If air quality data exist for the reference 
area, these data provide a framework for the comparison. If, on the 
other hand, emission densities at the base are found to be higher 
than those in adjacent areas, the results of the analysis must be 
regarded as inconclusive. In this event, a quantitati•,e analysis 
of air quality impact is necessary to determine whether the local 
impact of the base is adverse. 

22 
Hanna, s. R., "A Simple Method of Calculating Dispersion from Urban 
Sources," Journal of the Air Pollution Control Association, 
December 1971. 80 



Zone 

Langley AFB* 
(1974) 

Zone I 
(1970) 

Zone II 
( 1970) 

Zones I and I I 

TABLE 4. CURRENT EMISSION DENSITIES AT LANGLEY 
AIR FORCE BASE AND IN THE HAMPTON-NEWPORT NEWS AREA 

Emission Density 
Area (103 kg/km2 - yr) 
(Km2) co HC NOx SOX 

14 131 48 31 10.5 

100 784 153 71 26.5 

220 238 46 22 8.0 

320 408 80 37 13.8 

* Based on emissions from ground operations only. 
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Any conclusions on local air quality impact derived by the 
emission density comparison method pertain only to average air 
quality at the facility. The method will not identify situations 
where Air Force personnel or members of the public are exposed to 
excessive pollutant concentrations from major pollutant sources which 
are near areas tha t a re accessible to these per sonnel. If xcess i ve 
exposures are suspected because of close proximity of personnel to 
sources such as runways, taxiways, aprons, maintenance areas, or 
fuel storage facilities, these exposures must be evaluated by means 
of a quantitative impact analysis or by air quality measurements 
conducted in the exposed areas. 

(iv) Other Impacts 

Other manifestations of Air Force activities may also have an 
impact on persons residing in the vicinity of the facility where the 
activities occur. The most connnon of these is the development of 
visible smoke plumes by military aircraft which may give ~ise to 
complaints from nearby residents. Smoke plumes constitute an 
aesthetic problem and new engi.nes are being designed to operate with 
exhaust plumes which are l ess visible than those from current engines. 
In assessing the current impact of a facility where smoke plumes are 
emitted, the only avail able Rc tion is t o a cknow l edge the problem and 
state that it is purely one of aesthetics. The physical impact of 
the emissions which cause the smoke is included in the air quality 
impact analysis. 

(e) Quantitative Impact Analysis 

A quantitative analysis of air quality impact involves the use 
of an atmospheric dispersion model either alone or in conjunction 
with air quality measurements. An atmospheric dispersion model is a 
mathematical procedure for predicting the distribution of pollutant 
concentrations resulting from a specified set of emission sources 
operating in a specified meteorological environment. The model or 
prediction procedure uses mathematical formulas which represent in a 
simplified manner the distribution of pollutants in space due to 
meteorological dispersion processes. Some dispersion models are 
simple and require only hand or desk calculator operations, while 
other models are more complex and require computer facilities of 
greater speed and capacity. 

Air quality measurements may be conducted in conjunction with 
dispersion modeling to confirm the results of the modeling or to 
evaluate air quality in a physically complex environment which cannot 
be represented accurately in the model. For example, the influence 
of structures or geographical discontinuities such as shoreline~ are 
difficult to predict reliably, and air quality measurements are 
helpful in establishing that a dispersion model is accounting for 
these effects. Air quality measurements also can be used to adjust 
or calibrate a dispersion model so that its predictions are more 
accurate. 
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The Environics Branch of the Air Force Civil Engineering 
Center has sponsored the deve lopment of an atmospheric dispersion 
model designed specifically for analyzing the impact of pollutant 
emissions from Air Force flight facilities. This model can be 
used by preparing the necessary input data and submitting the 
data to AFCEC for analysis. Data requirements and formats for use 
with the model are described in the user's manual for the model. 
The input data requirements are generally the same as the r~quirements 
for the emission inventories described in the previous sections. 
However, more detailed information on source locations is required 
by the dispersion model. 

If a requirement for dispersion modeling is anticipated at the 
outset of the air quality impact analysis, the emission inventories 
should be conducted in accordance with the requirements of the model 
to be used. If the Air Force model will be used, the input data 
requirements should be reviewed and the procedures to be followed 
in the analysis should be discussed with personnel of the Envfronics 
Branch. 

(3) Radiation 

Radiation is the process in which energy is emitted as particles 
or waves. The energy is emitted by one body, transmitted through an 
intervening medium or space, and absorbed by another body. Although 
some forms of radiation can pass through solid bodies, most of the 
radiation of concern to the preparation of environmental statements 
is normally associated with passage through the air, and for this 
reason the discussion of radiation has been included aa part of the 
atmospheri~ regime. 

Radiation can come from two general sources: radioactive 
elements, such as uranium, and from electromagnetic generators. 
Radioactive elements can transmit particles (alpha, or helium 
nuclei; and beta, or electrons) and ganana rays. Electromagnetic 
radiation can come from electrical transmission lines, radio 
transmitters, radar antennas, infrared sources, visible light, 
ultraviolet sources, and X-ray sources. 

A full technical discussion of these forms of radiation is beyond 
the scope of the report. It is seldom that ionizing radiation impacts 
are involved in proposed actions, but non-ionizing radiation may be 
involved. Some knowledge of radiation is essential if only to alert 
the preparer of statements to a potential problem and to enable him 
to obtain assistance from persons qualified in the field. The 
Air Force Environmental Protection Manual should be reviewed for a 
general discussion of radiation sources and standards. 
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• Radioactive Materials 

Aside from nuclear weapons and atomic power plants, radioactive 
materials ca~ be found at hospitals and research laboratories. The 
use of radioactive materials at such f4cilities does not normally 
constitute a potential impact, but the transportation of the 
materials to the facilities and the subsequent disposal of used 
radioactive materials should be described if they are involved in the 
proposed action. Natural sources of radiation may present problems 
at times, e.g., the use of tailings from a uranium mine as landfill 
for construction of residential buildings. 

• Power Line Radiation 

Radiation losses from 60 cycle AC are too small to be significant, 
but consideration should be given to their possible interfering with 
the receiving of radio or TV signals. Direct current lines are 
sometimes used for railroad or trolley lines. This can cause 
corrosion in buried pipelines which cross the tracks or even those 
which are parallel to it at some distance away. This effect depends 
on soil conditions, and it is difficult to predict. A cathodic 
protection specialist should be consulted. 

• Radio and Television 

Licenses to broadcast and the assignment of frequencies are 
handled by the Federal Communications Commission (FCC). It can be 
assumed that if the proposed action involves new radio transmission 
and this is approved by the FCC, there will be no significant adverse 
impacts. However, attention should be given to mobile transmitters 
(vehicles or aircraft) in t he vicinity of heavy construction involving 
blasting, since broadcasting can induce a voltage in blasting wires 
sufficient to detonate an electric blasting cap. 

• Radar 

The radar beam from powerful sets may exceed the limitations for 
personnel of 10 milliwatts per square centimeter, particularly at 
roof levels of nearby structures. For actions involving the 
construction or continued operation of high-powered transmitters, 
the extent of the 10 mw/sq cm field should be determined and checked 
for potential presence of personnel. The area should also be checked 
to preclude the presence of metallic elements (which could have 
induced sparks) in a potentially explosive or combustible environment, 
e.g., vapors from fuel tanks, or photographic flash bulbs. Large 
metal surfaces can reflect the radar beam similar to light being 
reflected from a mirror, and such areas should also be checked. 
Conversely, the construction of new buildings may have the effect 
of Llocking or reflecting existing radar beams, thereby i i "pact ing the 
use of the radar. Field measurements can be made to determine the 
intensity level, or the beam intensity can be calculated as a 
function of distance. Specialists will be r e~uired to perform this 
analysis. 84 



• Infrar d Radiation 

This is heat radiation, as produced from a warm room radiator 
or the glowing coals in the fireplace (or. technically, any warm 
body). Infrared radiation is seldom a factor in proposed actions, 
but it should be considered in any comprehensive review of radiation 
impacts since it does constitute a part of the e l ectromagne ti c 
spectrum. 

• Visible Light 

This can definitely be a factor in many environmental studies, 
primarily as a result of creating unwanted light at night. This can 
affect people who dislike light from external sources coming through 
bedroom windows. Complaints generally come from residential 
neighborhoods when a new well-lighted activity is constructed 
(e.g., a parking lot for a shopping center), or in some cases, 
simply adding street lighting to a formerly unlighted street. 
Another effec t is the general sky-glow, which can have an adverse 
effect on the operation of astronomical observatories. 

Converse ly, inadequate light can also have an adverse impact. 
This applies to highway interchanges and to residential areas to 
the extent that night-lighting discourages crime. 

Light emitted from lasers can be harmful due to their intensity. 
If laser operations are involved in an action, a determination should 
be made of the safety to personnel. 

• ltraviolPt 

The principal source is sunlight, and a well-known effect on 
humans is s unburn. Another source is arc-welding, and any shops or 
open areas where welding i s performed should be designed to protect 
the public from seeing th ultravlol t light. 

• X-Rays 

X-rays and the more powerful gamma rays are at the very short 
wavelength end of the electro-magnetic spectrum. These rays have 
sufficient energy to cause ~onization, and they are so classified as 
opposed to the other non-ionizing (longer wavelength) portions of 
the spectrum. 

X-rays occur whenever high voltages are used, starting at about 
20,000 volts. (Color television sets generate soft X-rays, as an 
example.) If high-voltage equipment is involved in an action, a 
specialist should be consulted to prepare a report section concerning 
X-ray impacts. 
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c. Hydrologic Regime (Water) 

The hydrologic regime is represented by the movement of water 
through the hydrologic cycle. The water starts as precipitation, 
passes through surface and groundwater flow, eventually reaches the 
ocean, is then evaporated and condens d again as precipitation. It 
is important to understand the hydrologic cycle so that it can be 
described and the impac t to the regime, if any, can be evaluated. 
The hydrologic regime is discussed b,low unde r five subse t categories: 
(1) the hydrologic cycle , (2) water uses. (3) water l aws and regulations, 
(4) hydrologic regime as it relates to Air Force actions , and (5) 
data and information sources. 

(1) The Hydrologic Cycle 

Precipitation is the water which falls on the earth, either as 
rain or snow. A small amount is intercepted by the leaves of plants 
and trees and evaporated. The portion which falls on the ground will 

- partially infiltrate into the soil; the remainder runs off into 
ditches, streams and rivers. This leads to two major subsets of the 
hydrologic cycle, surface flows and grounJwater. 

The water which infiltrates the ground exists in two zones: th 
upper zone of aeration in which the water is present as moisture, 
and the lower zone of saturation which is termed groundwater. The 
top of the saturated zone is the water table. Some soils are 
pervious (e.g., sand, gravel) and permit a ready flow of groundwater-
these are known as aquifers. Impervious soils, such as clay, may 
contain water but cannot transmit it readily--these soils are known 
as aquicludes. 

The roots of plants draw moisture f rom the ground and release it 
through their leaves by the process of transpiration. This loss, 
together ~ith evaporation from the surface of the soil, is known as 
evapo-transpiration. 

The flow of water in streams and rivers is the result of surface 
runoff and bank seepage. The latter is simply groundwater flowing 
from adjacent high ground into the stream. Such streams are designated 
as effluent streams to reflect their being fed partially by ground
water seepage. Smaller streams, known as influent streams, may lose 
part of their flows to groundwater. Streams not flowing year-
round are called intermittent streams. 
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Surface flows will be modified by storage in swamps, ponds and 
lak s, and man-mad reservoirs. Reservoirs may be non-regulated 
( .g., small flood control dams and reservoirs) or regulated 
(e.g., large reservoirs for flood control or hydro-electric power). 
urface flows are also affected by land forms, principally the slope 

and the use. Thus a sloping roof or pavement has a higher runoff 
o fficient than a level field or sandy area. 

The surface flows from rivers enter the ocean through a zone 
that is influenced by the tides and saline waters. The interface, 
known as an estuary, forms an area having unique ecological 
haracteristics. Wide river mouths fom bays, while deposits of 

silt form deltas. 

With the exception of a few inland lakes having no outlets 
(e.g., the Great Salt Lake), the ultimate destination of all water 
is the ocean. Its principal descriptors are tides, r.urrents, 
t mperature and salinity. 

Th flow of wat rat various locations within the hydrologic 
y l is measur d and reported in the form of various parameters and 

statistics. These can be arranged as probability distributions, mean 
annual flows, mean monthly flows, record high flows (floods), and 
re ord low flows (droughts). Precipitation can be reported in 3 

similar manner. While such statistics can be expected to reflect 
long-term future tr nds, it should be noted that the short-term 
future events cannot be pr dieted beyond a few days' time. 

(2) Water Uses 

Water is used by all living things to sustain life. Man uses 
water for numerous other applications which affect his mode of 
living, generally with positive effects but often with undesirable 
secondary impacts. Both the uses and the effects of using water 
must be understood in order to describe the impacts from actions 
which involve the hydrologic regime. 

The usefulness of water depends on the volume available (both 
physically and legally), the location of the supply relative to the 
use, and the quality of the water. All of these parameters can be 
reflected in terms of the c'ost to supply the water. If the water ia 
of inadequate quality, it can be treated or even distilled. If it is 
not physically available, it can be transported to the point of use 
by canals, conduits, or even tank cars. If it is not available 
uniformly throughout the year (e.g., as river flow), it can be stored 
in reservoirs for later release. Water for hydro-electric energy 
has value in terms of elevation differences; similarly, surface 
water is more valuable than groundwater since the latter must be 
pumped from a well. 
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Water is used in two general locations: (1) in-place (e.g., 
navigation in a river), and (2) after withdrawal from its normal 
path in the hydrologi cycle (e.g .• for irrigation). These can be 
termed in-situ and ex-situ uses, respectively. A list of specific 
water uses is shown in Table 5. 

Each use of water may involve an evaporative loss, a loss in 
quality as the result of the addition of a pollutant, and/or a change 
in the normal time and location of the water within the hydrologic 
cycle. Water which is withdrawn, either from a surface supply or 
from groundwater, must be returned to the sys t em either as an 
effluent discharge to a stream, or as recharge to the groundwater, or 
as evaporation. 

There are as many measures of water quality as there are potential 
pollutants. The principal parameters are dissolved oxygen, sludge 
or other solids, oil, grease or scum, color and turbidity, taste and 
odor, coliform bacteria, pH, hardness, salinity, and other chemical 

onstituents, temperature and radioactivity. 

(3) Water Laws and Regulations 

There is a vast body of federal and state legislation dealing 
with water use and water quality. Three categories are of particular 
concern to impact analysis: water law, stream standards, and waste
water discharge permits. 

Western law, the doctrine of prior appropriation for beneficial 
use, is recognized in the 17 western states. In essence, it is 
based on the concept that the first user has the first right. Thus 
in times of shortage, the last users loose their right of withdrawal 
in favor of the first users, i.e., the available supply is not 
apportioned among all users. Eastern law, the doctrine of riparian 
rights, provides that the owner of land adjacent to a stream is 
entitled to receive the full natural flow of the stream without 
ch~nge in quality or quantity and is permitted reasonable use of 
such water. 

Groundwater law is less specific than surface water law, since 
the mechanics of groundwater flow is not as well understood nor 
readily quantifiable. The law varies by states, and if groundwater 
is an issue it is advisable to obtain qualified legal assistance in 
this regard. 

The federal government has authority over navigable waters and 
tributaries thereto. As a result of this authority, legislation was 
passed which provided for the maintenance and enhancement of surface 
water quality by the establishment of water quality standards by each 
state. The standards involve the classification of stream reaches, 
or lengths, according to designated uses. These vary from state to 
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TABLE 5. EXAMPLES OF WATER USES 

In situ Uses 

Navigation 
Fish and Wildlife Habitat 
Recreation - Body Contact 
Recreation - Boating 
Flood Control 
Waste Control 
Waste Transport 
Hydro Power 
Aesthetic 

Ex situ Uses 

Municipal Supply 
Industrial - Process 
Industrial - Cooling 
Irrigation 
Rural and Fann 
Fire Protection 
Power Plants - Cooling 
Street Cleaning 
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tat but. in Rn ral. they are as shown in Figure 10. Each clas ification 
has criteria which must be met for that cla ification (e.g .• levels 
of dissolved oxygen). Salt water bodies and estuaries are classified 
in a similar manner and have criteria applicable to salt water 
regimes. The lat part of the water quality standard is the plan for 
achieving the designated classification for each stream reach. 
including timetables. 

The obvious way to achieve clean water is to eliminat polluting 
discharges. A major effort for doing so has been initiated as a 
result of the Federal Wat r Pollution Control Act Amendments of 
1972 (Public Law 92-500). The law provides that all industries 
discharging into navigable waters must apply the best practical control 
technology by July 1, 1977, and the best available technology by 
July 1, 1983. The law also has a goal of no discharge by 1985. The 
definitions of what constitutes the best practical and available 
technologies are being established on an industry basis by the EPA. 

(4) Hydrologic Regime as it Relat~s to Air Force Actions 

The extent to which the hydrologic regime should b described 
depends on the nature of the proposed action and th potential impacts. 
The key questions are: 

• Will the action change the characteristics of the hydrologic 
cycle? For example, will new runways in lieu of fields 
contribute to greater runoff, less infiltration to ground
water? 

• Will the action change water use volumes? For example, 
will additional reservoir storage or wells be needed to 
serve a greater population? Will new water supply mains 
be required, or will existing users suffer pressure drops? 

• Will water quality be affected? Consid r storm water run
off which may carry oil spills and other surface contaminants 
to streams. Will additional personnel create an overload 
to the sewer system and waste treatment plant? 

• How will the action affect water law and regulations? 
Will added waste require a new discharge permit, or a 
modification to an existing permit? 

If it appears the hydrologic r gime will or ould be 
impacted by the action, it should be described according to the 
procedures given below, to the extent that they apply. 
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Class A 

Class B 

Class C 

Class D 

Class E 

Fit to Drink 

Fit to Swim In 

OK for Uoating a:1d Fishing 

Navigation 

Sewer 

Waters designated for use 
as public water supplies. 
Character uniformly excellent. 

Suitable for bathing and 
recreational purposes 
including water contact sports. 
Acceptable for public water 
supply with appropriate treat
ment. Suitable for agricultural 
and certain industrial cooling 
and process uses. Fish and 
wildlife habitat. Aesthetic 
value. 

Suitable for recreational boat
ing. habitat for common food 
and game fish. certain 
industrial cooling and process 
uses. Suitable for irrigation 
of crops used for consumption 
after cooking. Aesthetic 
value. 

Suitable for aesthetic enjoy
ment, power navigation, and 
certain industrial cooling and 
process uses. 

Existing waters which fail to 
meet lowest assigned 
classification. 

Figure 10. Water Quality Classifications 
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The description of the hydrologic regime should include a table 
showing mean monthly precipitation and runoff, both expressed in 
inches of precipitation. If there is snow durin~ the winter, the 
mean seasonal snowfall in inches should also be given. Note that 
the snowfall will also be included as precipitation, although for the 
latter it is expressed in equivalent liquid form. If runoff data are not 
directly available, they can be calculated by taking the mean monthly 
discharges for a nearby stream and dividing by the drainage area. 
The runoff sho,1ld be less than the precipitation except during spring 
snow melt. 

The description should also include the general drainage 
characteristics of the land in the vicinity of the propos d action, 
and a description of the surface water bodies (streams, rivers, lakes, 
ocean) into which the drainage flows. The classification of these 
water bodies should be given, and a listing of the state criteria for 
the classifications. Results of water sampling tests for the water 
bodies should also be given. 

If groundwater is involved, the depth to the water table and the 
yields and water quality from existing wells should be given. Long
term changes in the water table, if any, should be noted to determine 
whether the groundwater is being withdrawn faster than it is being 
recharged (a situation termed "mining" of the groundwater). Also, 
changes in salinity (i.e., becoming more brackish) should also be 
noted. 

The water supply system should be described. If water is obtained 
from a municipal system, indicate the percent of the total system 
used by the Air Force a tivity, as well as the total annual 
consumption by the activity. If possible, indicate percent consumption 
as a function of water use, i.e., domestic, power plants, etc. 

Describe both the wastewater and storm drainage systems, methods 
of treating the water before it is released, and locations, quantity 
and quality of discharged water. Be sure to include oil and grease 
skinners and traps. 

If there are any water bodies used for recreation (swimming, 
boating, fishing), or that contribute aesthetically to the area, 
describe the water bodien and their uses. Also describe the marine 
lif~ (fish, waterfowl) native to these waters. Wetlands, swamps, 
and marshes should also be included. 

If the action occurs on and/or could affect a flood plain or 
if it could affect the normal flow of surface or groundwater, 
describe the existing conditions. 

Finally, describe any laws and regulations applicable to the 
hydrologic regime in the area where the action will take place. Be 
sure to include any local regulations on water use; such as res trictions 
on lawn watering during the dry season or restrictions on digging of 
clams due to polluted water. 
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(5) Dat and Information Sources 

There are several units commonly used for water data, and care 
must be taken when converting from one to another. Precipitation 
and runoff are expressed in terms of inches of depth over the drainage 
area, per month or year. Streamflow (or discharge) is measured as a 
depth or stage, which is then converted to cubic feet per second. 
Howe.ver, water in a reservoir is expressed volumetrically as either 
acr e-feet (one acre at one foot deep) or in millions of gallons. 
Municipal supply is in millions of gallons per day or gallons per 
capita per day. Flow in pipes and effluent discharges are expressed 
in gallons per minute. Occasionally, special units are used for 
convenience, such as the second-foot-day, which means the volume 
represented by a flow of one cubic foot per second for one day. 
Metric units are simpler--they generally involve only the cubic 
meter per second or per day and the liter. 

Data about the climate and precipitation can be obtained from 
the U.S. Department of Commerce, National Oceanic and Atmospheric 
Administration, Environmental Data Service, Asheville, North 
Carolina 28801. Data mny also be &vailable at local airports 
where weather stations are operated. 

Topographic maps, also called quadrangle sheets, can be obtained 
from the U.S. Geological Survey, Department of the Interior. Maps 
covering eastern states can be obtained at 1200 South Eads Street, 
Arlington, Virginia 22202; maps for western states at Denver 
Federal Center, Building 41, Denver, Colorado 80225. These maps 
include rivers, streams and other water bodies; and because land 
contours are shown, it is possible to trace the outline of drainage 
basins. Navigation charts issued by the Coast and Geodetic Survey, 
Department of Conanerce are useful for actions involving coastal 
regions and large rivers. 

Data about streamflow can be obtained from annual Water Resource 
Data reports published by the U.S. Geological Survey. These reports 
include daily streamflow at gauging stations and statistical values. 
Both surface water records and water quality records are published. 
Water quality records can also be obtained from the EPA and state 
water quality agencies. Other water data can be obtained from 
numerous agencies; the Corps of Engineers, the Soil Conservation 
Service, the Office of Water Data Coordination, the Water Resources 
Council, and inter-state agencies and universities, to name only a few. 
The specific sources will vary from region to region and from state to 
state. The simplest approach to obtaining the data is to call one 
nearby agency such as the U.S. Geological Survey Office at the state 
capitol, explain your needs and ask for names of other agencies 
they know of in your region that have the data you seek. 

Data about water supply, use and discharge at the activity can 
generally be obtained from the Base Civil Engineers Office, or they 
can direct you to likely sources. 
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3. BIOTIC ENVIRONMENT 

Among the most vocal guardians of the environment have been 
conservationists, and conservationists have been largely concerned 
~1th wildlife. Thus, while ecological disruption may not endanger 
human health directly in the sense that air and water pollution can, 
careful consideration of biota is an essential part of the evaluation 
of environmental impact. 

a. Populations and Species Including Rare and/or Endangered Species 

In describing the biotic environment the first task is to give a 
general characterization of the biota in the area impacted by the 
action(s). If the action ilftpacts a large area which includes 
different biotic environments, then each of these environments should 
be described in general terms and some indication given as to their 
relative size as well as their location within the total impacted 
area. Reference might be made at this point to the maps, charts, or 
photographs Mntioned earlier. Do not forget to describe biota in 
both terrestrial and aquatic regimes. Terrestrial regime types 
include forests, grasslands, swamps, deserts, etc. If the biotic 
regime is largely man-made rather than natural, this should be noted. 
Agricultural land is an example of a man-made biotic regime, but so 
too is any other regime in other than its unspoiled state. For 
example, such a regime might be covered with brush and scrub as a 
consequence of previous cutting of for sts and large trees, or it 
might be a site of former construction and demolition, overgrown with 
weeds. 

The abundance as well as nature of the species present is 
important. The most numerous plant species whether ragweed, sage
brush, or pine trees should be noted. How varied are the plants 
present, or does one species pretty much dcainate? Is the area 
rich in animal life? Are insects or bird• very auch in evidence or 
are they relatively rare? Are there any large wild animals in the 
area? In some cases a population count of • Olle species aay actually 
have been made, and if endangered species are involved and such 
information is not already available, a count may be desirable. 

Unless the biotic regime of the impacted area is a particularly 
rich one, mention of about a half dozen bird• and animals respectively 
(common names are adequate) may be a sufficient general description, 
for example: 

"The target range consists largely of poverty grass inter
spersed with clumps of i ... ture scrub oak and patches of 
juniper, sweet fern, and a few young white pine. The most 
conspicuous wild flowers are daisy, milkweed, and goldenrod. 
Field mice and rabbits are plentiful. Tracks and droppings 
indicate the area is sometimes visited by deer. Blackbrids, 
crows, and sparrows are comon; quail and pheasants are 
sometimes seen." 
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The second task is to enumerate species of flora and fauna which 
are rare or endangered. There are a number of factors which singly 
or combined may place a species or organism in this special category. 
It may be that the species is simply relatively rare in the region, 
although plentiful in other regions and thus not threatened with 
extinction. Or the species may be rare on the global scale, and 
threatened with extinction as a result of the intrusion of man's 
activities into its few natural habitats. The identification of rare 
and endangered species is difficult unless one has been trained in 
biology, and it is best to contact someone from the State Department 
of Conservation or Wildlife Management Agency. They will know the 
current wildlife species which have been listed under the Endangered 
Species Conservation Act of 1969 and which may be indigenous to the 
area of the action. They may also have supplemented the list, 
including rare and endangered flora, However, unless they are 
familiar with the area of the action, it will be necessary to conduct 
a field survey to determine whether any of the species are, in fact, 
present. If there are no rare or endangered species present, this 
fact should be reported. 

If there is present human use of wildlife and plants, this should 
be duly noted, Such uses might include hunting, fishing,. shell
fishing, berry and nut gathering, lumbering, etc. 

Also, many organisms are especially wlnerable at some particular 
phase of their life cycle and attention should be paid to this aspect 
of the problem. Nesting and breeding sites are important. So too 
are areas where one or more organism tend to concentrate in their 
highly wlnerable juvenile states. Human disruption of nesting and 
breeding does not consist simply of the damage or remov~l of habitat 
shelter. The mere presence of noise and other human activity can 
make many organisms so ill-at-ease that breeding is reduced. If 
the disturbance is sufficiently threatening, adults will abandon 
eggs and young. 

Some animals have periods of dormancy and cannot protect them
selves. All of these phases tend to be seasonally dependent and as 
a consequence, the potential environmental damage of an action can 
be highly seasonally dependent. In many instances, if the action 
is a one-shot or intermittent one, damage to the biosphere can be 
significantly reduced by p~oper choice of action time. 

Are the organisms permanent or transient residents of the 
impacted area? Migratory habits should be examined in detail. In 
the aquatic biotic regime, a number of species migrate to • pawning 
grounds. Impoundments and divertiments can atop or confuse such 
migratory behavior. Fortunately it is often possible to mitigate 
such impacts fairly easily by fish wiers or ladders, but not all 
species will avail themselves of this convenience. If the action 
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will involve the erection of fences or other types of physical 
barriers this could interfere and should be mentioned. Clearing 
vegetation for roads, fire breaks, etc. can also affect animal move
ment as well as plant populations. Deer, for example, show little 
hesitancy in crossing such open spaces and, in fact, take advantage 
of them for feeding and movement. 

Undesirable, from the human standpoint, as well as desirable 
species should be described. An action may have the beneficial , 
effect of reducing such species, for example, wetland drainage may 
reduce mosquitoes, but it could also have a deleterious impact by 
encouraging the population growth of undesirable organisms. As 
examples, an impoundment might encourage mosquitoes, water pollution 
might encourage the algae growth leading to eutrophication, etc. 

b. Habitats and Ecological Relations 

In addition to the nature and population of wildlife, their 
present relation to the environment, that is to say to their habitats, 
should be described. Human activity tends to affect organisms 
largely through alteration of the organism's habitat rather than 
directly. The habitat of a given organism includes the physical 
environment, particularly the terrestrial and hydrologic (or aquatic) 
regimes, but of equal, if not even greater, importance is the biotic 
regime just described. An organism relates to one or, if it migrates. 
more habitats.and it relates to the other organisms which comprise 
these habitats. 

The relatio~ships among organisms compri• ing an eco•y• tem are 
very any and very complex. However, apart from •me important 
exceptions, • uch as symbiosis, they tend to fall into two major 
categorie•: succession and predation. Ju• t as an individual 
organism has a life cycle, the flora of a given region c011110nly has 
a definite pattern of population composition that varies with time. 
For exaple, an abandoned field in New England will begin to grow 
in with junipers, briars, blueberry bu•hes, and other low bruah. 
Then your.g birches will appear and a scattering of white pine aeedlings. 
Fast growing hardwood tree• will tend to dominate and cut off •unlight 
t.o other aeedlinga. But h .. locks, which grow well in shade, may 
eventually •ucceed the hardwoods. Identify at which point in 
succeHion characterizes the area in question. Since thi• is not 
always apparent to the layman, you may need profe•• ional help on 
thi• point. Hwun intervention commonly sets the flora back in the 
•ucceaaion • equence. If the Mrea i• un•poiled and repre•ent• climax 
vegetation--that i • to •ay,the final and ao• t aature atage of 
succession, it is es•ential that thia be stated for •uch un•poiled 
environments are increasingly rare, a fa• t dimini•hing reaource, and 
the potential for environaental d•age is at its greatest. 
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Predation, or which organisms feed on which, is more familiar 
than succession and for purposes of your general description of the 
existing environment; you can probably identify major food chains or 
predation webs yourself with perhaps a little help from a knowledgeable 
local sportsman. Figure 11 represents a familiar and typical food 
chain while Figure 12 shcn,,s an aquatic predation web terminating in 
such large predators as hawks, fish-eating 1181Uala, and man. It is 
significant to note that if we discount insects, man is top predator 
on this planet and many predation webs end with him. 

If some food resource (including water) in the predation web ia 
largely restricted to the environment in queation, then impacting 
... his aa:ea can have a disproportionately large ef feet upon the biotic 
regime, and it is important to deal with thia particular aapect in 
somewhat greater detail in environmental statements. For example, 
wildfowl may be highly depenrlent on a given atand of wild rice; in an 
arid area disappearance of a water aource will be highly injurio~• to 
animals over a wide area. 

Finally, bear in mind that the ti• acale of aucceaaion and 
predation are quite different. Some steps in predation are very 
fast; a mayfly may be devoured minute• after it ia hatched. The 
longest, except for very large animal•, auch as elephants, or very 
large, successful predator•, such aa tigers, alligators, and man, 
rarely exceeds more than a few year•• Succeasion ia • low even in 
tropical ecosystems and gets even • lower in temperate and artic or 
high altitude climates. Succession steps coanonly take 20 to 60 years 
and may even take many centuriea. The deatruction of an adult rabbit 
takes a year or two to repair; the destruction of an adult redwood 
takes thousands of years. Predation thus re-establiahes itself 
much more rapidly than aucceasion; there can even be relatively 
rapid re-population from adjoining areas following a total kill. 
The deatruction of climax vegetation is, for all practical pur-
poses, final within the time scale of our life spans. 

4. HUMAN ENVIRONMENT 

The human or cultural environment ia usually lesa easily defined 
and deacribed than the natural environment, and characteristic• of 
the human environment are always more difficult to quantify. Many 
actions taken by the Air force can have secondary or indirect (and 
lesa obvious) conaequencee for the environment, by altering patterns 
of social and economic activity. "Such secondary effects, either 
through their impacts on existing comaanity facilities and activities 
or through change• in natural conditions, uy often be more substantial 
than the primary effect• of the original action itself. For example, 
the effects of the proposed action on population and growth impacts, 
employment, and general economic trends should be estiuted if 
expected to be significant, and an evaluation made of the effect of 
any poaaible change in population patterns or growt.h upon the resource 
base, including land use, water, and public services of the area in 
question." (An 19-2). 

97 



Cherr~ Tree/ 

Human Pr tJtlaturs 

Herbivore C.mivor• 

Figure 11. A Terrestrial Food Chain 

Bird Pr tJd,,1ors 

Bottom Feeders 

*"{\. . ...,~ -:;J 

Wor1111, Biv,lvn, ind Other Bt•nt h,c Or,,.,n,sm~ 
I ncludlng Mlcn,-°'ll'lilffll 

Fiqure 12. Movement of a Pollutant 
in a Food Chain or Predation Web 

98 

Cit 

M,mmal Predators 



Such an analysis involves a comprehensive examination of the 
whole range of hwun activities--both current and historical. Before 
any cC'1nclusions are poHible as to the nature and degree of all 
effects on the environment, all possible social and economic 
consequences of the action must be considered. Depending on the 
nature of the proposed activity, certain social and econ011ic iapacts 
may be more significant than others, particularly in view of the 
present role of an Air Poree base in its environs. For exaple, if 
the Air Poree is the single largest •ployer in the c0111Unity, any 
proposal that would decrease USAF employment must be examined in 
tet'IDa of direct impacts such as decrease in payroll and possible 
increase in area unemployment. Indirect or secondary effects aight 
include a ripple effect throughout the local economy and ultimately 
a long-lasting shift in the population and econ011ic growth of the 
area. 

Thus, in every environmental analysis concerning these social 
and economic variables, the moat difficult task is focusing on the 
major issues. In addition to acquiring a general understanding of 
the existing huaan environment, the analyst auat isolate those 
characteristics of the action that will influence or alter this 
environaent. Table 6 gives likely acop~ of social and econ011ic 
impact for five general categories of actions. Note that aoae 
impact areas are only possibly relevant depending on the nature of 
the action. For a hypothetical mission change, Table 7 deaonatrate• 
the kinds of illpacts to be considered for each of the three aajor 
components of the mission change. 

Before any study of the present human environ•nt is begun, 
this kind of analysis should define the pertinent issues as well as 
the scope and depth of the study. 

a. Demographic and Politi~al Setting 

Any aaae•••nt of the huaan environaent begin• with characteristics 
of an area'• populations and the political jurisdictions into which 
it is divided. 

(1) Geographic and Political Setting 

The site of the action should have been shown in the section 
"Description of the Proposed Action," and appropriate croH 
referanc•• can be used here to identify the•• aapa. If th••• aapa 
do not adequately define the geographical and political setting, 
additional aapa can be included here. The following criteria 
should be applied. 
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The • it• of th• action should be located on one or more figures 
1ivin1 • tate/county/city boundari.e• a• appropriate. Often two 
figure• are required, one •hovina location within a • tate <••• 
Figure 13) and another •howina the 1-diate vicinity or environ•• 
Major topoaraphical feature• •uch •• river• and taountain rana•• •hould 
be •hown or Mntioned in the text. 

The political •ettina ia • imply atated, county and city/town 
in which the action i • to occur. leaional plannina juri•diction• 
or de• ipated • tati• tical unit• (Standard Metropolitan Stati• tical 
Area• ) are iaportant to •ntion •• well. A de•cription of the 
political •ettina •hould not only locate the action within recoanized 
political unit• but al•o define a rea•onable • tudy area, auch a• a 
Mtropolitan area, a city, or even a county. Since uny Air Force 
action• have effect• beyond the 1-diate environ•, it ia iaportant 
to • tate (at the out•et) a rea•unably cho•en liait on the area of 
• tudy. Political juri•dictiona identified here will al•o be the 
Mjor •ourc•• of ba• ic information concernina the • tudy area. 

(2) Population Growth and Characteri• tic• 

Since vaat quantitie• of population data are collected, tabulated, 
and analyzed by planner• both in aovernaent and in the private 
•ector, thi• information i • aenerally readily available. Major 
•ource• of population data are aenerally aovenment •a•nci•• ran1in1 
from national, • tate and reaional to local. 

The Bureau of Cen•u• of the U.S. DepartMnt of Coaaerce i • the 
prillary aource of both raw data and analyaia. A national cen•u• 
undertaken every ten y~ar• ia the baai• for a aerie• of docuMnta 
providina data for Standard Metropolitan Stati• tical Ar••• (SMSA' •), 
countie•, and • tate•• For -ller area• , raw data i • al•o publi•hed 
for individual cenau• tract•; thi• kind of infonution i • invaluable 
for detenainina population figure• for area• expo•ed to noi•e •• part 
of the AICUZ Mthodoloay. Four Mjor aerie• of publication• by the 
U.S. Bureau of the Cenaua ar~ li• ted in Table 8. 

Th• "OBDS Projection•" by the Bureau of lconoaic Analyai•, 
U.S. Departaent of Coaaerce, are another •ourc• of population and 
econoaic data and arowth foreca• ta. The a•oaraphical area• covered 
•r• lara•r (i.e., aulti-county area• ) than tho•• u•ed by the Bureau 
of the Cen•u• or local and reaional plannina aaencie•• The projection• 
are u•eful, hONVer, •• a •••ure of anticipated area-wide arowth. 

An index to all aovernaent publication• ia provided in tha 
Deceaber Monthly Cataloa and Annual Index of U.S. Governaent 
Publication• available fr011 D.S. Govenaent Printina Office, 
Wa•hinaton, D. c., each year. Thia •hould be con•ulted for other 
•ource• dealina with a •pacific • tate, county, or Mtropolitan area. 
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TABLE 8. POPULATION CENSUS REPORTS 

Volume I Characteristics of the Population. This volume consists of 
58 parts, numbered as follows: 

1 United States 
2-52 50 states and District of Columbia in alphabetical order 

53-58 Puerto Rico, Guam, Virgin Island American Samoa, Canal 
Zone, and Trust Territory of the Pacific Island 

Each part contains four chapters A-Din individual paperbound 
reports in four series designated as PC(l)-A, B, C, D, respectively. 

PC(l)-A Number of Inhabitants. Final official population cour.ts are 
presented for states, counties by urban and rural residence, 
standard metropolitan statistical areas (SMSA's), urbanized 
areas, county subdividions, all incorporated places, and 
unincorporated places of 1,000 inhabitants or more. 

PC(l)-8 General Population Characteristics. Statistics on age, sex, 
race, marital status, and relationslilp to head of household are 
presented for states, counties by urban and rural residence, 
SMSA's, urbanized areas, county subdivisions, and places of 
1,000 inhabitants or more. 

PC(l)-C General Social and Economic Characteristics. Statistics are 
presented on nativity and parentage, state or county of birth, 
Spanish origin, mother tongue, residence 5 years ago, year moved 
into present house, school enrollment (public or private), years 
of school completed, vocational training, number of children ever 
born, family composition, disability, veteran status, employment 
status, place of work, means of transportation to work, occupation 
group, industry group, class of worker, and income (by type) in 
1969 of families and individuals. Each subject is shown for some 
or all of the following areas: states, counties (by urban rural
nonfarm, and rural-farm residence), SMSA's, urbanized areas, and 
places of 2,500 inhabitants or more. 

PC(l)-D Detailed Characteristics. These r~.,orts will cov~r most of 
the subjects shown 1n Series PC(l)-C above, presenting the data 
in considerable detail and cross-classified by age, race, and 
other characteristics. Each subject will be shown for some or 
all of the following areas: states (by urban, rural-nonfarm, 
and rural-farm residence), SMSA's and large cities. 

Note: These reports are available from the Government Printing Office, 
Washington, D. C. 20402 or any U.S. Department of Conwnerce 
Field Office. 
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Other important sources are state, regional, county, or local 
planning documents, Regional transportation planning agencies often 
develop population data and projections for planning units called 
traffic zones, which are generally smaller in area than census tracts. 
Other groups such as Chambers o{ Commerce, banks, and newspapers 
provide both projections for and analysis of populations and area 
growth, sometimes in periodical format. 

A general discussion of population growth and characteristics 
should present enough historical data to indicate trends, past 
stimuli for growth or decline in population, and projections for the 
future. Tables and graphs can be used to great advantage in presenting 
and summarizing trends. (An example is given in Table 9.) The role 
of the Air Force and/or the military--both historical and projected-
should be spelled out as specifically as possible. Comparison of 
past and future trends with those in other states or metropolitan 
areas are often useful. Density and distribution of population in 
the study area should be considered, particularly in the immediate 
environs of the air base or other site of the proposed action. 
Social and economic characterizations of the population are also 
useful background data; this can include age distribution, employment/ 
unemployment data, education level attained, and median family 
income. 

b. Land Use 

Probably the most- controversial impact of Air Force actions 
upon the human environment is in the area of land use. Installations 
influence land use in a number of ways which are often conflicting. 
Air bases induce development in adjacent areas. For example, civilian 
and military personnel employed by the base often wish to live near 
the base, and housing developments and trailer parks may be established 
in the vicinity of the base to meet this demand. Perso.&al business 
establishments such as beauty parlors, gas stations, real estate 
firms and other service industries will seek to locate near the 
installation, particularly if it employs a large number of persons. 
Public services such as roads, schools, churches, and community 
facilities may be necessary to serve employees living on and off the 
base and the busines.s establishments serving this population. Thus 
installations may serve as a stimulus to development of public 
services and residential and commercial land use in its environs. 

However, the primary function of most Air Force installations, 
to maintain flying skills and to train pilots, can place constraints 
on the use of land areas exposed to the noise and accident hazard of 
aircraft activities. Air Force guidelines (AICUZ) and sometimes 
local zoning codes restrict land use falling within accident 
hazard and noise exposure zones. Land use within the approach zones 
is moat severely restricted because within this area structures are 
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limited both in height and intended use. Because the presence of 
an air base within a community simultaneously stimulates and restricts 
development, air base actions affecting land use may inherently 
result in controversy. 

Because of the likelihood of controversy, it is advisable for the en
vironmental staff to devote considerable effort to ascertaining all 
of the various impacts an air base might have upon a community and 
thorough! investigating means whereby adverse impacts might be 
mitigated. Environmental staff should be aware that the moat 
opportune point of lessening adverse impacts lies not in the 
preparation of environmental statements but in the planning process 
where land use plans and zoning ordinances are formulated. Close 
cooperation with local planning and zoning officials responsible for 
land use regulations will ensure land use planning and regulations 
reflect the air base's presence and its mission in accordance with 
AICUZ policy. The AICUZ concept was described previously. 

Data requirements for the land use section and AICUZ are 
similor and, when actions involving shifts in aircraft activity are 
involved, may be duplicative. Preparation of these sections should 
be undertaken concurrently. AICUZ focuses primarily upon land use 
and population density in areas close to the air base while the land 
use section encompasses a regional view of land use, development 
pressures and land use controls as well as land values and ownership 
patterns in areas near the it.Jtallation. 

A first step in assessing the kinda of information to be included 
in the background section is to hypothesize upon the nature of 
impacts resulting from the proposed action. Table 10 presents a listing 
of possible actions, their impacts and the kinds of information to be 
included in the background discussion of land use. Other aspect• of 
land use may be relevant depending upon the nature of the specific 
action and the air base. On-going contact with local planning 
officials and an awareness of development trends, land use regulations 
land use plans in conformance with AICUZ policy will enable the 
environmental officer to identify the possible impact areas. 

If land use is of concern, the background section should present 
existing land uses, land use planning and controls, and development 
trends within the study area, specifying those governing bodiea 
within the counties or municipalities that have jurisdiction to 
mandate local land use controls. The Air Force ha• no legal authority 
to mandate local land use, and in some instances the installation 
may be situated in a rural ar£a or ca.aunity in which land uae 
regulations through such Mchani8118 as zoning may not have been 
established. In such cases, it is extreaely important to specify 
development trends. 
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General information on existing land use within the area by 
broad categories should be discussed. Table 11 presents summary 
land use for four jurisdictions surrounding Langley Air F rce 
Base. A more detailed discussion of land uses near the air base 
should be undertaken, using maps if necessary. Depending upon the 
nature of the action, the types of information which might be 
included in this section are: existing land use: proposed land 
use, through zoning or community plans; property values and market
ability; development pressures; land ownership patterns; and 
significant geographical and other features that affect land use 
such as extensive marsh, limited accessability, lack of water and 
sewer facilities and high demand for housing. In those sections 
dealing with both the larger study area and the area near the 
installation, the extent to which the Air Force has historically 
influenced development trends should be discussed. 

Information sources useful in preparing the background section 
are listed in Table 12. In a metropolitan area there may be an 
abundance of data available from regional planning agencies, city 
planners, and developers. In this instance, it is advisable for the 
environmental officer to obtain qualitative information such as 
marketability of property, development trends, scarcity of land 
resources, and land values from a number of sources if these are 
issues. For example, regional planning agencies and realtors are 
both knowledgeable sources of information on development trends and 
future land use. However, planners and realtors may have a very 
different perspective upon marketability of property within various 
communities, and it is useful for the environmental staff to compare 
their opinions. The perspective of both planners and realtors may 
be presented or judgments based upon an analysis of the different 
perspectives. 

In a rural community surrounding a remote installation such as 
a training range, the environmental staff may have difficulty 
obtaining both quantitative and qualitative information. The best 
source of information in such situations may be a state agency such 
as state planning agencies or departments of co1111unity affairs. 
Property values may in some cases be obtained from the Assessor's 
Office or from deed transactions on file in the municipal/county 
registry of deeds. 

c. Plans for Future Land Use and Development 

It is critical to assess not only the impact of Air Force 
actions upon existing land use but also future land use. In 
situations in which the action may affect the uses for which lands 
are best suited, i.e., altering the land area within noise and 
hazard zones, affecting the rate of land development through an 
increase or decrease in personnel or the provision of substantial 
on-base housing, the impact of Air Force actions is extremely 
critical. In addition to reviewing the local plans for future land 
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TABLE 11. LAND USE IN .HAMPTON, NEWPORT NEWS, 
POQUOSON, ANO YORK COUNTY, 1970 

Land Use Categori No. Acres 

Developed 

Residential (single-family 
and duplex) 19,006 

Residential (multi-family) 1,115 
Residential (group quarters) 275 
Industrial 1,924 
Miscellaneous 11,098 
Conmercial 2,423 
Public and semi-public 59,699 

TOTAL DEVELOPED 96,759 

Undeveloped 

Water areas 1,599 
Vacant land 63,349 

TOTAL AREA 160,488 

Percent 
of Total 

12% 
1% 

<1% 
1% 
7% 
2% 

37% 

60% 

1% 
39% 

100% 

Source: Peninsula Planning District Conrnission. Proiections for the 
Peninsula Study Areaf 1970-1995. Hampton, V r~1n1a: By the 
Commission, January 974. . 
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TABLE 12. POSSIBLE DATA SOURCES 

Information Needed Sources 

( 1) Existing Land Uses City/County Planners and Zoning 
Boards 

Regional Planning Agencies 

Other Planning Bodies; i.e .• 
Industrial ' Districts. Trans-
portation Authorities. etc. 

(2) Deve 1 opnent Trends Projected land developers, 
city planners, realtors and 
RPA's 

Housing Starts Developers and local building 
inspector's office responsible 
for issuing housing permits 

Projections in migration; Regional Planning Agencies 
births and new households City Planners 

(3) Local Property Taxes and 
Assessment Practices 

City City Assessor's Office 
County County Assessor's Office 
School 

(4) Land Use Regulations Zoning Ordinances. Municipal 
Charters 

(5) Property Va 1 ues Realtors. Assessors. Deed 
Transfers 

(6) Ownership Patterns Realtors. Assessors. Deed 
Transfers 
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use, the environmental officer should evaluate the a •• Ullption• upon 
which these plans have been baaed. For exaaple, land u•e plans •Y 
assu•~the construction of public service• and facilities on a particular 
schedule or on a• sUllption the Air Force will contin e to employ a 
constant number of per• ons. Ele•nt• of future land u•e plan• and 
development should be included in thi• •ection and aay include the 
following kinda of information: 

• A rev1ew of zoning ordinance• to deteraine proposed land 
use. 

• A review of the zoning board' • action over previous year• 
to deteraine wheth~r request• for zoning variance• have 
been granted in area• near the air ba•e. 

• A review of land capabilitie• and propo•ed u•e•, a• 
indicated by co.aunity developaent plana. The•• •Y be 
prepared by cities, countie• or regional planning agencie•• 

• An assesS11ent of the reali• tic expansion of aunicipal 
services to undeveloped area• , 

• Plana for designation of open • pace or recreation in 
land area• near the ba•e. 

• An asse•• ment of geoaraphical characteri• tic• •uch as 
vet land• vl,ich may influence growth. 

• A review of general growth deterainant• which will 
influence an area' • arovth • uch a• the area' • econoaic 
developaent, coapletion of proposed highway•, and the 
area'a general •rketability. 

d. Econoay 

(1) Characteristic• of Local Econoay 

Directly and indirectly, an Air Poree laH influence• the 
local econoay. E•• ential to an understandina of thi• relationship 
is an a••••-nt of the activity ••pent•, pre•ent and historical, 
that coapriH the econoay of the area. Many source• of thi• 
inforution are available, including: 

• Federal. U.S. Departaent of Coaaerce (includiag OIDS 
projection•), U.S. Depart•nt of Labor, U.S. DepartMnt 
of Agriculture 
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• State. Divt Aion of State Planning (Economic Development), 
Division of State Employment Security 

• Reaion. Regional Planning Agency, Regional Transportation 
Planning Authority 

• County/City/Town. Planning Depart• ente 

• Other. Chamber of Commerce, Banks and Newspapers 

The economic base of an area is usually analyzed in terms of 
basic and supporting activities. Basic economic activities are 
those serving external markets and are sources of growth for the 
local economy. As might be expected, the supporting or non-basic 
activities are responses to local economic needs, including those of 
the basic activities. Contract construction, local wholesale and 
retail trade, and local government are considered supporting activities, 
whereas activities such as agriculture, manufacturing, and the federal 
govern~nt are classified as basic activities. 

In an analysis of the characteristic• of the local econo• y, 
employment distribution, both basic and supporting, must be 
described in term• of major activity segments and growth areas. A 
table such as Table 13 is very useful for this purpose. Traditional 
ujor activities and paat high-growth periods should also be 
described. Not every source listing federal govermaent employment 
include• military personnel, and care must be taken that whatever 
figure• are given are identified properly. 

(2) Area Econ011ic Trends 

Projection• of future economic activity and, in particular, 
anticipated ahifta are also important background information. Of 
special interest, of course, is the projected poaition of federal 
employment relative to the other basic employment sectors. 

Source• of econ011ic projections are essentially the same as 
those listed above, with the Division of State Planning and local 
planning depart•nta and Chaabere of Co..erce the moat likely. Once 
again a auaaary table can be used to great advantage; the aaaple 
table given previously combined current and historical base analyeia 
with projections. 

(3) The Air Force Base in the Local Econoay 

Both through its payroll and through ita purchase of good• and 
aervicea, an Air Force base contribute• directly to the local 
econoay. The Baae Coaptroller or the Information Office can 
provide current •ployaent figures, both for nuabera of e• ployeee-
• ilitary and civilian--and for total payroll dollars. The Base 
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Procurement Office has figures for contracts for goods and services 
let to local firu. For many contracts let to non-local firms, 
subcontracting to local firms and hiring of local labor brings a 
substantial portion of the actual expeditures back to the local 
economy. Although t~e Base Procurement Office is not involved in 
this subcontracting, it can often approximate the dollar volume 
involved. Direct contributions of the base to the economy should 
be &Ullllarized as shown in Tables 14 and 15. Note that regional and 
local expenditures are estimated. When the information is available, 
it is helpful to indicate what kinda of goods and services are 
purchased by the base, particularly for local expenditures. 

The presence of an Air Force base creates a myriad of secondary 
or indirect influences on the local economy. In many cases, these 
secondary influences are difficult to identify. For example, local 
expenditures by the Air Force to operate and maintain the base 
provide eaployaent in the service and supply industries, and these 
activities, in turn, stimulate other local demands that create 
•ployaent and generate income. Similarly, the population of Air 
Force employees and their dependents creates a need for housing, 
education, transportation, food and household items. The satisfying 
of this demand in turn stimulates local ca.aercial and industrial 
developaent, providing once again employment and inco• to be 
invested in the local econ011y. Thia process of people filling 
needs and creating other demands continues throughout the intricate 
and interdependent comunity that makes up the local economy. 

At some Air Force bases, surveys or studies have been made 
that make it possible to show eatinaatea of indirect economic impact. 
In IDO&t cues, however, approximations such as the following (for 
Langley An) will suffice: 

"No data is available indicating exactly what portion of the 
payroll dollars from Langley are spent in the local economy, 
although some approximations are possible. Civilians are 
not eligible for the base c01111iasary or on-base housing. 
When a national average of spendable income (disposable 
inco• leas savings, 79.1 percent of gross income) is used 
as an indicator [All], the spendable income of civilians 
employed at Langley totals $14,862,497 (79.1 percent of 
total civilian payroll). A similar calculation for the 
spendable inc011e of • ilitary personnel at Langley yields a 
total of $6,897,782. Thia figure is offset by the fact that 
3,360 military personnel (38 percent) reside in • ilitary 
housing. Other base services such as •dical and dental 
care and the base exchange and ca.aiasary decrease the 
expenditures by • ilitary personnel (and their dependents) 
in the local econo• y. 
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TABLE 14. MILITARY AND CIVILIAN PAYROLL, 
LANGLEY AIR FORCE BASE, JUNE 30, 1974 

!!!J;!loiee Classification Number 

Military 8,728 
Civilian (USAF) 1,531 
Base exchange personnel 235 
Non-appropriated fund personnel 690 

TOTAL 11,184 

Annual Pairol 1 

$95,844,048 
17,578,378 

980,759 
111as 1231 

$116,188,416 

TABLE 15. ANNUAL EXPENDITURES FOR GOODS ANO SERVICES 
LANGLEY AIR FORCE BASE 

Fiscal Year Tota1 
Exeenditures 

Regtona1i [oca·I+ 

72 $25,088,595 $20,665,695 $4,422,900 
73 $43,986,916 $38,671,581 $5,315,335 
74, $51,658,676 $45,008,618 $6,650,058 

* Estimated expenditures in area encompassing Richmond, Norfolk, and 
Hampton-Newport News Metropolitan areas. 

+ Estimated expenditures in N~ort News and Hampton area. 
, Estimate based on $25,004,788 obligated July to December 1973. 
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Langley military personnel residing off the base as well as 
civilian employees are responsible for a sizable inveAtment-
through either rental or purchase-in real estate. This 
investment tends to be concentrated in residential areas 
close to the base, such as Tidemill F~rms (see 3.6.1.1). 
Military personnel also purchase in t 1e surrounding community 
many items not available on the base, such as automobiles." 

Providing services such as schools and roads for an air base 
also has an economic impact on the community . In the case of 
-schools, the largest impact is felt near the air base in schools 
attended by dependents who live in military housing. Often the 
federal funding provided to the local school system does not totally 
cover the annual coat of educating these students. On the other 
hand, f~deral funding is ~tao available for dependent~ of USAF 
employ~es (both military. 1d civilian) who reside in the local 
coanunity and contribute through their property taxes to the local 
school budgets. Sources of this information are dircussed in 
subsection f . below. Certain proposed actions such as construction 
of new bases or expansion of family housing can have tremendous 
economic impact on the local school system and, ultimately, the local 
tax base, and this issue must be covered in detail in cases such 
as these. 

The presence of an air base can influence land values in its 
environs. For example, often both residential and c011111ercial 
developments occur close to the base to serve specifically the 
needs of the base population. Therefore, the issue of land values 
is particularly relevant for proposed new bases or base closings 
or any land acquisition or disposal. Similarly, base operations, 
notably aircraft activities in urban areas, can exert an economic 
impact, making land areas exposed to noise, for example, leas 
desirable for certain kinda of development. One immediate effect 
is the unavailability of federal funding and/or mortgage guarantees 
for residential developments in areas exposed to noise levels that 
are unacceptable by standards of the U.S. Department of Housing 
and Urban Development (see HUD Circular 1390.2 and AICUZ section 
of this report). This issue must be considered or at least 
mentioned for any Air Force action involving current or proposed 
aircraft operations. 

e. Housing 

Not only do USAF members and civilian employees require 
off-base housing, but Air Force activities, notably aircraft 
operations, can preclude residential development in certain areas. 
Thus.an Air Poree base and its operation can influence significantly 
the availability of housing. 

Two major type• of information are indicators of housing 
availability: 
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• Building starts 
• Occupancy/vacany figures. 

In most communities, building permits are required for all new 
construction, and the local building permit office (town, city, or 
county) keeps a record of both residential and commercial construction 
in this manner. Residential permits are usually categorized as 
single-family houses or multi-family developments; for the latter, 
it is important to note how many dwelling units were contained in 
each project (one building permit suffices for either a ten-unit 
or a 100-unit development). Data concerning occupancy or vacany of 
existing housing is accumulated by a variety of groups: 

• Planning departments (town, city, county, region) 
• Chambers of Commerce 
• Associations of Realtors or Developers 

Although these local sources often have the most up-to-date 
information on the local housing market, the -U.S. Department of 
Commerce, Bureau of the Census, has published a series of reports 
based on the 1970 Census of Population and Housing; those reports 
dealing with housing are identified and briefly described in Table 16. 

USAF information sources will provide the best indication of 
where Air Force employees live and what impact they have on the 
local housing market. Address 11.sts and surveys, such as carpool 
surveys, provide accurate information as to the residences of USAF 
employees. Otherwise, the Housing Referral Office at the base can 
give a reasonable estimate. Furthermore, this office prepares 
every year an analysis of USAF family housing requ i ~ements and the 
availability of on-base and reasonably priced off-base housing. 

Background information concerning housing should indicate the 
general availability of housing, both in the general area and within 
reasonable commuting distance of the base. (Most planning reports 
cover housing trends and will state whether housing develop-
ment has kept pace with population growth.) If the presence of the 
base has stimulated housing development or possibly inhibited 
residential growth because of activities such as aircraft operations, 
this should be stated. Distribution of residences of base personnel 
throughout t he community, including military housing, should be given 
as specifi cally as possible, with special emphasis on those civilian 
coDDunities 'in which they constitute a major or significant percentage 
of all households. Any trends affecting future availability of 
housing should be identified as relevant; this might include costs, 
availability of land, etc. Obviously, any planned expansion of 
military housing is relevant as well. 
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TABLE 16. HOUSING CENSUS REPORTS 
U.S. DEPARTMENT OF COMMERCE, BUREAU OF CENSUS 

Volume I Housing Characteristics for States, Cities, and Counties 

This volume consists of 58 parts numbered as follows: 

1 United States 
2-52 50 states and District of Columbia in alphabetical order 

53-58 Puerto Rico, Guam, Virgin Islands, American Samoa, Canal Zone, 
and Trust Territory of the Pacific Islands. 

Each part is issued as an individual paperbound report in two series, 
HC(l)-A and HC(l)-B. 

HC(l)-A General Housing Characteristics 

Statistics on tenure, kitchen facilities, plumbing facilities, number 
of rooms. persons per room, units in structure, mobile homes, telephone, 
value, contract rent, and vacancy status are presented for some or all 
of the following areas: states (by urban and rural residence). SMSA's 
urbanized areas, places of 1,000 inhabitants or more, ftnd counties. 

HC(l)-B Detailed Housing Characteristics 

Statistics are presented on a more detailed basis for the subjects 
included in the Series HC(l)-A reports. as well as on such additional 
subjects as year moved into unit, year structure built, basement, heating 
equipment, fuels, air conditioning, water and sewa~e. appliances, Qross 
rent, and ownership of second home. Each subject is shown for some or 
all of the following areas: states (by urban, rural-nonfarm. and rural
farm residence), SMSA's urbanized areas. places of 2,500 inhabitants 
or more, and counties (by rural and rural-farm residence). 

Note: These reports are available from the Government Printing Office, 
Washington, D. C. 20402 or any U.S. Department of Conwnerce 
Field Office. 
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f. Public Facilities 

(1) Schools 

Employees at an Air Force base have a large number of dependents 
atti!nding local schools. The Federal Government provides revenues to 
local schools in proportion to the number of dependents of federal em
ployees and military members. The subsidy per student is more for dependents 
residing on federal property (and thus exempt from local property taxes) 
than for dependents of military members and civilian employees who live 
in the civilian conununity (Class A and B dependents, respectively). 

Each year, before application for these funds is made, a 
survey is conducted by each school system. The business manager or 
superintendent of the local school system should be abl e to supply 
the results of this survey, including both the number of dependents 
and the level of federal funding. Depending on how the survey is 
conducted and the number of federal installations in the area, it 
may be possibl e to isolate the Air Force dependents from dependents 
of other federal employees. A summary, as shown in Table 17, should 
be provided. 

Dependents who live on base property often represent a substantial 
proportion of the student enrollment in the schools they attend, 
whereas the dependents of military members and civilian AFB emplovees 
living in the civilian community are dispersed throughout the local 
school systems. Since the federal impact funds seldom cover the 
cost of educating these Class A dependents, the presence of 
these students has an economic impact on the local school system. 
The type of analysis in Table 18 can be developed to demonstrate 
this impact. The cost of educating these students is borne by the 
city/town, county, or state as determined by the manner in which 
public education is financed. 

Another economic impact of Air Force bases on local school 
systems is the requirement for new school construction often brought 
about by construction of military family housing, and this should be 
documented. Although some federal assistance has been available 
during some years in the past, construction of schools is financed, 
for the most part,by the local c011111unity. 

At many air bases, large numbers of military personnel take 
advantage of the educational opportunities offered under the Air 
Force Tuition Assistance Program or by the Veterans Administration. 
Enrollments in educational programs at local high schools, colleges, 
and universities should be documented. The Base Education Office can 
provide the necessary information. 
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For proposed actions involving an AICUZ analysis, any schools 
located within the CUD zones for current operations should be 
identified and attendance or enrollment figures given. 

(2) Hospitals 

Two aspects of the health care requirements of the base 
population must be considered: 

• Services provided by the base hospital and clinics 

• Services required of local civilian hospitals and other 
health care facilities. 

This information, as well as opinions concerning the adequacy 
of available health care services, can be obtained from administrators 
at the base hospital and from civilian health care planners. In 
addition to comprehensive health planning agencies in every state 
capitol (A agencies), 251 local comprehensive health planning 
agencies (B agencies) operate under the auspices of the Health 
Resources Administration of the U.S. Department of Health, Education, 
and Welfare (the state agency will be able to identify any local 
comprehensive health planning authority). Many health planning 
agencies publish a plan containing all of the information needed for 
this assessment. Otherwise interviews with state/local health 
planners or hospital administrators may be necessary. 

A discussion of the health care facilities on base should cover 
both in- and out-patient facilities, their use, and the 
patient population served. Ever since the end of the doctor draft, 
the number of physicians assigned to an air base versus the number 
authorized has determi ned, in many cases. both the availabilitv of 
services and the priorities in providing service to active-duty 
military, their dependents, retired military, etc. Therefore, the 
level of physician staffing at the base should be discussed. An 
estimate of the total patient population, perhaps based on the number 
of medical records, is also useful. 

For the hospital, the number of beds and the average daily 
occupancy should be given. Services provided at the hospital 
(obstetric, surgical, emergency, intensive care, etc.) and those for 
which eligible patients are sent elsewhere should be indicated, 
including the extent and type of referrals to civilian hospitals, 
including those of military dependents under the CHAMPUS progr•. 

Clinics--both medical and dental--operated on the base should 
be identified as to type, patient eligibility, use (patient 
visits for day, week, or month), and availability (waiting period 
before appointment). 
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In an analysis of the health care facilities of the civilian 
community the emphasis should be on those services required by the 
base population and on the availability of these services. The 
total bed complement in acute-care facilities, both co111Dunity and 
private hospitals, and rate of occupancy is a good measure of 
this, as is the considered opinion of civilian health care planners 
and/or the base hospital personnel. 

For purposes of AICUZ analysis, locations of hospitals, 
clinics, or other health care facilities (such as nursing homes) 
in the vicinity of the base should be known. 

(3) Recreation 

Both civilian and military recreation facilities available 
should be desc.ribed briefly, including State and National Parks. 
The major concern is whether Air Force activities interfere 
with any recreational resources. If aircraft cperations are or 
will be a part of the base activity, the loc~tion of established 
flight paths relative to recreational areas is of interest. 

Information concerning recreational facilJties on base is 
probably contained in any "Welcome to _____ AFB" publications 
by the Information Office; otherwise, the Recreation Office can be 
consulted. State and local park and recreation departments can 
provide maps and descriptions ~f and guides to recreational areas. 

g. Cultural Resources 

Numerous federal statutes and executive orders as wall as 
state statutes have been d~signed to ensure protection and 
preservation of the cultural resources of the United States. In 
accordance with the National Environmental Policy Act of 1969, 
cultural resources are an integral part of the environment and as 
such must be considered in any environmental impact statement. 

Cultural resources include "sites, structures, objects and 
districts Jignificant in history, architecture, archaeology, and 
culture. 112 They are encountered in many forms, as defined by the 
Department of the Interior, National Park Service: 

23 U.S. Department of the Interior. Preparation of Environmental 
Statements: Guidelines for Discussion of Cultural (Historic, 
Archaeological, Architectural) Re~ources. National Park 
Service, Office of Archaeology and Historic Preservation, 
Washington, o. C. 20240, April 1974. 
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"Sites--distinguis:1able pieces of ground, or areas of historic, 
prehistoric, or symbolic importance, upon which occurred important 
historic or prehistoric events, or which are importantly 
associated with historic or prehistoric events or persons or 
cultures, or which were subject to sustained historic or 
prehistoric activity of man, sometimes featuring change• in 
topography produced by human activity; examples are battle
fields, historic campgrounds, ancient trail• or gathering 
places, middens, historic farms; 

Structures--works of man, either prehistoric or historic, 
created to serve human activity, usually by nature or design 
i11111ovable; examples are buildings of various kinds, dams 
canals, bridges, fences, military earthworks, Indian mounds, 
gardens, historic roads, mill races and ponds; 

Objects or artifacts--material thing• of functional, aesthetic, 
cultural, symbolic, or scientific value, usually by nature or 
design movable; 

Districta--geographically definable areas, urban or rural, 
possessing a significant concentration or linkage of sites, 
structures, or objects, unified by pa• t events or aesthetically 
by plan or phY.sical developments or by similarity of 
occupation." :l3 

Several steps are involved in ascertaining the existence of 
cultural resources. Host of these steps require consultation with 
acknowledged experts and 1ourcea. In many cases some level of 
study by professionals (archaeologists and historian•) will be re
quired. The intensity and extent of the inve• tiaation •hould be 
scaled to the potential impacts of the action on cultural resources. 
For example, a major con• truction effort resultina in a chanae in 
land use and character of the environs miaht require a more intensive 
survey of cultural resources than a mis• ion change involving a 
different aircraft at a base already used aa an active airfield. 
In the words of the National Park Service, "limple consultation 
of lists of currently identified resource• aeldom constitute• 
sufficient investiaation of the affected environaent." Thia 
should be the atartina point, however. 
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Properties protected by the National Historic Preservation Act 
are listed in the National Register of Historic Places.24 Additions 
and deletion• to this listing are published in the Federal Regi• ter 
on the first Tuesday of each month, with a complete updated list 
published once a year, 23 The State Historic Preservation Office 
(publ ished annually by the National Park Service in the Federal 
Register, usually during January or February) should be consulted 
for other properties eligible or nominated for listing in the 
National Register. 

Executive Order 11593, "Protection and Enhancement of the 
Cultural Environment," Section 2(a) directs federal agencieat to 

"no later than July 1, 1973, with the advice of the Secretary 
of the Interior, and in cooperation with the liaison officer 
for historic preservation for the state or territory involved, 
locate, inventory and nominate to the Secretary of the Interior 
all sites, buildings, districts, and objects under their 
jurisdictions or control that appear to qualifl for listing 
on the National Register of Historic Places."2 

The status of this survey for the air base should be indicated. 

Many states also recognize historic sites and landmarks 
protected under state legislation, the State Historic Comission 
or the designated liaison officer (often the same) can provide 
assistance in identifying and locating sites, • tructures, and 
districts recognized by, or known to. both state and local historic 
comissions. [A useful publication in this regard i • A Guide to 
State Programs by the National Trust for Historic Preservation 
(Washington, 1972).) Historical and archaeological societies and 

24 

2S 

26 

U.S. Department of the Interior, National Park Service, Office 
of Archaeology and Historic Preservation, The National Register 
of Historic Places, 1972, Washington, D. C.: Government 
Printing Office, 1972. 

U.S. Departaent of the Interior, Notices "National Park 
Service--National Regi• ter of Hi• toric Place• --Advi•ory 
Council on Hi• toric Pre• ervation--Protection of Properties 
on the National Register, Procedure• for Coapliance." 
Federal Regi• ter XXXIX, No. 34, Part II, 6401-6477, 
February 19, 1974. 

F.xecutive Order 11593, "Protection and Enhanceaent of the 
cu:: tural Enviro1111ent" May 13, 1971 (36 F .R. 8921). 
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college history and archaeology departments should be consulted as 
well. [A guide to these local groups is provided in Directory: 
Historical Societies and Agenc!!!. in the United States and CanadaJ 
1973-1974 by the American Association for State and Local History 
(Nashville, 1972).) The Base Historian or Information Office 
should be able to provide historical information concerning the 
purchase or lease of the base by the Air Force and the previous 
character and use of the land. If, in the opinion of state and 
local archaeologists and historians, insufficient information is 
available to permit a reasonable assessment of the presence or 
absence of cultural resources below the ground surface in an area 
to be affected, an intensive archaeological survey by recognized 
authorities may be required. This process can be both time-consuming 
and costly and should be carried out in consultation with the state 
liaison officer, state archaeologist, and the National Park Service. 

h. Public Works Facilities 

Public works facilities which should be described and analyzed 
for possible impact are the following: 

• Water supply 
• \llater pollution control (sanitary sewerage, 

industrial waste and spill control) 
• Solid waste collection and disposal 
• Energy use (natural gas, petroleum products, 

and utilities). 

In describing the above, the general topics that should be 
included are: 

• Source 
• Location 
• Rate of consumption, use, or throughput 
• Ultimate disposition. 

Nearly every action taken at an Air Force installation will have 
an effect on public works facilities. The action may also generate 
solid waste, require a change in the usage of water for both 
maintenance purposes and consumption by support personnel, and 
change sanitary s9werage flows. 

The general philosophy which should be taken in describing 
existing public works facilities and the change of taxation on these 
facilities resulting from i• plementation of the proposed action is 
to provide the reader with enough infor• ation for hi• to determine 
the status and adequacy of existing facilities, both within the 
installation and those provided by adjacent c0111a1nities, and under
stand the order of Mgnitude of change. 
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One of the most important elements of the description of existing 
services and facilities is the unit of measurement used. For a dis
cussion of water and sewer use, the unit gallons per capita per day 
(gpcd) should be adopted. The perspective can be given by comparing 
this number with that of the adjacent comunity or that described 
in water and wastewater textbooks. In using this unit of measure
ment for on-base use, care must be taken to insure it reflects a 
normal 24-hour day. Although in many respects an installation is 
typical of a community, the community work force leaving the base 
in the evening will affect the rate of use of water and sewerage. 
Textbook or comunity rates of consumption are based on total daily 
consumption divided by the total population regardless of how that 
population might be distributed, the assumption being the same fa
cilities are being used regardless. 

For discusaion of aolid waste, natural gas, electricity, and 
petroleum products, common weight or volume meaaure per unit time 
should be used. 

It should be kept in mind that,during the period of impleaentation 
of the proposed action, other non-related actions may be scheduled 
which would influence the uae of public works facilities. It ia 
necesaary to consider theae actions and their effect in order to 
arrive at a realistic net change. 

(1) Water Supply 

• Source: Municipal supply or U.S. governaent. For exaaple, 
reaervoir or local wella. 

• Location: Location of wells, reaervoira, elevated and 
groundwater atorage. 

• Rate of Consmption: Major users of water should be 
identified with their percent of total deaand expreaaed. 

• Ultimate Diapoaition: Approximate that which enter• into 
a aanitary sewage ayatem. 

• Other Conaiderationa: Deacribe non-potable ayat ... , ita 
uaea and liaitationa; water quality 110Ditorin1 conducted 
by the Bio-lnvironaental Engineer; water ahortagea and 
conaervation Maaurea; hiatorical ability of the ayst• 
to aupply all need• during peak conauaption perioda. 
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(2) Water Pollution Control 

• General: Describe facilities which the Air Force operates 
to control water pollution. These should include but 
not be limited to sanitary sewage treatment plant, 
industrial waste treatment facility, and fuel and oil 
spill collection system. If service is provided by an 
adjacent community, so indicate. 

• Source: Describe briefly the source and nature of 
sewage. What percent of the total is domestic and what 
percent can be classified as industrial. 

• Location: Describe location of facilities or points of 
tie-in with a municipal system. Identify the location 
of the municipal system. 

• Flow: Show historical (at least one year, up to five 
years if available) records of the installation's flow 
contribution to the sanitary sewage system (gallons per 
day). Give design flow of facility and peak daily flows. 

Describe the National Pollution Discharge Elimination 
System (NPDES) Permit requirement under EPA and state 
regulations and give the status of the facility with 
regard to complying with the NPDES Permit. 

If the facility does not now have an NPDES Permit, discuss 
its status. Also, discuss the adequacy of present treat
ment with regards to state and federal treatment requirements. 

(3) Solid Waste Collection and Disposal 

• Sourc~: Briefly discuss the nature of soiid waste 
generated at the facility and indicate each source as 
a percent of the total, i.e., industrial/oreration, garbage 
and refuse (family housing, commissary, family services). 

• Location: Describe the location of the disposal area and 
type of facility, i.e., dump, sanitary landfill, 
incinerator. 

• Throughput: Give rate of throughput in cubic yards (or 
tona) per month collected over a one-year period of 
record. 

• Ultiaate Disposition: Indicate frequency of collection 
and by whom. If recycle or reclamation is practiced, 
so atate. 
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(4) Energy Utilization 

• General: There are three comon categories of energy source• 
which should be discussed: natural gas, liquid petroleum 
products, and electricity. Consumption of petroleum 
product• and natural gas is estimated for determination 
of base emissions and should also be displayed here in 
the context of energy use. The tntent of this 
section will be satisfied by a tabular display of historic 
(one year) consumptive data. Conservation measures which 
have been instituted should also be discussed and the 
percent reduction experienced or anticipated should be 
indicated. 

i. Transportation 

Transportation ia the movement of people and goods, generally 
involving a carrier uaing a pathway of some form. The components of 
transportation aystema are aa follows: 

• Item Being Tranaported 

(1) People 

(a) Comuting 
(b) Business (i.e., office to office on-baae) 
(c) other (i.e., schools, •hopping, aervices) 

(2) Goods 

(a) Non-bulk (i.e., boxes, packages) 
(b) Bulk (i.e., fuel oil, coal, gravel) 

• Carriers 

(1) Small (i.e., walking, bicycle, car, truck) 
(2) Large (i.e., subway, train, airplane, barge, ship) 
(3) Stationary (i.e., pipeline, canal, eacalator) 

• Pathways 

(1) Land (i.e., path, aidewalk, • treet, highway, railroad 
track) 

(2) Water (i.e., river, ocean, canal) 
(3) Air (i.e., de• ignated flight paths) 
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Transportation systems are essential to human activities; they 
are also co•plex, expensive, involve risks and inconveniences, and 
their operation can adversely affect the environment. Carriers must 
be purchased and operated; pathways must be constructed and maintained. 
Both involve the consumption of energy and emission of pollutants. 

In describing the transportation systems for environmental 
statements, it is not necessary to perform a detailed technical 
analysis. Such studies are handled for all DOD installations by 
the Military Traffic Management and Terminal Service, Transportation 
Engineering Agency, 12388 Warwick Boulevard, P.O. Box 627l, 
Newport News, Virginia 23606. Reports prepared by this agency are 
both detailed and analytic in nature. 

The description of the transportation system should emphasize 
those aspects which may be affected by the proposed action. 
Particular attention should be given to comuting proble• 
arising as a result of changes in the base population, or in 
shifting of people from one location to another, including off-base 
housing. Will new carriers and pathways be required, and if so, 
will they create new problems? Potential problems are these: 

• Traffic jams during commuting hours, possibly due to 
inadequate entrance roads and gates. 

• Difficulty with on-base business travel due to dispersed 
building•, including cafeterias. 

• Grade crossing of busy railroad track and highway. 

• Safety problems for pedestrians and children at schools 
and playgrounds. 

• Isolation of land areas and neighborhoods because of 
new roads. Will fences prevent normal movement of 
wildlife? 

• Access problems for em~rgency vehicles such aa fire 
engines and aabulances. 

• Transportation of hazardous or toxic materials. 

• Adequate parking spaces. 
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The description of the transportation systems should provide 
an overall description of existing s.ys tems and problem areas. In 
view of the need to conserve energy and to avoid unnecessary air 
pollution, the discussion should include actions which have been 
taken to reduce travel, such as car pools, bus service, and bicycle 
paths. 

Data and information regarding transportation system carriers 
can be obtained in conjunction with the corresponding effort for 
noise and air pollution data collection. This includes the number 
of vehicles by classes, daily trips and estimated vehicle miles 
traveled. A map should be included which shows major roadways, 
railroads, gates, parking areas, and bus routes. The map should 
extend far enough off-base to show how the system ties into local 
highway networks. 

j. Public Safety (Accidents and Hazards) 

Many environmental statements are limited to a description of 
an action as it normally occurs. However, history teaches us 
abnormal events do occur, and while they may have a very low 
frequency, they can cause very significant damage. Examples include 
the crash of an aircraft or the spilling of crude oil from a 
tanker. Accordingly, if the proposed ac t ion could involve an 
abnormal event·, this subject should be included in the statement, 
including preventive and protective measures which are intended 
to minimize the adverse effects (see also subsection V.5). Some 
examples of abnormal events follow. 

A record and analysis of flight accidents and hazards is a 
part of the Phase I data acquisition stage of the AICUZ program. 
Under Phase I, it is required that all local flight accident s whi c h 
have occurred since 1960 be identified and analyzed and located on 
an accident map. The analysis summary should include as relevant, 
the type of aircraft, flight patterns, extent of damage, size and 
dimensions of impact area, and location. (The basic accident 
potential zones which are applied to all air installations as part 
of the AICUZ formulation are based upon an Air Force-wide statistical 
accident analysis. It can be useful, however, to have detailed 
accident information assembled for each air base for possible use 
in the development and local. implementation of AlCUZ land use and 
zoning recommendations.) 

Summaries of in-flight emergencies are also assembled under 
Phase I of AICUZ, and reports of such incidents are presently required 
under AFR 127-4. These include such events as in-flight engine 
shutdowns, hydraulic system failures, instrument malfunctions or 
failures, dropped objects, bird strikes, in-flight fire or smoke, 
fuel leaks, loss of pressurization, etc. 
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The evaluation of hazards to both flight and ground operations 
should also be carried out. In this category should be information 
on bird hazards due, for example, to refuse dumps or landfills, 
or to seasonal migratory patterns; to electrical interference, 
glare, smoke, dust, steam, etc., resulting from nearby industrial 
activities or chronic atmospheric conditions; and of flight 
obstructions, such as towers, buildings, ship masts, etc. 

The nature, location, and quantities of fuels and ordnance 
which are stored, transported, processed, or expended at the Air 
Force facility should be evaluated. Ideally, this evaluation should 
include an estimate of the risks to public safety associated with 
these materials. However, there is no available base of data on 
accidents involving ground storage and handling of fuel or ordnance 
which would provide a basis for estimating the level of risk 
associated with a particular facility or action. This lack of an 
accident data base is due largely to the fact that these accidents 
are relatively rare. Consequently, it is not possible with available 
information to quantitatively assess this accident risk. 

Nevertheless, the potential risk of fuel and ordnance operations 
should not be omitted from the statement because such an omission 
leaves the impression of an incomplete coverage of the categories 
of potential impact. It is best to identify the scope of fuel and 
ordnance operations to the extent security restrictions will 
allow. To place these activities in perspective, the history of 
accidents at the facility involving fuels or ordnance should be 
described. Whatever historical information is available on 
this subject should be obtainable from the facility safety office. 
Generally, this information will reveal a low or non-existent 
incidence of accidents or, at least, a low incidence of injury or 
damage to persons or property. The description of the effects of 
the action on fuel and ordnance operations described along with 
the historical background of accidents is the best that can be done 
and should be sufficient to demonstrate that fuel and ordnance 
accidents do not represent a major impact category. 

5. AIR TRAFFIC ENVIRONMENT 

The flow of air traffic into and out of an air base is well 
defined. An incremental increase or decrease in the number and/or 
type of aircraft based at the installation under study will have a 
predictable impact upon the air traffic at the facility. To better 
define the impact, it is necessary to understand the spatial concept 
of air traffic control. The purpose of this section is to describe 
that concept. 
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Since it is current USAF policy that, insofar as practical, all 
flights in USAF aircraft will be conducted under Instrument Flight 
Rules (IFR), this section is primarily concerned with IFR flights. 

Control of IFR traffic is achieved by allocation or space 
through which the aircraft must fly to different controlling agencies. 
Local control towers "own" all the apace within 5 miles of each 
tower from ground level up to 3,000 feet above the ground. The 
tower may delegate responsibility of this space to another agency 
(particularly under IFR conditions), but the tower controller has 
absolute authority to permit takeoffs and landings. A description 
of local flight patterns is provided in subsection a, below. 
Approach and Departure Control "own" the air space above the tower 
control zone and below the high altitude air route structure. 
Approach and Departure Control patterns are described in subsection 
b, below. 

An important aspect of the spatial control concept is the air-
way route structure. Moat point-to-point traffic proceeds by mea,1s of an 
air route structure which crisscrosses the entire country. The 
route structure is keyed to radio stations that serve a location/ 
identification function. Routes in the low altitude structure 
(below 18,000 feet) have "V" for Victor-numbered designations. Above 
18,000 feet, the route structure carries J-numbered designations. 
Radar service is also keyed to the airway structure. Area control 
is described in subsection c, below. 

a. Local Flight Patterns 

Pilots flying USAF aircraft fly in prescribed flight patterns 
when they are in the vicinity of USAF bases. Given the IFR policy 
described above, Visual Flight Rule ~atterns are largely restricted 
to the following: 

• Practice visual approaches conducted at the termination 
facility after IFR clearance has been canceled, 

• Practice visual approaches conducted at some intermediate 
flight point under a composite flight plan. 

VFR flight patterns under tower control are described below (see 
VFR Patterns). 

When in the local area and traffic conditions permit, the pilot 
may be given permission to fly multiple IFR approaches. In this 
case each approach must be cleared separately and in the usual 
situation the pilot will revert from tower control to approach control 
after each approach. This fact is significant in accounting for 
tower/approach control events. Whether VFR or IFR, the aircraft 
will conform to flight patterns that are of a repetitive nature 
creating areas or zones of noise and air pollution concentration. 
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(1) VFR Patterns 

The following is a list of typical VFR patterns: 

• r.losed traffic (racetrack patterns) 
• 360° overhead 
• 45° entry into down wind 
• Straight-in approach 
• Simulated flame out 
• Precautionary land approach 

A detailed description of many of these patterns for each aircraft 
type is given in the applicable USAF 51-XXX series manuals including 
TAC, ADC, PACAF, USAFE, and supplements thereof. The -1 
operating manual for each aircraft also provides flight pattern 
information. 

Practically, it is not possible to predict the flight path of 
each aircraft for each flight pattern with any degree of precision. 
The actual flight path is dependent upon a number of variables such 
as aircraft weight, meteorological conditions (crosswinds in 
particular), and pilot proficiency. Additionally, given perfect 
execution, the flight patterns for different aircraft types vary 
substantially. 

The base operating unit and its base operation function 
prescribes basic procedures and specifies direction of traffic, 
preferential runway (if applicable~ and traffic pattern altitudes. 
Each operating unit on the base should be queried for special 
procedures which may supersede some aspects of the general base 
operations pracedure. 

(2) IFR Patterns 

The local tower control zone extends (typically) to 5 miles 
from the center of the airfield. The outer marker initiating the 
final glide slope is typically 5 miles distance from the approach 
end of each runway. Miased approach procedures typically specify 
an outbound radial to a holding fix. Thua, both approaches and miaa-.d 
approaches are typically straight flight paths within the tower 
control zones. IFR flight pattern• are specified in the applicable 
high or low altitude letdown publications (FLIP). 

Standard Instrument Departures (SIDs) may or may not be atraight 
flight track• within the tower control zone. Generally apeaking, 
the takeoff clearance from Departure Control contain• the phrase, 
"Maintain runway heading for vectors." Typically the firat turn 
away from the takeoff heading will be at a diatance of 4 • ilea. SIDs 
are published departure routes from the point of takeoff to aome air
way fix. SIDs are available through Baae Operationa. 
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(3) Traffic Density (Tower) 

Both FAA-run and USAF-operated control towers keep a daily 
and a monthly tally on total operations; Base Operations is the 
reporting agency for this information on military installations. 

(4) Emergency Procedures 

Procedures for the jettison of external loads and fuel are 
posted in Base Operations. Tactical units have special procedures 
dealing with practice ordnance loads. Preferred bailout areas may 
be prescribed by the base or by the operating units, 

(5) Traffic Patterns Noise 

AFR 55-34, Reducing Flight Disturbances That Cause Adverse 
Public Reactions, specifies the circumstances under which 
preferential runway procedures may be used. It is the responsibility 
of the tower to designate the active runway at the airport. Traffic 
using the active is given priority. Use of the preferential runway 
system may be based on length differentials, existence of barriers, 
for noise abatement purposes or to minimize taxi time in a scramble. 
The following is a checklist provided in AFR 55-34 for the generation 
of local procedures relative to noise abatement. 

Preferential Runways: 
I 

Traffic Patterns: 

Minimum requirements for the use of a 
preferential runway: 

1. Visual Flight Rules (VFR) must be 
in effect. 

2. The wind is within 80° of the runway 
heading with a velocity of 12 knots 
or less. 

3. The wind is within 90° of the runway 
with a velocity of five knots or 
less. 

4. The runway is dry and clear. 
5. There are no obstructions adjacent 

to the runway. 
6. The individual pilot concurs. 

Should be established to avoid populated 
areas as much as possible. 

137 



Takeoff Techniques: 

Landing Techniques: 

Establish departure procedures consistent 
with sound safety practices that will 
minimize adverse noise disturbances on 
the surrounding community. As a guide, 
procedures should require pilots of 
turbine-powered aircraft or a large 
aircraft (12,500 lb or more), to climb 
to an altitude of 1,500 feet above the 
surface as rapidly as practicable. 

Aircraft flying the VFR traffic pattern 
should not descend below the altitude 
established for the traffic pattern 
they are flying until necessary to insure 
a safe landing. Aircraft making a straight
in approach should maintain at least 1,500 
feet above the terrain for as long as 
practicable before starting a normal 
descent on the final approach. 

Experience in preparing environmental statements suggests two areas 
of concern with respect to noise: 

• Selection and use of preferential runway for takeoff 
(in particular). 

• Use of precision and non-precision practice approaches 
over highly congested areas. 

Non-precision approaches may be particularly troublesome in that 
pilots tend to approach minimum altitude as soon in the approach 
phase as permitted. Aircraft in final approach configuration 
normally require high power settings. 

(6) Letters of Agreement 

Check with operating unit and the air base unit for letters of 
agreement dealing with air traffic. The air traffic control tower, 
in particular, will have letters addressed to nearby Control TowerA 
specifying emergency use of radar, helicopter procedures, etc. 

b. Regional Traffic (Approach and Departure Control) 

The function of Approach Control is to provide positive 
separation between IFR traffic transitioning between the airway 
structure and the destination airport. Approach Control also provides 
positive clearance for aircraft performing multiple approaches and 
to aircraft transiting the regional zone. 
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Departure Control provides the opposite transition (i.e., from 
the airport to the airway structure controlled by the FAA Centers). 
The radius and altitude limits of the regional zones vary substantially. 
In densely populated areas, Approach Control zones tend to be 
restricted in volume compared to the Approach Control zones serving 
less populated ar~as. All regional control zones keep excellent 
records of their respective activities, including approaches to 
USAF facilities. Additionally, su1llffl8ry type information is publiahed 
annually reporting enroute traffic, terminal activity, instrument 
approaches, classification of aircraft using each facility, number 
of departures, overs, etc. The U.S. Department of Transportation's 
(Federal Aviation Administration) "FAA Air Traffic Activity" is 
available through the Information and Statistics Division Office 
of Management Systems. 

It is possible and, in some cases, desirable to plot the tracks 
of IFR approaches and departures on a mar showing populated areas, etc. 
The necessary information ran be obtained from the ,SID plates and trom 
the appropriate high and low altitude approach charts. While the final 
phase of an instrument approach will be very close to that described, 
the same statement cannot be made with respect to an instrument depar
ture. Many SIDs have recently been canceled. Furthermore, it has 
been Air Route Traffic Control (ARTC) policy to provide radar vectors 
to on course to USAF pilots as a matter of course. However, this prac
tice nullifies the ability to predict the ground track and, of course, 
raises questions as to responsibility with respect to th~ noise abatement 
issue if applicable. 

c. Area Traffic 

For turbine-powered aircraft nearly all point-t~-point flights 
will penetrate the zone controlled by Air Route Traffic Control 
Centers (ARTCCs). Military traffic proceeding to special operating 
areas (SOAs) or special use air space may require ARTCC clearRnrP 
for both. 

Positive Control Airspace (PCA) exists over large areas of 
continental United States (CONUS). Penetration of these blocks 
(from 18,000 feet to 60,000 generally) requires an IFR clearance 
plus an operating transponder. The location and telephone nU11bers 
of the ARTC Centers are available through the local approach control 
facility. 
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d. Special Use Airspace 

The Department of Defense in conjunction with FAA designates 
certain areas whdre special flight activities may be conducted. 
The DoD encourages and in certain circumstances, requires by 
regulation that the operating units use the designated space for 
the applicable training. Information describing these spaces is 
published in the Flight Planning (FLIP) document available in Base 
Operations. The FLIP also provides detailed information on normal 
times of operation, whether there is an IFR/VFR restriction and 
defines block altitudes encompassed by the airspace. 

The FAA is the controlling agency for all special use airspace. 
The FAlt./00D designates a using agency for moat special use space. 
The using agency functions as a coordinator/scheduler for those 
spaces where several users are involved. The FLIP document also 
provides the televhone number and address of the coordinator. 

• 

• 

Restricted Areas - An airspace of defined diMnsions above 
the land area• or territorial waters of a state within 
which the flight of aircraft is restricted in accordance 
with certain specified conditions. All air-to-ground 
gunnery ranges are restricted areas. The Army has 
artillery ranges that are designated as restricted areas. 
Some military jet training areas are so designated. 

Warning Area - A specified area over international waters 
within or over which there may exist activitie• constituting 
a potential danger to aircraft. 

Since the FAA does not own the airspace over international 
waters, it cannot restrict aircraft fr011 using the space. Nonethelesa, 
the hazard to non-alerted aircraft wandering into a warning area 
may be substantial. Use of warning areas is coordinated by a 
designated using agency. 

• Low Altitude Hiah Speed Routes - The purpose of the low
level high-speed routes is to provide navigational and 
dry bombing practice for tactical aircrews. Routes are 

laid out over sparsely populated areas away fr011 navigational 
aids and clear of all aerodro.s. Each route IIU• t be 
approved by DoD/FAA and when approved are aaaigned a 
number, an effective date, and a detailed deacription by 
grid coordinates in the FLIP. Low-level route• are 
further described by the following: 
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• Unidirection 
• Airspeed restriction - 301 K to 0.99 M 
• Altitude restriction - no higher than 

1,500 feet above ground level (AGL) 
• Hours of ooeration - continuous 
• Avoids nuclear power plants by 

minimum of 5 NM 
• Weather minima - 5,000 feet and 5 NM 
• Use any entry point 
• File flight plans with FSS 

• Air-to-Air Refueling Tracks - Aerial refueling is conducted 
under Instruaent Flight Rules along Aerial Refueling 

• 

Tracks or within the Anchor Refueling Areas. A military 
unit may be assigned the responsibility for scheduling 
a particular track. The schedule is proposed to the 
local Air Route Traffic Control Center. 

Refueling tracks may be unidir~ctional or bidirectional. 
Specific location of the terminal points and block 
altitude space is provided in FLIP. 

Other Special Use Areas - Other areas designated as 
special use areas include: 

Alert Areas - Areas of concentrated study training 
activity. Flights not restricted. 

Danger Area - Flights not restricted but avoidance is 
advised during use. 

Prohibited Area - Flights prohibited except by special 
permission. 
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SECTION Vil 

PROBABLE IMPACT OF THE PROPOSED ACTION ON THE ENVIRONMENT 

1. GENERAL 

In Section V, a method was nutlined for describing the proposed 
action. Then, in Section VI, procedures were discussed for describing 
the existing environment. This section concerns the description of 
the impacts which result when the action is imposed on the environ
ment. In simple terms, it can be viewed as a completion of a two
dimensional matrix as shown in Figure 14. 

Sectionr V and VI represent basic data and information gathering 
efforts. Presumably the proposed action has been planned by someone. 
and a reasonably complete description should be available. Similarly, 
the existing environment exists as a real entity which can be seen, 
measured.and described. 

The description of the impacts is a departure from the f~regoing 
data and information phase of the study. For one thing, the impacts 
will occur in the future; thus.they cannot actually be observed and 
measured. Instead, it is necessar.y to apply experience based on 
the observation of similar actions in order to predict the impacts. 
This section of the report can therefore be considered as the 
analysis phase. The objective will be to identify and describe all 
impacts on an impartial basis, as an aid to other reviewers of 
the environmental statement. The section should be developed and 
w1itten without any editorial comment as to the worthiness or need 
for the action, and without any prejudgments about the overall 
impacts on the environment. 

Assuming the descriptions of the action and the existing 
environ111ent had been prepared in a comprehensive and accurate 
manner, it would be expected that all reviewers, using these data 
and information, would reach the same conclusions regarding the 
potential impacts. In reality, this is seldom the case. For one 
thing, people have different values. For another, the enviro1111ent 
is an extremely complex system, and it is easy to overlook s011e 
element. Finally, there is often no quantitative method of analysis 
which can be used to predict future conditions. 

The best one can do in describing the impacts is to make an 
honest and reasonable effort. The draft environmental statement 
will be reviewed by other agencies with special expertise in the 
several environmental fields, and there is the opportunity for them 
to react to your conclusions and to submit comments and questions 
which will then be addressed in the final environaental statement. 
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How can one go about describing the impacts? First, it is 
necessary to understand some of the characteristics of environmental 
systems and then the general classifica~ions of impacts. With 
this background, it will be possible to examine some specific approaches. 

A system can be described as a collection of objects having 
interactions with each other. An environmental system is simply an 
area and the things it contains. One of the first steps in evaluating 
a system is to establish or define its boundaries. At first thought, 
it would seem environmental systems are bound only by the 
earth itself, since every object is likely to affect objects 
adjacent to it, continuing indefinitely. In reality, the effects 
of an action decrease with increasing distance, until a point is 
reached where it is impossible to detect the original action by any 
type of measurement. The locus of such points form the boundary of 
the system relative to the action. 

Environmental systems are dynamic or ever changing. The 
condition which a system exhibits at any time is called its state. 
Systems undergoing no change are in a fixed steady state; those 
changing at a constant rate are said to be in a changing steady 
state. The latter can also include periodic cycles. For example, 
a place on earth may undergo seasonal changes but remain essentially 
the same over a period of decades or centuries. 

When something new happens in the system (i.e., an action), a 
series of perturbations will occur among the interactive object• 
in the system. The system will then change until it reachea a new 
state of equilibrium, i.e., a new ateady state. The differences 
between the two states can be termed the impacts. 

Assuming for the moment there is some way to quantitatively 
expreas the state of environmental syateas, it would be possible 
to plot its state as a function of time.as shown by the example in 
Figure 15. Prior to the time of the action, the ayst• was gradually 
changing at s011e fixed rate, and it would presumably continue at 
this rate if the action did not occur. After the action, there was 
a marked rise due to construction, then a new steady state was 
reached during operation•• Finally, in the post-operation• time 
period, there was a lessening of i• pact• until the ay• tem reached 
the same state it would have had if the action had not taken 
place. 

Note that two lines are used to represent the state of the 
system after the action. The lower line indicates the change in 
atate due to direct impacts only, while the upper line includes both 
direct and indirect i9pacts. In the hypothetical example, the 
system was shown to change in the adverse direction (both with 
respect to trend and action). However, it could also have changed 
in the downward or beneficial direction. 
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Another important factor in the example is the assumption 
the state of the system without the action could somehow be 
projected (as shown by the dashed line). Many things could have 
happened that were independent of the action and which would have 
changed the base-line state of the system. Sometimes these 
independent actions can be anticipated; at other times, they cannot. 

The graph also implies that all of the subsystems which make up 
the total environmental system can somehow be combined into a 
single index. This is not feasible, since many different units of 
measure are involved. However, it is reasonable to plot individual 
parameters, such as the CO level in the atmosphere, as a function 
of time. 

With this conceptual picture of the changing state of an 
environmental system, it is possible to examine some characteristics 
of impacts. The direct and indirect impacts were mentioned above. 
An example would be the construction of a new barracks. The direct 
impacts would be the use of the land, the construction of the 
building and its waste streams during use (i.e., sewage, gases from 
the boiler). The indirect impactA may include additional electrical 
power demand which, in turn, would require additional operation of 
a power plant with its additional effluent loads. 

Another characteristic of impacts is their classification as 
significant or not significant, and whether they are adverse, 
beneficial, both, or neutral. These descriptors must be applied 
to the various environmental regimes or to individual objects 
within them. An impact is significant if it involves a noticeable 
or measurable change. It is adverse if it causes increased stress 
or strain or displeasure to the object, and beneficial if it causes 
decreased stress or strain or pleasure. For example, the construction 
of family housing may eliminate wildlife habitat and decrease 
groundwater infiltration (adverse to these subsystems), but at the 
same time it may improve the living conditions for man, and decrease 
travel requirements and hence the related pollution of the 
atmosphere. 

Some impacts can be quantified while others cannot. The de
struction of areas of historic or archaeological interest and the 
general aesthetic eftect are examples of the latter. 

Impacts must also be classified as avoidable or unavoidable, 
as to their duration, i.e., their short-term versus their long-term 
effects, and whether they cause irreversible or irretrievable changes. 
These effects will be discussed in Section VIII. 
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Another impact factor to consider is that an action generally 
requires the use of resources: energy, land or space, materials 
including minerals, and manpower. The use of these resources not 
only depletes the available supply but may preclude their use for 
other actions, some of which may have a higher priority. 

There are several approaches to writing the section which 
describes the impacts of the proposed action on the environment. 
It is important to {1) identify all potential impacts and {2) to 
quantify them or otherwise describe their relative effect on the 
various environments. Sometimes it is impossible to say what the 
effect will be; in this case, be honest and simply state the 
effects are unknown. If the effects are uncertain, it is permissible 
to include a discussion of the probable range of impacts, providing 
there is a reasonable basis for the estimates and the level of 
uncertainty is stated. 

The format for the section is very flexible, and the best 
choice will depend on the nature of the action. Basically, you can 
use either the description of the action or of the existing 
environment as the major classification, with the other being a 
subset classification. If the action involves a single major 
project {e.g., the construction of a new power plant or the extension 
of a runway), it is easier to describe the impacts as a function of 
the environmental regimes. Alternately, if the action involves many 
small and separated activities {e.g., modifications to all radar 
towers in a region), it will be easier to discuss all environmental 
impacts (i.e., to air, land, water, biotic, socioeconomic regimes) 
in integrated paragraphs as a function of each activity. This 
concept can be visualized by reference to Figure 14; one either 
uses the horizontal or the vertical vectors for primary classification, 
with the other as secondary classification. 

In the subsections which follow, typical impacts are discussed 
using the same format as was used in Section VI to describe the 
existing environment. 

2. PHYSICAL ENVIRONMENT 

a. Terrestrial Regime 

The impacts will generally be due to removal of surface cover 
{soil), and excavation and filling. This will include the site of 
construction and any related borrow and/or spoil areas. There may 
be changes in the topography, the runoff ~oefficient, and rainfall 
infiltration rate. 
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The major impacts often occur during construction as a result 
of dust, erosion.and sedimentation. Many states have regulations 
which require that prior to construction the owner or his contractor 
submit erosion control plans which specify protective measures to 
be taken, such as use of settling basins or bales of hay to act as 
filters. If such plans exist, they should be described since they 
serve to reduce the potential impacts. The actual impacts can 
seldom be quantified; at best one can only say that some erosion 
may occur, depending on the nature of rainfall during the construction 
period. Measures to be taken after construction to restore the surface 
of the ground, such as fertilizing and reseeding, should also be 
mentioned. 

If the action involves solid waste landfill, the impacts can 
be discussed as part of the change to the terrestrial regime, or in 
connection with the human environment. However, the impact on 
land use in general (i.e., removal of farm land for a new runway) 
should be reserved for the section on land use. 

Impacts on mineral resources should be checked. One of the 
most common is sand and gravel, yet suitable supplies are becoming 
increasingly scarce in some parts of the country, especially in the 
vicinity of metropolitan areas. If a single building or a pipeline 
or roadway crosses an area with good sand 1Jr gravel, it makes it 
difficult to later mine the resource. This also applies to quarrying 
operations. 

b. Atmospheric Regime 

(1) Noise 

(a) Introduction 

The impacts due to noise should be evaluated and reported 
separately for the non-aircraft noise sources and for aircraft 
noise using the AICUZ concept. 

(b) Non-Aircraft Noise Sources 

The effort, procedures, and format to be followed in writing 
this impact section essentially is similar to that for describing 
the existing noise environment except that the new conditions brought 
about by the proposed action are included. While the data for the 
existing conditions are being collected, it is important to realize 
that some of the elements of the data for the impacts can be 
collected at the same time. These elements, in general, are those 
parallel pieces of information that apply to the future time of the 
action. For example, the agency responsible for maintaining the 
population distribution data for the present is also concerned with 
estimations for growth and future populations as part of their 
planning function. 
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It is important to note that the changes enumerated or 
comparisons made in describing the impact must have the same basis. 
For instance, the number of people subjected to a given noise level 
as a result of the action, compared to the number of people 
subjected to the same noise level in the absence of the action, must 
be made for the populution distribution projected for the same time 
period (i.e., the date of the start of the action). Thus, the 
comparison will exclude or separate out the growth rate effects 
from the impact effects--a necessary distinction in order to arrive 
at a fair impact assessment. Using this criteria, it may be found 
that the impact is due to growth only. 

• Vehicular Traffic 

With the new traffic data that are to be a result of the 
proposed action, a word description of the new traffic conditions 
should be presented and, if appropriate, related to another copy 
of the identical map shown previously. The results of calculations 
of the new noise levels at the same locations previously described 
should be shown on the map and/or in tables. In addition, a table 
of comparisons with present conditions should be given. Alternately, 
the results might be a table showing the increases in levels rather 
than a comparison of absolute levels. By using these tables and 
the appropriate criteria of References 6, 7, and/or 8, a statement 
of the impact can be given. 

• Construction 

It is necessary to describe the construction not in terms of 
the cost or actual structures to be built, but in terms of duration, 
level of activity (numbers of which pieces of equipment to be used), 
and the relationship, if any, to the local traffic. With this 
time-line description and the aid of Reference 11, the noise 
levels at significant locations can be calculated. The form of the 
presentation of these results depends upon the specific,situation. 
Generally a table of levels versus duration for each location is 
sufficient. If the construction is located in a highly populated 
area, a map giving contour levels and number of people exposed 
might be required. 

Because people perceive·construction noises as a necessary 
adjunct to a new facility or activity, the noises are suffered 
with the knowledge the situation will soon change for the better. 
Such a noise description, however, has some advantages. If a 
particular location, such as a school or hospital, can be seriously 
affected according to the criteria of References 7 and 8, the result 
might be a purposeful rearranging of the construction schedule or a 
time-of-day limitation to reduce the impact to a minimum. 
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• Other Noise Sources 

The presentation in this section follows the general treatment 
given for the preceding sections. Any new or more noise sources 
that will increase the noise levels or the increased area and 
population exposed to the noise levels should be described. 
Calculation of new noise levels compared with existing noise levels, 
with the change in area or people involved, should be presented in 
an appropriate form. 

Comparisons of the results with the criteria of References 7, 8, 
or 9 or compliance with local noise ordinances will serve as a 
description of the impact. 

(c) Aircraft Noise (AICUZ) 

The basic methodology used to develop AICUZ information and 
the impact on land use categories for an existing schedule of air
craft operating in a prescribed manner has been outlined in 
subsection Vl.2.b(l)(c). A similar process would be followed to 
determine the AICUZ information and the impact on various land use 
categories for a proposed action such as change in the mission of 
the air base. The significant impact of the proposed action is 
then determined by comparing the tabulations of the AICUZ impact 
measures for the existing situation and for the proposed action. If 
the proposed action is a significant one, in the sense, for example, 
that the basic mission of the air base is involved, or the number 
of flight operations change by a large amount, or a wing of a new 
type of aircraft is bedded down, then the changes ' in the impact 
measures would generally be expected to be significant. 

(2) Air QuaUty 

(a) Analysis Methodology 

Analysis ~f the air quality impact of a proposed action at an 
Air Force facility involves the same procedures which were described 
earlier for the analysis of the present impact of the facility. 
The principal difference is the investigator is concerned 
with activities at the facility as they are expected to occur at 
some future time as well as current activities. The objective 
of his analysis is to determine the change in the air quality at 
the facility which will accompany the change i n facility activities. 
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In this section the additional requirements of an air quality 
impact analysis for a proposed action are discussed, assuming 
the air quality analysis for current facility activities has 
already been completed or will be completed in accordance with the 
guidelines discussed earlier. The additional requirements discussed 
here are on-base emission inventory changes and impact analysis of 
the changed emissions, 

(b) On-Base Emission Inventory Changes 

• Introduction 

Anything that alters, adds, or deletes an air pollutant source 
on the base as a result of the proposed action must be accounted 
for in the emission inventory. Likewise, those changes that are 
related with and parallel to the action (such as the change in 
automobile air pollutant emission indices) withi.n the time period 
of interest should be included. Those ~hanges that are simply 
in the wind, indefinite, or completely unrelated to the action 
should not be included. 

The purpose of the impact statement is to evaluate 
the effect of the proposed action on the present environment. To 
include unrelated changes that are not part of the action under 
study would cloud the issue. 

The following sections will outline those sources that are 
affected by changes in various base activities. The list is not 
intended to be complete, as a list of the different impacts of 
various changes would be endless. These sections are offered as 
a guide only. The reader is encouraged to view this as a starting 
point. The rigorous use of one's imagination and c01111on sense is 
necessary to complete the list of sources uniquely affected by 
each different action. 

• Aircraft Activity Change 

Emission sources that vary with aircraft activity are the 
aircraft, the aerospace ground equipment (AGE), engine maintenance 
operations, aircraft refueling activities, and the vapor losses 
from the aircraft fuel storage·tanks. AGE emissions occur as a 
result of the operation of the various aircraft service vehicles 
required to make an aircraft ready for its next fliaht. This 
includes such things as fossil fuel-powered tow trucks, air 
compressors, and electric generators. Engine maintenance 
operations include test cell and run-up stand emissions required to 
service the aircraft in question. Refueling activities include the 
net change in fuel throughput for the entire fuel system and not just 
the change in refueling procedures or tank truck usage. If there 
is a change in the number of fighter aircraft, there will be a 
significant change in the number of fuel spills. 
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• Base Work Force Change 

A change in the base population, both military and civilian, 
will primarily affect the motor vehicle emissions and volume of 
fuel sold by the base exchange. A change in civilian personnel 
will show up as a change in traffic between the major parking areas 
and the main gates. A military personnel change will alter traffic 
between the base gates and new on-base family housing, between 
the base gates and work areas, and between new family housing and 
work areas. 

If the average number of people occupying each motor vehicle 
is not expected to change, the annual motor vehicle mileage and 
base exchange fuel sales can be adequately handled by assuming 
that these are directly proportional to the base population. 

In 
the end 
of that 
period. 
related 

calculating emissions from the motor vehicles operating at 
point of the study, use the emission indices for vehicles 
time rather than for those at the beginning of the study 
The change in emission indices usually parallels and is 

to the action and should be included. 

• New Construction or Demolition of 
Existing Structures 

Any change in the ba~e facilities produces a corresponding 
change in the base heating and/or cooling load. If the heating and 
cooling systems are powered from the base as opposed to being run on 
purchased utilities, a net change in the pollutant emissions from 
these on-base sources will result. 

Here a word of caution is in order. Many times the combined 
heating and cooling emissions are a very small percentage of the 
total base emissions. Further, the proposed changes are usually 
a very small fraction of the total heating or cooling load. It 
may even be the net change in load will result in a change in 
energy consumption that is smaller than the seasonal variations in 
fuel usage. Therefore, while these changes should be considered, 
it may be their effect will not be significant with respect 
to the order of magnitude of the current base heating/cooling 
emissions and/or the total of the base emissions. If this is the 
case, it should be so stated, while the estimated heating and 
cooling emission remains unchanged. 
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(c) Air Quality Impact Analysis 

A qualitative analysis of the area impact of the changed 
emissions from the facility can be accomplished by comparing the 
anticipated changes in emissions from the facility with the total 
emissions from the surrounding area which is used as a reference 
area. An example of such a comparison is shown in Table 19. As 
indicated in the table, the anticipated changes in emissions 
associated with the action include increases in three pollutant 
emission rates and decreases in the rates of emission of two other 
pollutants. The most significant change is a 117 percent increase 
in NOx emissions at the facility, which represents a 5,3 percent 
increase in NOx emissions for reference are~. If the investigator 
has a good appraisal of the air quality condition in the reference 
area, he can make a judgment as to the true impact of 3uch an 
increase in emissions. For example, if recent air quality data 
indicate that NOx concentrations in the reference area are 
approximately 50 percent of the exposure limits specified by air 
quality regulations, then a 5 percent increase in area NOx emissions 
can be judged to be non-adverse. However, if no basis exists for 
assessing the area impact in some definitive manner, it is best to 
refrain from making any judgment or to seek an appraisal of the 
area impact from the regional air pollution control agency. 

The local impact of the changed emissions from the base can 
be analyzed in exactly the s•e manner as described earlier for 
analysis of local impact of current emissions from the facility. 
Th~ emission densities for the facility, as they are predicted for 
the period following the proposed action, can be compared with 
emission densities for other areas near the facility for which 
emission density and air quality data are available. The comparison 
derived in this manner for Langley AFB for an action to be completed 
in 1977 is ~hown in Table 20. As shown in the table, the emission 
densities at the facility after the action is completed are expected 
to be comparable to emission densities in the less congested portions 
of the surrounding cities (Zone II) except for NOx emissions. The 
NOx emission density is expected to be comparable to the density 
presently existing in the congested portion of the environs (Zone I). 
In this example, the air quality in the base environs is within 
existing regulations so it can be deduced that the average air 
quality at the base also will be within regulatory limits in 1977 
when the action is completed. If the projected emission densities 
were found to be higher than those for the base environs, a 
quantitative analysis would have been required. 
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TABLE 19. ANTICIPATED CONTRIBUTION OF LANGLEY AFB TO 
HAMPTON-NEWPORT NEWS AREA AIR POLLUTANT EMISSIONS IN 1977 

Source co HC "°x SOX 

All area sources 131 25.5 11.8 4.41 
(including Langley AFB) 
1974 106 kg/yr* 

LAFB Emissions 2.34 3.3 4.5 3.5 
Percent of total 1974 

LAFB Emissions 2.4 2.9 9.9 3.6 
Percent of total 1977 

Percent change in +2.6 -13 +117 +3.9 
LAFB emissions 
1974-1977 

Percent change in +0.06 -0.44 +5.3 +0.14 
area emissions 
1974-1977*,** 

Part 

4.37 

3.4 

2.7 

-20 

-0.66 

* Assuming 1970 area source emissions are held constant throughout 
the 1970-1977 period. 

** Based on a record of 1970 emissions in the Hampton-Newport News 
area and 1974 and 1977 Langley AFB emissions and projected changes. 
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TABLE 20. ANTICIPATED EMISSION DENSITIES AT LANGLEY AFB AND 
IN THE HAMPTON-NEWPORT NEWS REGION IN 1977 

Emission Density 
Zone Area (103 kg/km2 - yr) 

{ 'un2) co HC NOX SOX Part -* Langley AFB 
( 1977) 

14 136 40 68 11.0 8.0 

Zone I 100 784 153 71 26.5 26.2 
(1970) 

Zone II 220 238 46 22 8.0 7.9 
{ 1970) 

Zones I & II 320 408 80 37 13.8 13. 7 
(1970) 

* Based on emissions from ground operations only. 
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In the procedures described above, changed emissions in the 
facility are compared with current emissions in the facility environs. 
It might seem preferable to compare anticipated facility emissions 
with emissions anticipated for the environs during the same time 
period. However, emission projections for urban areas are not 
generally available and development of such projections is not 
considered to be within the 8cope of the requirements of the impact 
assessment for the facility. 

(3) Radiation 

If radioactive materials are among the objects included in the 
action, this activity should be identified as a potential impact. 
The effect of the radiation on the environment will probably be 
negligible, since the use of radioactive materials is highly 
regulated to prevent excess exposure. Note that some radar tubes 
contain radioactive materials, which present a potential solid waste 
disposal problem. Disposal of such tubes should be according to 
regulations. Nuclear physics and radiation safety are highly 
specialized fields, and it is recomended that a qualified radiation 
expert be consulted if radioar.tive materials are involved. 

Electromagnetic radi3tion can produce a variety of impacts, 
or they may be involved in a secondary sense. Electrical equipment 
can cause interference to radio reception. Ground connections can 
cause corrosion if a cathode/anode eff~ct is induced. Microwave 
be•s from radar antennas may cause arcing in nearby structures, 
and radio trannitters can induce currents in blasting wires. X-ray 
machines or sources must be properly marked and shielded. 

However, the most comon impact is due to new sources of 
visible light, primarily illumination for parking lots or other 
areas which are well lighted for night operations. Such light 
radiating into residential areas may be objectionable, particularly 
if it continues all night. The stray light can often be reduced by 
proper placement and aimi c of floodlights and by the use of 
reflectors which licit the radiation to the i11111ediate ground areas. 

The light from automoblle headlights may also create an impact 
in some locations such as "T" intersections, depending on what is 
located opposite the intersecting road. If bright-colored lights 
are involved, they should not be located near a signal or warning 
lights (i.e., traffic lights) which aay become leas noticeable. 

c. Hydrologic Regime 

It is unlikely any action would cause a si~nificant impact 
to precipitation in an area. However, eaisaions of aoiat air 
(i.e., froa a cooling tower) could affect the micro-climate by 
creating vapor cloud•• These, in turn, could create fog hazards or 
ice in winter. 
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The most likely impact on the hydrologic cycle comes from 
grading, filling and paving operations, with the result that surface 
runoff increases and the time of concentration decreases. The time 
of concentration is the time required for the runoff from the upper 
end of a small watershed to reach a discharge point. It decreases 
as ditches and culverts are installed, thus leading to more peaked 
storm hydrographs with the possibility of causing localized flooding. 
Grading is normally done with sloping for drainage and is always done in the 
case of runways, roads, parking areas, and roofs. Since these areas 
are impermeable, the runoff ratio increases, again contributing 
to localized flooding. This impact can be reduced by use of 
retention basins having restricted discharge openings or which 
contribute to infiltration to groundwater. 

Paved areas ~re also subject to a buildup of grease and oil 
films and fuel oil or gasoline spills. Man-holes and catch basins 
can be designed with oil traps to reduce the likelihood the 
oil will eventually reach a stream or other surface water body. 
Contamination of groundwater as a result of leakage from underground 
or above ground storage tanks or from pipelines is also a 
potential impact and one which is very difficult to clean up after 
the leakage has occurred. 

Contamination of groundwater in particular, and surface water 
to some extent, can occur as a result of leaching from dumps and 
land fills. These impacts are studied when the area is designed, 
and the design engineer should be consulted to obtain estimates of 
the impact from the leachate. 

If the action involves additional water supply of any substantial 
amount, whether drawn from reservoirs or wells, the ability of the 
supply system to furnish the additional supply must be discussed. 
Note that the additional withdrawal may not cause a shortage during 
most years, but it may reduce the safe yield of the system. Thus, 
shortaRes may be experienced once in ten years instead of once in 
twenty years. Or the groundwater table may be lowered as a result 
of mining of the groundwater. This could cause other wP}l~ in the 
area to run dry; thus, it would require they be deepened, higher 
head pumps be installed, and more energy be used to pump the water. 
Additional withdrawals can also cause pressure drops to existing 
users if supply mains are of inadequate size. 

The impacts as a result of additional wastewater flows must 
also be examined. If combined sanitary and storm sewers are involved, 
they should be separated for new construction if only to make a 
start at establishing such a system. The ability of sewage treatment 
plants to handle additional loads should also be discussed. 

157 



3. BIOTIC ENVIRONMENT 

The potential impacts to the biotic environment can be 
described by noting the change in the existing physical environment 
as it affects the existing flora and fauna, the expected change in 
the habitats and ecological relations, and the estimated change in 
the populations of existing species in the area including any 
rare or endangered species. 

Physical changes usually involve the construction of facilities 
with the result that some number of acres of fields or wo~ds mav be 
used. This number should be identified as a function of the la.1d 
forms involved, together with an estimate of how much of similar 
land fonas in the area the action involves. For example, 
removing a few acres of woods from an area that is generally 
forested would result in only a small percent change in this land 
form, and the impact on local flora and fauna would not be significant. 
However. removal of existing woods in an area with little forest 
cover could effectively eliminate any wildlife that depended on the 
presence of the woods. 

The aquatic environment is more limited than the terrestrial 
environment; as a result, any changes to surface water bodies, 
particularly swamps and wetlands, is likely to have a significant 
impact. In addition to fish and animals using water bodies (i.e., 
beaver), surface water is used by waterfowl (ducks, geese) during 
migration. 

Some areas may not have a large wildlife population but are 
neve~theless important as game trails or as waterholes. Barriers 
to such locations (i.e., a fence) could have significant impacts 
to the wildlife. Similarly, the removal of protective cover such as 
brush can eliminate an essential part of the habitat of many species. 

It is difficult to estimate the population changes that will 
occur as a result of an action. This is usually estimated to vary 
directly with the change in land form, assuming each land form 
contains a standard population of wildlife it can support. 
Environmental biologists and fish and game wardens can be helpful in 
estimating standard populations in various parts of the country. 

Many military installations contain unused land in the form of 
buffer zones that form very beneficial areas for wildlife. This is 
particularly true of restricted areas, such as around &111M1nition 
depots and target or test ranges. It has been observed th,1. t much 
wildlife adapts to new sounds, such as low flying aircraft , and seem 
to ignore them (yet they will fly away if an occasional vehicle 
passes through the ar~a). The presence of such unused land should be 
listed as a beneficial impact. 
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Some actions can cause adverse impacts by attracting wildlife. 
The most common example is birds in the vicinity of runways. SP.a
gulls can be a particular hazard. They will be attracted to food 
sources, such as dumps or even sanitary landfills. These areas may 
also sustain rat populations with the attendant risk of spreading 
disease. 

Training operations at target ranges can cause secondary impacts 
to the biotic regime as a result of forest fires which may be 
accidentally started. If such impacts are likely, the preventive 
and protective measures which have been established should be 
described. 

Of all the impacts to the biotic regime, the one of primary 
concern to reviewers of impact statements is the impact on rare or 
endangered speci£s. If such species were identified in the description 
of the existing environment, a discussion must be included on the 
potential impact to them as a result of the action. Any special 
measures mitigating the impact should be described. 

4. HUMAN ENVIRONMENT 

This is the most likely area of impacts in connection with Air 
Force actions, particularly if the action is confined to an existing 
installation. Each of the ten potential areas of human activities 
which were described as part of the existing human environment should 
be examined and discussed. If there are no significant impacts to 
a particular area, this finding should also be reported. 

a. Demography and Political Secting 

This discussion should include any implications of the proposed 
action for the impact ~d area in terms of population and general 
character. Military and civilian manpower changes at the base 
should be discussed (including dependents), as well as other temporary 
or permanent population shifts that might result, such as construction 
personnel or other contractors to be located at the base. 

Where numbers of personnel involved (either increasing or 
decreasing) are large relative to the present area population, 
consideration should be give~ to any possible secondary effects on 
the area population and growth. For example, a doubling of military 
and civilian personnel at an air base located in a predominantly 
rural area might result in a significant influx of other civilian 
personnel to provide c011111ercial services and facilities (housing, 
schools, etc.) for the increased base population; ultimately 
~ccompanying such a population rise would be increased development 
in the area, representing a change from the presently rural nature 
of the comunity. 
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The major question to be answered in this discussion is simply 
whether any population changes associated with the proposed action 
will have any discernible or significant effects on the size, density, 
or characteristics of the present population of the study area. 

b. Land Use 

The background section on land use (subsection VI.4.b) presented 
the kinds of impacts which various Air Force actions might produce. 
It has also presented a thorough review of base line conditions ex
isting under the current situation, and those influences which have 
historically affected land use and are projected to influence its 
future use. Within this context, the environmental officer must 
place the air base's proposed action. A thorough review of the base 
line conditions presented in the background section should enable the 
environmental officer to reasonably assess land use impacts. In de
scribing impacts the officer should be as quantitative as possible. 
Table 21 presents a listing of the kinds of information which should 
be quantified. If the air base has implemented AICUZ, much of this 
information may be available from this process. 

c. Plans for Future Land Use and Development 

Assuming future land use and development plans were identified 
and described in subsection Vl.4.c, it becomes a matter of 
judgment to identify possible impacts to such plans as a result of 
the proposed action. 

Direct impacts are those which conflict with established long
range plans or zoning ordinances (i.e., if a variance is required). 
Indirect impacts are usually more difficult to identify, particularly 
if they establish a precedent. Thes~ include act i ons which are new 
or are located in an area for the first time but which may establish 
a trend or serve as justification for continuing the action. For 
example, the location of family housing units in an undeveloped 
area could lead to additional future units as well as supporting 
facilities (i.e., schools) and expanded infrastructure (i.e., 
roads, utilities). While the impacts from the ini tial action may 
not be significant, consideration must be given to consequential 
actions. 

The impacts on future land use and development are most likely 
to occur to land located off-base, and for this reason it is 
essential to become familiar with municipal and state land use plans. 
Proposed private developments may also be affected, particularly 
housing developments, institutional facilities, or recreational 
facilities. The potential impacts can occur as a result of air 
traffic patterns, highway traffic from the base, or simply an 
expanded population living close to the base. 
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TABLE 21. LAND USE IMPACTS 

Possible Impacts Description of Impact 

Increased land exposed 
to noise pollution and 
accidents 

Base Personnel 

Total amount of acreage impacted 
Acreage impacted by existing land uses 
and proposed land use as prescribed by 
zoning ordinances and land use plans. 
Extent to which land uses in impacted 
areas are incompatible with increased 
exposure to increased noise and accidents. 
Possible consequences of restrictive 
zoning on the basis of AICUZ or 
lessened attractiveness of exposed areas 
for certain types of development. 
Possible consequences include: 
• decrease in an area's marketability 
• shifting patterns of conmunity develop

ment 
• reduction in a community's land 

resources ~reviously available for 
institutional, conmercial and other 
uses 

• decrease in local revenues as a result 
of: 
- decrease in land development 
- rezoning for uses more compatible 

with Air Force actions, e.g., open 
space, recreation, agriculture 
or low density residences. 

Housing preferences of current base 
personneli identify communities where 
base personnel may live and subsequent 
new demand for land resources, e.g., 
housing, recreational and institutional 
purposes. 
Based on the above, the increase in 
public services necessary to serve 
additional base personnel. 
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A substantial effort should be made when preparing th~ environ
mental statement to identify these impacts, since the adjacent land 
owners and users will be extremely interested in the impacts to their 
properties, and they are ent i tled to have such evaluations when 
they review the draft env i ronmental statement. Failure to provide 
complete and fair discussion in this document can result in criticism 
that the draft environmental statement was incomplete, with a request 
for a resubmittal or extended review time. Furthermore, there has 
been increased legislative interest in land use planning at both 
the federal and state levels, and it can be expected t hi s aspec t 
of environmental analysis will become increasingly important in 
future years if and when new land use laws are passed. 

d. Economy 

Direct economic impacts of the proposed action are gene rally 
related to: 

• Changes in military and civilian payroll at the base . 
• Changes in expenditures by the base for goods and 

services. 
• Anticipated expenditures for construction r lated to 

the action. 

Insofar as is possible, these economic impacts should be presented 
in terms of dollar amounts (at least approximations) and employment 
(military, USAF civilian, and civilian jobs), with the emphasis on 
the anticipated increases or dec lines for the local economy . 

Precise information concerning net base p~rsonnel changes at 
the base as a result of the a ·tion is usually available. If exact 
military rank an,J GS ratings of the individuals involved are known, 
it may be pnssiole to calculate the exact net payroll change 
(excluding pay increases over an extended implementation period). 
In mnny cases, however, an approximation, as in the following 
example for Langley AFB, will be the best possible estimate: 

"Over the implementation period of the F-15 beddown, an 
estimated 9 percent reduction in personnel is projected for 
Langley AFB. This reduction will result in a proportionate 
reduction in the base payroll. The present average annual 
pay for military and USAF civilian personnel is $11,055; this 
average multiplied by the anticipated net decrease in 
personnel (975) yields $10,778,625. Of this decrease, 
approximately one-half (539 personnel, $5,958,645 payroll) is 
directly attributable to the proposed beddown o t' the F-15 TFW. 
The remainder, 436 personnel and payroll of $4,819,980, will 
result from other changes programmed for the commands at 
Langley. It should be noted that the 9 percent reduction in 
personnel is nearly three times the overall decrease (3.3 
percent) in federal government employment projected for the 
Virginia Peninsula by 1980," 
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In estimating changes in expenditure~ by the base for goods 
and services, the Procurement Office may h~ve some insight into 
specific types of purchases that would be increased or decreased as 
a result of the action. Where specific changes can be identified, 
the impact on the local economy should also be estimated. For 
example, if an overall decrease of 10 percent in base purchases is 
anticipated, an estimate of the decrease in local purchases can be 
made on the basis of current experience with procurements (i.e., 
the percentage of all current procurements spent in the local 
economy), 

Similarly, estima t es of construction expenditures in the local 
economy can be made on the basis of past experience with procurements, 
as in the following example: 

"The proposed beddown of the F-15 aircraft at Langley will 
have its greatest impact on the area economy during the 
related construction activity. Facilities renovation and 
new construction related to the F-15 will total $1,166,500 
and $6,085,200, respectively. Past experience with procurements 
indicates that approximately 90 percent of the total 
($6,526,530) will be spent in the region. Similarly, direct 
local contracts in Newport News and Hampton would result in 
estimated local expenditures of $950,000. Through subcontracts 
to local firms these expenditures are expected to be increased 
significantly." 

Secondary economic effects of the action, although less easily 
quantified, should nevertheless be mentioned. Large base personnel 
changes, by influencing the expenditures by base personnel in the 
local economy, will impact local commercial and service activity. 
Similarly, increased or reduced demand for housing or schools may 
be significant enough to be apparent in the local housing market 
or school enrollments, respectively. When new or expanded require
ments for community services (such as roadti, sewers, water supply, 
schools, or hospitals) will require expenditures by the community to 
provide the necessary services--both to the base population itself 
and to the off-base population increasing directly or indirectly 
as a result of the action--the costs to the community and method 
of funding, including federal or state assistance, should be explored. 

For actions involving land acquisition by the federal government, 
removal of large land areas from the local tax base can have 
significant economic consequences for the community. Another 
related issue concerns the economic costs and benefits to the 
community of land use by the Air Force versus alternative uses of 
the land (e.g., agricultural or development potential). 
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If aircraft operations are involved and the AICUZ analysis 
indicates a change in land area within the CUD zones. the development 
potential of the land may have algo changed in light of the AICUZ 
land-use compatibility criteria. For the landowners and ultimatelv 
the community as a whole, the economic impact of the increased 
or decreased development possibilities ca1:. be substantial. One 
immediate economic effect is the unavailability of federally-insured 
mortgages for certain kinds of residential development in areas 
exposed to noise in excess of standards established by the U.S. 
Department of Housing and Urban Development (HUD Circular 1390.2, 
August 1971). Where appropriate to the proposed action, these 
issues should be discussed as quantitatively as possible. At the 
very least, they must be mentioned. 

e. Housing 

Most actions involving net personnel increases or decreases at 
an air base will affect off-base housing requirements for base 
personnel. Such a change should be discussed in terms of housing 
availability as indicated by vacancy/occupancy data, building starts, 
the most recent Family Housing Survey by the base Housing Referral 
Office, or even the opinion of the Housing Referral Officer. 
Consideration should also be given to current off-base residence 
patterns of base personnel; usually the effects of increased or 
decreased housing requirements will be concentrated in these areas. 
Obviously any additional housing under military control to be 
available for military personnel should be considered, whether or 
not the construction of the housing is directly related to the 
proposed action. The following paragraph concerning Lan~ley AFB 
is given as an example: 

"During the implementation period for the proposed F-15 
beddown, a 9 percent reduction in the work force at the base 
will occur. Coincidentally, the completion of 500 additional 
military housing units (unrelated to the F-15 beddown) will 
result in a reduction in off-base housing requirements for 
military personnel. The major impact on the community 
resulting from this change will be an increased concentration 
of Langley dependents in the York County schools; the 
estimated 935 dependents do represent a significant (11 
percent) increase, and a new school is being planned." 

Since many major actions by the Air Force involve aircraft 
operations, another type of impact on housing can be change in 
land area and housing units exposed to the noise and accident 
hazard of aircraft operations. Although the bulk of this analysis 
is given in the sect1.ons of the environmental statement devoted to 
AICUZ, mention should be made here of residential areas to be 
exposed to incompatible levels of noise and accident hazard 
by the proposed action. 

164 



f. Public Facilities 

The effects of the proposed action on requirements for public 
services such as schools and hospitals should be explored. Where 
an increased demand will occur. the ability of exi.::.ting services 
to absorb this increase should be assessed. (Usually the opinions 
of local school superintendents and health planners or the base 
hospital personnel are the best sources of this assessment.) lf 
currently available services are inadequate to meet the demand, the 
costs to the community of expanding services should be described. 
A common example is the requirement for new school construction 
to accommodate military dependents in new or expanded on-base 
family housing. 

If the proposed action will decrease drastically the requirement 
for services, schools in particular (e.g., if a base is to be 
closed altogether), and educational facilities built for USAF 
dependents coul.: experience a drastic decline in enrollment, this 
could have a significant and costly impact on the affected school 
system. 

As discussed in the previous section, public facilities such 
as schools and hospitals can be exposed to incompatible levels of 
noise and accident hazard exposure as the result of actions involving 
aircraft operations. Any such facilities in affected areas 
according to the AICUZ analysis should also be mentioned her~. 

g. Cultural Resources 

This discussion must include both direct and indirect impacts 
to known cultural resources; as directed by the Department of the 
Interior, this analysis should be "based upon the information 
provided by persons professionally experienced in investigating 
cultural values." (Reference 27.) Conditions creating adverse impacts 
are not limited to direct physical alteration, but include: 

27 

• "destruction or alteration of all or part of a property 
• isolation from or alteration of its surrounding 

environment 
• introduction of physical, visual, audible, or atmospheric 

elements that are out of character with the resource 
and its setting. 11 27" 

U.S. Department of the Interior. Preparation of Environmental 
Statements: Guidelines for Discussion of Cultural (Historic, 
Archaeological, Architectural) Resources. Washington, D.C.: 
National Park Service, April 1974. 
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In assessing the possible direct impacts o f construction, it 
is often useful to locate known historic sites and proposed areas 
of construction activity . All known changes in the environment 
(increased air pollutant emissions or noise expsoure, etc.) as 
developed in other sections of the environmental statement should 
be discussed as they might affect the cultural resources of the 
area. If the action involves significant changes in land use or in 
the social and economic character of the area, indirect influences 
of t hese changes on cultural resources should also be considered. 
"Adverse secondary effects, from impacts on existing community 
facilities and activities, from new facilities and activities, or 
from changes of natural conditions, may often be more substantial 
than the primary or direct, effects of the proposed action. 1127 

Measures to minimize any adverse impacts (such as precautions 
taken during construction) should be developed and described. If 
destruction of cultural resources is unavoidable, the statement 
E,hould "explain intended measures to recover archaeological, 
historical, architectural, ethnological, or other cultural data. 1127 

Any such measures should be developed in cooperation with state or 
designated local historic preservation officials. Further, "An 
environmental statement should describe any unavoidable adverse 
effects an undertaking may have on cu l tural resources. Destruction 
or alteration of cultural resources, and consequent reduction of 
opportunities for future research or preservation, constitutes an 
irreversible and irre trievable commitment. 11 27 

If a property listed in the National Register may be affected 
by the propJsed action, special procedures must be followed (see 
39 F.R. 3365, January 25, 1974). Similarly, procedures for a 
federally-owned property considered eligible for listing under 
Executive Order 11593 are contained in Section 2(b) of the Order. 

If after consultation with the state liaison officer, it appears 
that cultural resources: · 

• listed or nominated for listing in the National Register 
• eligible for listing following USAF survey of its federal 

property in compliance with Executive Order 11593 
• recognized by state or local historic preservation 

authorities or groups 

will not be affected by the action, this should be stated clearly. 

h. Public Works Facilities 

The impacts on public works facilities can take two forms: 
either existing facilities (water supply, water pollution control, 
solid waste collection, energy utilization) will have a changed 
demand level but will still be capable of providing the service; or 
new or additional facilities will have to be constructed. The action 
!'lay include such new construction. 
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Adverse impacts can result if existing facilities are loaded 
beyond their capacity. The impacts should be reported as the total 
actual production of the facilities prior to the action, the 
estimated total production after the action, the percent increase 
or decrease, the design capacity of the fa Hity, and the general 
0ffect on the facility as a result of the action. The production 
data should include input and output, including waste emissions to 
the land, air,and water regimes. 

The direct demand for additional energy as a result of the 
action should be reported, both in terms of heat or work and in 
terms of fuel requirements. Indirect energy demand associated 
with an action is generally too complex to quantify, since it 
technically includes all energy associated in any way. Thus, if 
the action w~re the construction of a dormitory, one would have 
to consJ.der the energy used to saw the lumber, manufacture the saw 
used to saw the lumber, refine the gasoline used to operate the 
saw, etc. However, some indirect energy impacts should be identi
fied; for example, a dormitory using electric heat does not have 
its own furnace, but it does impose an additional load on the local 
generating plant. 

If replacement public works facilities are involved in the 
action, there are generally several beneficial impacts since new 
equipment is probably more efficient and creates fewer polluting 
emissions. These beneficial impacts should be identified and 
quantified if possible. 

Impacts to water supply systems and wastewater treatment 
systems were discussed in subsection VI.2.c, Hydrologic Regime. If 
they were no t covered at that time, they should be discussed under 
this subsec t :i.on. 

i. Transportation 

Transportation impacts are any significant changes in the 
demand, use or component s of the transportation system as a result 
of the action. Because transportation systems are usually large 
and complex, it is assumed the potential impac ts had been 
tentatively identified in order to describe the applicable components 
of the transportation system in subsection VI.4.l. The remaining 
problem is then to quantify the impacts J.n a reasonable manner. 

Starting with the items being transported, the number of 
people-trips and/or passenger-miles can be estimated for before and 
after the action. This should be broken down on an origin/ 
destination basis if possible: for commuting, business on-base, and 
other classifications. If this level of detail is not appropriate 
or simply not available, the net change in trips as a result of the 
action should be reported, as well as an estimate of what percent of 
the total such trips this represents. 
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Next, an estimate should be made of the types and numbers of 
carriers which will be involved as a result of the action. If 
these numbers involve any substantial increase, there may be some 
related secondary impacts, i.e .• the need for additional gasoline 
stations or service centers. 

Finally, identify the capacity of existing pathways to handle 
the increased traffic. (Air traffic is discussed separately in sub
section VII.5.) Highway traffic is subject to jamning during commuter 
hours and at special locations, such as the gates and intersections 
of entrance roads to public highway systems. Increased traffic 
may suggest that new traffic control signals should be installed 
or that staggered starting and quitting times should be established. 
Indirect impacts could result as a result of drivers selecting new 
routes to avoid traffic. Thus, a quiet residential street may 
become a shortcut to an alternate route. 

Some potential impacts are of a secondary (as opposed to 
indirect) nature. For example, will waiting stations at bus stops 
be adequate for increased patronage? Will new connecting sidewalks 
be constructed? Will parking racks be provided for those travel
ing by bicycle? 

Indirect impacts are more difficult to identify. Increased 
noise and air pollution effects were discussed previously in 
connection with the impacts to the physical environment. In the 
transportation section, the indirect impacts to be considered 
include additional maintenance costs for carriers and pathways 
(e.g., more busses, more snowplows) and the change in energy (fuel) 
consumption. Note, however, if the action involves transfers 
of personnel, the effect on fuel consumption may not change at the 
national level, since the persons transferred were already using 
fuel at their original location. 

j. Public Safety-Accident Prediction 

The scope of ground and flight activities which present possible 
risks to public safety have been described under subsection VI.4.j. 
Fer the proposed action, an evaluation should be made of the changes 
in such activities associated with the proposed action, and of the 
associated changes in the risks to public safety pre~ented by these 
changes. 

New missions, for example, may well require changes in the 
quantities, types, or locations of fuels or ordnance. Different 
aircraft types or aircraft operational procedures may modify 
existing patterns of hazardous activities at the base. An evaluation 
of such changes and a comparison of the level of hazard and risks 
associated with them with the corresponding risks and hazard levels 
under the existing environment will allow an a3sessment of the net 
effects on public safety of the proposed action. 
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5. AIR TRAFFIC ENVIRONMENT 

Each aircraft in the USAF has a prescribed training program 
associated with it. The program is ·all d a syllabus until fully 
incorporated into the 55-X.X series manuals. The program specifies 
the types, duration, and frequency of training missions. The 
impact on air traffic of adding a significant number of aircraft to 
a particular base can be evaluated by examining the following 
operations: 

a. Tower Traffic 

Some missions require more tower events per flight than 
others. For example, a tactical airlift squadron would practice a 
lot of VFR Touch and Goes or low landing approaches because of 
their requirement to fly in and out of very short landing strips. 

If the tower is manned 24 hours per day, there would probably 
be no impact on tower personnel requirements. However, the intro
duction of an Air Defense Command (ADC) unit into a field that did 
not provide 24-hour service would increase the number of tower 
operating personnel required should the ADC unit have a 24-hour 
alert connitment. An additional impact of an ADC unit would be 
the increased frequency of practice IFR approaches--again because 
of training requirements. 

Impact evaluation is assisted by breaking down tower events 
into categories: 

• attributable to transient aircraft 
• attributable to base operating units. 

b. Regional and Area Traffic 

The impact on required (Approach and Departure Control) and 
area (Air Route Traffic Control Center) traffic should be 
highly predictable. Since the regional and area offices keep good 
records of all traffic on a year-to-year b~sis, one n~eds only to 
obtain this information to make the predicted impact evaluation. It 
is important to ascertain what the traffic growth rate is and 
establish any potential saturation limitations. If there are other 
aerodromes located in the i1Dediate vicinity or airfield under 
assessment, traffic patterns and procedures should be evaluated to 
determine compatibility with the new operation. For example, if 
the introduction of new or different aircraft resulted in the use of 
a preferential runway system, which of itRelf resulted in local 
traffic flow counter to or crossing the general area traffic, more 
frequent departure delays could result. 
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In 1963, military traffic ac ounted for approximately 40 percent 
of the total traffic handled by FAA ARTC Centers. By 1973, the 
proportion of military traffic to total had been reduced to 
approximately 15 percent. This trend is expected to continue. In 
any particular center area. the ratio may be considerably different. 
However, in genP.ral, the impact of the introduction of a wing of 
military aircraft into any particular area will be small when 
measured against air carrier, air taxi, and general aviation totals. 
Again the historical data on ARTCC operations is readily available. 

c. Special Use Areas 

The impact of the introduction of a wing of tactical aircraft on 
special use space may be substantial. Air-to-ground gunnery ranges 
are limited to certain parts of the country.and the acquisition of 
new ranges might prove to be very difficult. The designated 
using ag~ncy has the responsibility for scheduling range use. The 
using agency will generally have past as well as current information 
on use. Warning areas are used fr Crnund Controll ed 
Intercepts &nd Air Combat Maneuvers. Where control of aircraft is 
maintained, as in the conduct if GCI's, the time/space availability 
question is of less importance than for the ACM mission where large 
blocks of clear space must be reserved. 

Air-to-air refueling is conducted in air space which is 
reserved for a particular altitude/time block through FAA. Once in 
the block, aircraft separ,1tion is the responsibility of the military. 
There are a large number of tracks and orbits. There may occasionally 
be scheduling problems for a particular track. Space availability 
should not be a problem. 

170 



SECTION VIII 

ALTERNATIVES TO THE PROPOSED ACTION 

The alternatives sec tion i s required by regulation in any 
environmental statement. In many r espects it is the most important 
part of an environmental study, and it is the only section in which 
alternate plans of action are examined. All other sec tions are 
oriented primarily to the planned action and its potential impacts 
on the environment. 

Since several alternatives must be evaluated, each requiring 
a description of the alternate action and its impacts and cost, it 
is apparent ea h such evaluati on be comes a miniature as sessm nt 
in itself. The alternatives section can thus be one of the most 
extensive and complex sections in the entire report. It is also 
one which is most subject to criticism by reviewers, particularly 
those parties who are adversely affected by the action since they 
will be biased towards any alternate action which avoids impacting 
them or the cause they espouse. 

The preparer of the alternatives section is therefore faced 
with a task of preparing a potentially lengthy and controversial 
section covering all of the environmental disciplines as well as 
costs and benefits, and yet keep the effort within some reasonable 
bounds. Furthermore, he may be writing about an action which involves 
high level strategic planning, the details of which he is unaware. 
In such cases, the selection of feasible alternatives is usually 
made at higher command levels, leaving only the respective impacts 
for preparation at field level. 

In order to prepare the alternatives section, it is useful to 
examine the basis for actions, which is the recognition of a need 
or desire. The recognition may be spontaneous in someone's mind, 
it may be the result of a study or the evaluation of reports, or it 
may be that it simply supports some other more basic action. The 
extent to which the need is met is the benefit, which may be tangible 
(expressed in dollars) and/or intangible (i.e., aesthetic improvement). 

Once the need has been defined, a series of steps takes place, 
each involving studies, reports, evaluations, approvals, and actions 
until the objective has been accomplished and the need has been 
satisfied. The steps involved are planning, design, construction or 
preparation and operation or execution. The plannin~ step is of 
particular interest since it represents the time that environmental 
statements are prepared, and it is the time when alternatives are 
examined in detail. 
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Planners have traditionally been subject to three basic 
constraints in developing a method for meeting the need: (1) 
technical feasibility, (2) cost, and (3) institutional (i.e., laws 
and regulations). The measure of technical feasibility is performance, 
while dollars measure cost (both capital and operational, which can 
be reduced to an annual amount). The objective of planners is to 
maximize benefits and performance and to minimize cost and, of 
course, to remain within existing or anticipated institutional 
constraints. 

Planners have also used other criteria, such as aesthetic, 
culturaL and environmental considerations, but until the advent of 
NEPA these were of secondary concern. As a result of NEPA, 
planners now have a fourth basic constraint which is to examine the 
environmental impacts of their various plans. The measure of this 
examination is reported in the environmental statement and particularly 
in the alternatives section. In essence, the law requires that when 
an action is planned, the environmental impacts must be weighed 
against benefits and costs, and that plans which cost more or 
provide fewer benefits may be more socially acceptable if they 
involve fewer adverse environmental impacts. This includes the 
alternative of taking no action and the alt rnativ of pos tp ning 
the action pending further study. 

The first step in examining alternatives is, therefore, to 
examine the basic need or desire which initiated the study. Are 
there other ways in which this need could be met? How important is 
it to meet this need? For example, the action may involve the 
construction of a new power plant or aaditiona l generating capacity 
to meet the demand expected from new family housing heated by 
electricity. The basic need is heat. C.ould it be supplied by 
decentralized furnaces in each home burning gas or oil, could 
additional insulation reduce the energy required, or would th xi s tin~ 
plant have enough capacity if other peaking demands were shifted ? 
r,ould a central steam plant and distribution system be used. r, 
could people use cooler homes and wear more clothing? 

In many cases, there may be few if any viable alternatives for 
meeting the basic need; nevertheless, there should be a general 
discussion in which the need is identified and some possible 
alternatives are examined even though they are technically poor or 
unreasonably costly. The discussion should serve to show t:1at the 
author did start his examination of alternatives at the beginning 
of the action producing line of events. 
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Once i t has been shown that the proposed baste action is 
reasonable ( . g •• providing additional electrical energy), it is 
necessary to examine the alternatives which are associated with the 
design step. Plant location, choice of fuel, cooling methods, 
stack emission controls. even architectural treatment, are some 
typical alternatives, each of which could result in different 
environmental impacts. 

Finally ~ the alternatives associated with the operations step 
must be examined. The method of operation is an important variable 
in many systems, and the environmental impacts can be quite different 
under various operating methods. For example, the landing and take
off paths of aircraft could be changed to reduce noise impacts to 
residential areas surrounding an airport. 

Evidently, the number of alternatives associated with an action 
will increase geometrically as one examines the ways in whtch the 
basic need could be met, and the designs, the lccations,and the 
methods of operation associated with each. While all of these can 
be itemized in the t~xt, only the alternatives which are technically 
feasible and within a reasonable cost range should be investigated 
in more detail. For these plans, the respective impacts should be 
described, particularly those impacts which differ from the proposed 
~J.an. At the same time, the difference in costs and benefits should 
be described and quantified to the extent it is reasonably 
pos3ible. The object is to provide en~ugh data and information 
for an impartial reviewer to reach his own conclusions as to the 
merits •>f the proposed plan relative to those of the alternatives. 
Since it must be assumed the planners incorporated environmental 
constraints when the proposed action was defined, the alternative 
section will serve to support their line of reasoning. 

The alternatives of taking no action or of postponing the 
action must be included with the alternatives which are evaluaced. 
Failure to do so would be an error of omission, and the report 
would only be returned for completion. 
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SECTION IX 

OTHER CONTENT MATERIAL 

In addition to the subjects which have been discussed in 
previous sections, the environmental statement must include certain 
additional topics as described in AFR 19-2, attachment 2. In 
generaL these sections are not lengthy, and they reflect much of 
the material developed in the first port of the environmental 
statement. They thus serve as required discussion pieces in 
which selected topics can be examined and some important environ
mental concepts can be discussed as they relate to the proposed 
action. The contents of each of these sections are discussed below. 

1. PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED 
SHOULD THE PROPOSAL BE IMPLEMENTED 

This subsection concerns adverse impacts which cannot be avoided 
should the proposal be implemented. Since all impacts, good or bad, 
were listed in the subsection "Probable Impact of the Proposed Action 
on the Environment," it would seem that this section is only a subset 
listing and a redundant one at that. It is, in fact, a summary 
of the adverse impacts, but it also comes after the section on 
alternatives. As such, it serves as a final declaration of the 
planner of the adverse impacts which he feels cannot be avoided by 
means of additional cost or reduction in benefits or selection of an 
alternative plan, The subsection thus represents the environmental cost 
which must be paid to satisfy the need, 

In some cases, certain mitigating actions will be taken to 
reduce the magnitude of the ~dverse impacts,and these should elso 
be described. Note that a mitigating action is one which is separate 
from the basic action and not simply a reduction of the basic 
impact. For example, the construction of a new fossil fueled power 
plant would add air pollutants, These may be reduced by stack 
emission control devices, but some effluents will still escape to 
the atmosphere. If it were decided to deactivate an incinerator in 
favor of sanitary landfill in conjunction with the power plant 
construction, this would serve as a mitigating action in connection 
with the air quality impacts. 

Another example of a mitigating action would involve the taking 
of a playground for new construction. The original playground would 
be lost, but if a new one were constructed in the vicinity, it 
would serve to mitigate the loss of the original playground. 

This section should be kept brief. Do not include pages of 
material which was covered in previous sections of the report. 
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2. RELATIONSHIP BETWEEN LOCAL SHORT-TERM USE OF MAN'S ENVIRONMENT 
AND THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY 

This is another of the short discussion pieces addressing 
an important aspect of environmental philosophy. It applies to the 
principl that we, the people living today. are the custodians of 
the environment for future generations, and we must not destroy or 
use up the environment for our own benefit at the expense of 
future generations, nor take undue actions which foreclose future 
options. 

The discussion in this section should show how the proposed 
action involves trade-offs between short-term environmental gains 
at the expense of long-term losses, or vice versa. For example, 
the disposal of hazardous or toxic wastes in landfills or shallow 
wells may solve an inunediate disposal problem, but it may also 
preclude the local use of groundwater for centuries to come if it 
becomes contaminated. 

Short-term and long-term do not refer to any specific time 
period, but rather to time periods which are environmentally 
significant in terms of the proposed action. If the action 
involves a one-time training exercise on a piece of land, the short
term may be a few months and the long-term may be a few years. If 
the action involves the construction of a new highway, the short
term impacts may o · c.ur for decades while the long-term impacts 
could go on for cent uries since the highway may cause new 
businesses and communities to become established. 

One way to obtain a feeling for these impacts is to examine 
problems of our present environment relating to actions 
taken many years ago. For example, we lack recreational 
areas near cities because suburbs simply grew, particularly along 
coastlines where seashore land was limited. Choice farmland was 
used for construction a~d is no longer available for crop production. 
Raw sewage was discharged into streams, with the result that the 
bottoms became filled with sludge and lakes were subject to 
eutrophication. Highways and streets were constructed too narrow, 
with the result that traffic is now jammed yet the roads cannot be 
widened due to buildings. 

Short-term and long-term impacts can also be viewed in terms 
of initial construction cost versus long-term maintenance and 
operating costs. For example, an inexpensive foundation for a 
highway may reduce its initial cost and place it in operation sooner, 
but it may be perpetually difficult and expensive to maintain. 
Similarly, a building with minimal insulation will cost less to 
construct, but it will forever require more energy for heating and 
cooling. 
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The foreclosing of future options depends on the magnitude of 
the action and the cost to modify any errors. For example, the 
construction of a highway bridge over, or a tunne l und e r, a navigable 
river will have a long-term impact on the size of vessels which can 
use the river. both because of vessel height restrictions and because 
dredging depths will be limited. Similarly, the construction of 
tall buildings or towers ~oy limit the approach path of a ircraft 
to airports. Conversely, the location of an airport near a city 
may limit the height to which buildings c t1 n be constructed. 

Of course, actions involving structures can be rever sed or 
modified in the future by demolition and removal if this is deemed 
necessary. However, actions which involve the consumption of 
energy or resources, or the distribution of resources or waste 
products in the environment are difficult if not impossible to 
reverse. As a result, any measures involving energy conservation, 
recycling of resources, and proper treatment of waste products should 
be noted as actions taken to provide long-term benefits. 

3. IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 

In order for an action to take place, a variety of resources 
must be committed. These resources may include the use of land, 
the consumption of energy, the use of vegetable and mineral 
materials, and the use of labor. Some of these resources may be 
irreversibly and irretrievably committed, and these mu~t be 
described in this section of the report. 

The use of land may mean existing above ground or under-
ground features will be destroyed, including prior works of man such 
as historic sites or areas of cultural or archaeological interest. 
It may also mean that areas of natural interest may be destroyed, 
such as virgin forests, waterfalls, or other areas of scenic beauty. 

The use of energy resources are irretrievable if they involve 
fossil fuels. However, energy may be used whether or not the 
action is implemented; that is, if it is not ~sed in connection 
with the action, it may be used in other existing or continuing 
actions which would serve as a substitute means for meeting the 
need. 

Material resources may be committed to an action, but not in 
an irreversible manner if salvage and recycling is possible. For 
example, the copper used in large bus bars could readily be salvaged, 
but that used in appliances or vehicles would not. The material 
resources of particular interest are those that are scarce or that 
may be of strategic importance. 

Finally, labor should be mentioned as a resource which is 
committed. It is irretri~vable only to the extent that it precludes 
using the labor for other actions. 
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4. CONSIDERATIONS THAT OFFSET THE ADVERSE ENVIRONMENTAL EFFECTS 

It is seldom an ac t i on has no adve rse environmental 
impacts, whether they be of a minor or a significant nature. 
Furthermore, in many cases it is impossible to avoid all of the 
adverse environmental impacts, regardless of the alternatives 
us ed or the mitigating actions employed. These remaining adverse 
impa t s which cannot be avoided have been described in a previous 
sec tion. Thi s section serves to describe the b~nefits of the 
proposed ac tion, in t e rms of Air Force or broader ndtional policy . 
which nffs t the unavoidable adverse impacts. 

In writing this section, note that the adverse impacts and 
alternatives and mitigating actions have already been described. 
Thus, while these items may be mentioned or referenced, there should 
not be a complete re-description in this section. Similarly, the 
considerations given in this section should not have been described 
in detail in the previous sections. 

There are generally two basic considerations which support or 
justify the action: (1) the need to maintain a national defense 
posture and (2) r e lative cost. If the action involves a new 
weapons system, the reasons can generally be taken from the 
literature which describes the system. If the action involves Air 
Force staffing, personnel, or installations, the reasons often 
depend on relative cost; that is, the choice of the installation 
where the action will be implemented is based on availability of 
supporting facilities and that using such facilities is least 
costly. However, strategic and tactical considerations may also 
be important factors. 

If costs are a consideration, include any appropriate cost/ 
benefit analysis of the proposed action or a summary thereof. 
Indicate clearly the extent to which environmental costs are 
reflected in such analyses. 

5. DETAILS OF UNRESOLVED ISSUES 

The nature of some actions is such that conflicts arise, and 
occasionally aggrieved parties may threaten litigation. The nature 
of such issues should be described in this section of the report, 
and the potential parties involved in the issue should be identified. 

In some cases, there are unresolved issues which do not involve 
potential litigation but rather design decisions which have not 
been resolved. For example, it may be undecided whether to use 
scrubbers or bag filters to treat air emissions from a plant pending 
further study or pending receipt of bids from contractors. In 
th~ ~e cases. give the reacons why the issue is unresolved and 
describe the potential impacts for both or all courses of action. 
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6. BIBLIOGRAPHIC REFERENCES 

The final section of the environmental statement, except for 
appendices, is the listing of references used in the body of the 
report. The references should be listed numerically, giving the 
reference number, author, name of the article, name of the journal 
or book, name of the publisher, his address (city and state onl y), 
and the date. If there is no specific author, omit this and begin 
with the name of the publication. 

In some cases, publications may have been used as background 
but not referenced directly. In this event, a bibliography can be 
included after the reference list. Entries in the bibliography 
should be limited to publications directly affec ting the ac tion 
of the area in which it will occur. It should not contain listings 
of general environmental publications. 
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APPENDIX A 

HE'lliOD FOR PERFORMING ON-BASE 
AIR EMISSION INVENTORY AND EVALUATION 

1. Emission Source Data 

Aircraft emissions o curring during landing and tak off (LTO) 
and lOuch-and-go operations below an altitude of 3,000 feet AGL (actual 
ground level) a r e of concern. This necessitates the cataloging of 
each different operating mode of the aircraft throughout these maneuvers. 
The emission indices for each operating mode of each type of aircraft 

ngine are unique to a particular engine family in each mode. Thus, 
the average time ac h air raft typ sp nds in a h mod mus t 
be obtained. 1hcs tim s vary f rom ne a ir bas to anoth r due 
to differences in climate and topography, In addition, of course, 
the number of LTO and touch-and-go operations ca h air raft 
type p rforms in the time period of interest must also be obtained. 

To summari ze, aircraft require the following information: 

• Average time in each engine mod for each operation 
fo r each aircraft type 

• Rate of fuel consumption for ach engine in each mode 
• Number of operations per year 
• Number of engines used in each mode, 

Exaq,le: F-15 at Luke Air Force Base 

Engine Mode Number of 
Avg. Time (1000 lb. Engines 

Mode in Hours Fuel/Hour) Operating 

1. Idle at Start -up 0.167 Idle (1. 06) 2 

2. Taxi before Takeoff 0.250 Idle (1.06) l 

3. Engine Check at 0.167 Military (9.10) 2 
Runway End 

, .. Runway Roll 0,0056 Military (9.85) 2 

5. Climbout to 3000 AGL 0.0102 Military (10. 6) 2 

6. Approach from 3000 o. 0434 30~~ (3.0) 2 
AGL 

7. Landing on Runway o. 0167 Idle (1.06) 2 
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Example: F·-15 at Luke Air Force Base ( nc lud d) 

Engine Mode Number of 
Avg. Time (1000 lbs. Engines 

Mode in Hours Fuel/Hour) Operating 

8. Taxi after Landing 0.208 Idle (1.06) 1 

9. Idle at Shutdown 0.0167 Idle (1.06) 2 

Number of LTO operations per year: 9,167 

Number of touch-and-go operations per year: 3,167 

Items 1 through 9 compose one LTO operation. Items 5 and 6 
cons titute on touch-and-go operat1 n 

Test Cell and Run-U£ operations a r maintenan -orient ed op ra tional 
checks of aircraft engines in special test rigs or installed in air
craft, respectively. They can be treated in an identical manner for 
an emission inventory. Data similar to that required for aircraft 
operations are needed. In this case, however, the data are engine 
specific rather than aircraft specific. In addition, the location 
and frequency of use of each different test ce ll and run up st.anJ 
location should be noted for the emission density determination. 
Examples are shown in Table A-1. 

AGE (Aerospace Ground Equipment) are used wh never aircraft 
are on the ground. Fueled by either JP-4, Mm~as, or Diese l fuel, th y 
provide electric power.loading/unloading services, and various other 
service functions to aircraft. Unlike the aircraft, however, the 
emission indices for AGE are fuel specific rather than equipment 
specific. The inforr.1ation required in order to determine the emissions 
from the AGE are simply: 

• Quantity of JP-4 consumed by AGE per year 
• Quantity of HoGas consumed by AGE per year 
• Quantity of Diesel fuel consumed by AGE per year 
• Locations of distribution points 
• Locations of operations. 

Motor Vehicles, both military and non-military, are a major source 
of air pollutants. Their emission indices are based on vehicle mileage; 
that is, emissions are described as so many 1188& units per miles driven. 
The data necessary for this part of the inventory is therefore the number 
of miles driven on the base by each vehicle type. Where the on-base 
traffic is composed primarily of passenger cars and light-duty trucks-
less than 6,000 lbs GVW (gross vehicle weight), it is adequate to 
determine only the total number of vehicle miles driven on the base by 
all vehicles. 
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TABLE A-1. EXAMPLES OF DATA FOR EMISSION DENSITY DETERMINATION 

Test Cell Emissions: Bldg. 3704, Base Location - Area C 

Idle Normal Military Afterburner 

Engine : Tim (hrs) 0, 16 0,083 0.083 0,083 
F-100 

Runs per Fuel Flow 1.179 3.0 9. 722 35.06 
year: 197 (1000 lbs/hr) 

Total Fuel 189 249 807 2,910 
(lbs) 

Engine: Time (hrs) 0.16 0,33 0.083 0.083 
J--79 

Kuns per Fuel Flow 1.068 8.33 8.47 30. 55 
year: 324 (1000 1 bs/hr) 

Total Fuel 171 2,749 703 2,536 
(lbs ) 

Run-Up Stand Emissions, Stand R-1, Base Location - Area F 

Idle Normal Military Afterburner 

Aircraft: Time (hr s ) 0.21 0.16 0.125 0.042 
F-15 

No. Engines : Fuel Flow 1.179 3.0 9.722 35.06 
2 (1000 lbs/hr) 

Runs per Total Fuel 248 480 1,215 1,,473 
ytar: 345 (lbs) 

---
Aircraft: Time (hrs) o. 25 0.083 0,25 0.16 
F 104 

No. Enginf!s: Fuel Flow 1.068 8.33 8.47 30.55 
l (1000 lbs/hr) 

Runs per Total Fuel 267 691 2,118 4,888 
year: 666 (lbs) 
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Heating Units, Incin rators 1 and Boilers are usually fir d by 
liquid or gaseous petroleum fuels. T~ y ~~y be used for the generation 
of steam, hot water, and for heating individual or groups of buildings. 
Like the AGE. th cmi sin lndi s ar bas d nth quantltl ' s 
of fuel consumed by each unit per y ar. 1n addition to fuel consumption, 
size of the unit in BTU per hour, the typ of burn r if oil (tangential 
or horizontal firing), the purpose, th class of th unit (domestic 
heater, process boiler, tc,) and the sulfur cont nt of the fu l must 
b determin d. Th mission indices vary with th se paramet rs. The 
presence of pollution abat ment quipment on this typ of unit sh uld 
also be taken into consid ration and appropriate stack sampling 
data, if available, should b obtained. 

Date ne essary for each unit: 

• Annual fuel consumption 
• Fuel types 
• Capacity of the unit 
• Purpose (steam, heat, power gen ration) 
• Class of unit (domestic, process boiler) 
• Type of burner 
• Sulfur content of the fuel 
• Presenc of pollution abat ment quipm nt 
• Stack sampling data (if available)--very Jesirable 

when abatement equipment is present. 

Fuels and Other Volatil uid Storage and Distribution missions 
include all those emissions (usual v hydrocarbons from fossil fuels) 
that result from the storage and transfer r.f volatile liquid fuels such 
as for aircraft, automobiles, AGE, construction equipment, locomotives, 
boilers, power plants, heating units, tc. R fueling and storage 
tank emissions result primarily from the displacement of fuel vapors. 
For every gallon of volatile liquid transf rr d fr m one tank • 
to anoth r, a gallon of air and vapor mixture is displaced into the 
atmosphere. Th quantity of vapor displa ed Lnto lh atm sph~r 
d •p nd s upon th vap r pr ssur , mole ular w lght and t mp rature 
of the liquid, and the method of fi.lllng the tank. These vapor displac -
ment (working) emissions occur anytime any tank is refilled with a 
volatile substance. AlmoRt all of the storage tanks on the base are 
subject to these working losses. Another type of loss associated 
with fuel storage is the so-called breathing loss. Th s ur 
from evaporation and liquid or vapor volume changes as the temperature 
of the tank's contents changes during daily and seasonal temperature 
fluctuations. These emissions are most pronounced in the co111DOn fixed
voltne type of storage tank. Tanks such as main aircraft fuel storage 
tanks, however, are usually designed to minimize these losses. Known 
as floating roof tanks, they have an inner roof that floats on top 
of the liquid fuel surface and is sealed around the edges with a 
sliding type gasket. In this way, breathing losses are kept to a 
~inimum while the working losses are reduced to negligible amounts. 
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Dal n r f u • l t u ra~ ond d i tri buti n r e : 

(1) Tank data: 

• Location 
• Type (underground, abov ground, floating roof) 
• Type of fill system (splash fill, submerg d, 

or bottom load filling systLms) 
• Capacity 
• Typ of volatil liquid (JP4, MoGas, solvent, t .) 
• Annual fuel throughput or number 

y ar 
• Type of vapor recovery syst m, if any 
• Above information for tank trucks. 

(2) Fuel distribution: 

• Quantity of each type of fuel distributed at 
each distribution point 

• Quantity of fuel distributed to AGE 
• Quantity of fuel sold through the base ex han• 
• Locations of distribution points. 

Note: Fuel may be transferred from one tank to another before it 
is finally used. This should be included as a diRtributi na it usually 
involves filling a tank truck and transferring fuel from the truck 
to the second tank. This, therefore, accounts for vapor displacement 
in two additional tanks--the truck and the second tank. 

Note also that fuel dispensed to aircraft from hydrants must be 
separated from that distributed by tank truck as the truck operation 
involved the vapor displacement emissions of the truck tank whereas 
hydrant distribution does not. 

Locomotives, Stationary Power Plants, and Other Diesel Equipment 

Emissions from these sources all result from the combustion of 
diesel fuel (sometimes confused with No. 2 fuel oil) in internal 
coa>ustion engines. While emissions do vary somewhat with the size, 
age, and use of the engine, the available ellission indices are established 
in such a way that does not now consider these variations significant. 
For the purpose of an emission inventory, therefore, emi~sions from all 
d I" · l ' I-fueled equipment may be estimated with sufficient iccuracy by 
simply obtaining the total quantity of diesel fuel consua!d on the 
base (and burned in internal combustion engines) during the time 
period of interest. 
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Training Fires 

As part of the nonaal and n cessary training (both ba ic and 
proficiency), the base fire department conducts frequent and periodic 
drills fighting large liquid fuel fires. These fires usually constitute 
one of the most visible sources of air pollution on the base, although 
they actually contribute but a fraction of the total on-base mission 
inventory. The necessary information is: 

• The usual, average, quantity of fuel used per fire: 

a. Estimated quantity burned. 
b. Estimated quantity left to evaporate 

(or soak into the ground from whence it 
evaporates). 

• The average number of training fires in the time 
period of interest. 

• The type of fuel{s) used for these fires. 

• The average duration of each fire. 

Fuel Spills 

Like fuel storage and fuel distributionemissions, fuel spills 
constitute a source of volatile fuel evaporative emissions. They 
occur during start-up and shut-down when fuel Jines are drained, 
but the largest spills usually occur from the tanks of fighter air
craft because these mat always be full while the aircraft is on the 
ground. As the fuel war• and expands in the sun, the fuel spills 
out the overflow and onto the ground. 

Data necessary for fuel spills are: 

• The average size of each spill. 
• The average number of spills during the time 

period of interest. 

Note: lf the action under study is to involve a chang£ in 
the number of fighter aircraft, it would be helpful to deteraine the 
quantity of fuel spilled from the fighters now en the base separately 
from the rest of the aircraft in order to 110re accurately project the 
change in the quantity of fuel spilled as a result of that action. 
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Industrial Processes 

These are those maintenance functions that are of magnitude to 
be considered industrial rather than repair shop operations. On 
most bases, the volume of paint used by the repair facilities. 
for instance, is so small that the magnitude of the emission 
that source is insignificant. On the othur hand, depot maintenanct 
operations such as those at Tinker Air Force Base are of such a 
magnitude that they constitute a major source of air pollutants 
on the base. 

On each base, the capacity of the storage tanks for the volatile 
fluids used by the repair shops is a good indication of the magnitude 
of the operation. If the storage capacity is small (say 500 to 1,000 
gallons) with a low turnover and the quantity of material stored in 
drums i s negligible, this probably constitutes an insignificant 
source of pollution. However, if indications are that large quantities 
of solvents, paints, and other volatile fluids are used, the emissions 
from the repair areas must be included in the inventory. 

Nine times out of ten, there are no cookbook emission indices 
for industrial operations. Each process or repair area must be 
inventoried using a material balance; that is, the quantity of 
volatile solvents each process us~s and losses due to evaporation 
must e deter.mined. For instance, if Stoddard Solvent is used 
in a cleaning tank and the tank must be topped up with 1,000 
gallons of solvent every 2 weeks, it can be assumed with reason
able accuracy that the hydrocarbon emissions from the process 
are 500 gallons per week. The mass emission rate is then obtained 
by multiplying the volume loss by the density of the liquid. 

Painting opera Lions are handled in a similar manner, except. of 
course, that not all of the paint vaporizes. The components of 
each paint must be determined at least as far as the volatile portion 
is concerned. That portion is the part that vaporizes and makes up 
the air pollutants from the paint shop. For instance, if the paint 
is 50 percent volatile and 200 gallons a month are used. 100 2allons of 
volatiles per month are emitted into the air. These are normally 
hydrocarbons, and multiplying the volume evaporated by the densities 
of the v~rious volatile liquids will yield the rate of hydrocarbon 
emission from these processes. 

The majority of industrial emissions will be hydrocarbons from 
cleaning, machining, and painting operations. However, the investigator 
is urged to seek out other significant sources of any of the major air 
pollutants that are of concern in this type of study (which ar~ carbon 
conoxide, hydrocarbons, nitrogen oxides, particulates, and sulfur oxides). 
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Training Ranges and Test Operations 

These operations tend to be unique and air pollutant emissions 
can only be esti•ted by analysis of the operations that are actually 
conducted. Ground air emissions from bombing ranges will be minor since 
the practice bombs contain only a small spotting charge of powder, 
equivalent approxiMtely to a 12-gauge shotgun shell. Tests of production 
or special '1rdnance items can produce CO and NOx, b11t the quantities 
will depend on the type and weight of explosive used. Tests of 
incendiary devices (e.g., flares) and rocket motors can also contribute 
as an emission source if a substantial amount of testing is performed. 
To determine the amount and type emissions, it is necessary to ascertain 
the total weight of material detonated or burned and its gaseous products 
of decomposition. 

2. SWIID8ry, Emission Data 

flle data needed to conduct a typical emission inventory have been 
listed above. Those conducting such an inventory are urged not to stop 
here, however. There may be other sources which have not been mentioned 
here because they are rare or unusual. Make sure all ground 
is covered in an inventory. Remember, too, the type of data gathered 
is largely dependent upon the method of emission calculation. Most 
of the above has been baaed on using cookbook emission indices. 
However, any additional data related to a particular source that 
can be obtained should be obtained. In this way, a comprehensive 
data base will have been established so that as the methods of emission 
calculation become more refined, the new data necessary to use 
them will be readily available and old ground will not have to be 
recov1:red, 

Similarly, there will undoubtedly be more and more actual effluent 
sampling data available as time passes, and this information should be 
obtained and used wherever it is available. 

Now that you know what is needed, the section below will tell 
you where to find it. 

3. Sources of lnformtion 

fllere is usually no single source for all of the necessary data, 
nor is the source for certain information apt to be the sa• from base 
to base. Furthermore, data obtained from two different sources on the 
same base regarding a particular operation will, for one reason or 
another, disagree as often as it agrees. Thia section should, there
fore, be regarded as a guide to starting points in the search for 
information. In the final analysis, the inveatiptor will have to 
rely on his own resources and ingenuity in finding the answers to 
his questions. Co11110n sense is your best guide. 
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Aircraft 

Aircraft activity data can be obtained from AICUZ (Air Installation) 
Compatible Use Zone) documents. These are a series of documents that 
describing the impact of aircraft noise on the areas surrounding the 
base and should contain up-to-date LTO and touch-and-go (or go-round) 
figures. They will also determine the noise impact for the study 
you are doing, so your figures should match. Aircraft operational 
information (time in mode) is best obtained from the people who 
fly them, the pilots. If you can locate a person who is familiar 
with severalaircraft (e.g., at Base Operations), it may be easier 
to obtain most of your operational information from him. This 
operations person can also be a good source for the rest of the 
aircraft data--the number of operations (landings, takeoffs, and 
touch-and-go's in the ti• period of interest if there are 
no AICUZ documents for your base. Operations personnel may not 
be familiar with the activities of aircraft not assigned to your 
base, however, so you will have to seek out this data from the 
people who handle transient aircraft, such as Transit Alert, if you 
have them. 

Test Cell and Run-Up Stand information is also obtained from the 
AICUZ documents. This will detail the activities of each cell and 
will tell you which engines are run for how lon3. They will not 
tell you specific fuel flow or fuel consumption figures. These 
can be obtained from the Directorate of Maintenance, who can also 
supply you with activity data if AICUZ is not available. That office 
will probably send you to the various units which service each 
aircraft and engine type, so expect to do some walking. 

AGE fuel data can also be obtained from the maintenance personnel, 
so plan to ask for test cell, run-up stand, and AGE fuel usage data 
from the Directorate of Maintenance. 

Motor Vehicle Mileage, especially non-military vehicles, becomes 
a problem at times. If you're lucky, the U.S. Army Transporation 
Engineering Agency, Fort Eustis, Virginia, will have conducted a 
traffic survey of the base some time in the recent past. A copy of 
this can usually be borrowed trom Base Security or Civil Engineering. 
It will tell you how many vehicles travel over a given roadway on 
the average weekday. All you have to do is measure the length of each 
road section on a map and multiply it by the vehicle count to get 
total vehicle miles per day. These surveys usually cover 70 to 80 
percent of the base roadways and vehicles, so multiply your total 
mileage by an appropriate factor to obtain an estimate for all of the 
base roads and vehicles. 
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Either you or Base Security will be able to estimate the weekend 
traffic volumes. The weekend traffic is best represented as some 
fraction of the typical weekday volume. 

Annual vehicle mileage is obtained by multiplying the weekday 
figure by 260 weekdays and the weekend fraction of weekday miles 
by 105 weekend days. The sum of the two is what you are seeking (do 
not be surprised if it is 10 million miles or more per year). 

This survey is only useful if the base traffic makeup is close 
to the national average vehicular makeup; that is, if most of the 
traffic consists of vehicles weighing less than 6,000 lbs. If 
it is not, or if the survey is just not available, you have some 
wo1·k to do. 

Military vehicle mileage can be obtained from the Transportation 
Manage•nt Unit. They should be able to tell you the total mileaae 
each vehicle in their jurisdiction covered each month. The 
only trouble is, while 1110st of that is on base, some is off base and 
you must separate the two. The same people should be able to tell 
you the total amount of fuel issued to each vehicle and how much of 
that was purchased off the base. The ratio of off-base fuel purchases 
to total fuel used by each vehicle is a reasonable estimate of the 
ratio of the off-base mileage to the total mileage. 

For non-military vehicles, you will have to determine the 
locations of the major non-military parking areas, the distance from 
each one to the closest base gate, and the average nuaber of cars in 
each. Base Security should be able to help you conduct a vehicle 
count through each gate (they may already have one). The gate 
traffic count will tell you how many cars are on base in a given 
day, and the parking lot data will tell you where most of them 
went. You will have to make a best estimate as to the destinations 
of the remaining vehicles and also of intra-base errands run by 
non-military vehicles. Do not forget there is frequent transient 
traffic between the base exchange, the base gates, and family housing. 

Unless you have very recent information, any vehicle data 
you obtain, either from the survey or vehicle counts, will have to 
be adjusted to present or future conditions. This is done by using 
a ratio of base population contemporary with the data and current 
and/or projected base population. Keep in mind traffic estimates 
are very rough and should be indicated as such. 
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Heating Unit, Incinerator, and Boiler data can be found in 
Civil Engineering. They will have descriptions of the units and 
the types of fuel each one uses. You •Y have to go to the individual 
operators of each unit before you obtain fuel consumption figures, 
but Civil Engineering is the place to start. 

Fuel and Volatile Liquid Storage and Distribution data is 
usually spread out over many different units. Civil Engineering ia 
a good place to start for a description of the storage facilitiea. 
In all probability, however, you will end up going around to each 
fuel or volatile liquid user to qbtain information on the tanks 
he uses. You will also have to go to these s~me fuel users to 
find out how much fuel they consume. This is because the 
POL and Fuel Quality Control will probably not be able to break
down their distribution in a •nner useful to you. Don't forget 
to go to them, too, however, because they will be able to help 
you with the overall fuel picture and much, if not all, of the JP-4 
distribution. Remember, what you need is a description of each 
tank and the fuel throughput for each tank. 

Training Fires are, of course, conducted by the Fire Depart
ment, and they can tell you all you will need to know about them. 

Fuel Spills are washed down and aupervised by the Fire Depart
ment and they should also be able to help you here, although Civil 
Engineering may have a complete compilation of Fire Department 
record• in thia area. 

lnduatrial Process data can be supplied by either the 
Directorate of Maintenance, the Logiatic eo-nd, or Base Supply. 
You will probably end up going to all of them, the firat two for 
uaage infor•tion and the last one for material specification•• 

Other Information Source• to be considered are the 
baae Bio-Environmental Engineer and local, state, or Federal air 
quality boards. 'lbe office of the Bio-Environ•ntal Engineer can 
undoubtedly help you with elliasion aources relating to occupational 
safety and health, which may give you a clue as to emission rate• 
for varioua industrial type aources. He •Y, in fact, already 
have a partial or even a complete emiaaion inventory. State and 
Federal air quality offices near the base at one time or another 
may have inventoried the base and are usually more than happy to 
help, especially with un 1sual emisaion aourcea. They may alao be 
able to help you esti•te emission rates from unknown sources. 

Figure A-1 sumnarizes thia section with a flow chart of the 
data needs and sources. 
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4. Emission Indices 

Now that you have all of this informntion, what do you do with 
it? Emission indices must be used to estimate the emission rates 
of each major pollutant from each of the emission sources. Each 
index is based upon typical emission characteristics of each tvpe 
of source. Emission rates are calculated by multiplying the appropriate 
source parameters by the proper emission index for each source. 

Most of the required indices can be found in: 

Compilation of Air Pollutant Emission Factors, Second 
Edition, U.S. Environmental Protection Agency, Publi
cation AP-42. 

and its supplements. The aircraft data in this publication is 
primarily based on co11111ercial aircraft operating at large municipal 
airports. A more appropriate source for military aircraft engines 
is: 

United States Air Force Aircraft Pollution Emissions, 
Dennis F. Naugle, Capt., USAF BSC; Bernard T. Delaney, 
Air Force Weapons Laboratory, APWL-TR-73-199. 

These emissions indices are engine specific rather than aircraft 
specific and should also be used to calculate emissions from test 
cells and run-up stands. 

EmisRion indices for AGE and JP-4 training firP' have been 
developed by the Air Force Weapon Laboratory and are as follows: 

AGE Emission Indices 

Pounds per 1000 pounds Fuel 

Pollutants JP-4 

Particulates 20 
Nitrogen Oxides 4 
Carbon Monoxide 20 
Hydrocarbons 2 
Sulfur Oxide 0.4 
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MoGas 

6.4 
2.4 
6.4 

54 
0.6 



JP-4 Training Fire Emissions 

Particulates 
Nitrogen Oxides 
Carbon Monoxide 
Hydrocarbons 
Sulfur Oxides 

128 
4.15 

560 
320 

0.4 

lbs. 
lbs. 
lbs. 
lbs. 
lbs. 

per 1,000 lbs. 
per 1,000 lbs. 
per 1,000 lbs. 
per 1,000 lbs. 
per 1,000 lba. 

JP-4 
JP-4 
JP-4 
JP-4 
JP-4 

There will be times when there are no indic~s available for a 
particular source. In that case, you will have to use indices for 
sources similar to the one you have. This is quite leg~timate 
in that mat generalized indices are accurate to only their order of 
magnitude. With a little thought, the indices you pick for sources 
without specific published indices can be within the limits of accuracy 
of the rest of the inventory and will be equally valid. 

Further information and data can be obtained from the Air Force 
Environaental Protection Manual. The list of references and information 
sources at the end of that chapter is particularly helpful. 

A review of previoua impact statements for other baseu and 
actions may also prove to be rewarding. 

S. Presentation 

In presenting the emission inventory, it is best to denote the 
location of each source by both building number and base area. This 
ia to give the reader the most rapid reference should he wish to find 
a particular aource location. It is also beat to present the raw 
data, the appropriate emission indices, and the estimated emission 
rates in order to give the maximum credibility to the inventory. 

A focmat that has been found useful in the past is to present 
a summary of the emission inventory in the •in body of the text and 
relegate the background data to an appendix. Th~ summry should 
include, in tabular form, a brief description of the source, its 
locations by number and base area, and the estimated emission 
rates. The background infor•tion should also include the source 
description and location, the pertinent source parameters used in 
the emission esti•te calculations, the emission indicea (and 
their sources), as well as the final eaission esti•te for each 
e• isaion source. You may want to add some finishing touches such 
as showing the percent contribution of each source to the total 
base emissions. 
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6. Summary 

The tools to complete an emission inventory on any Air Force 
base are now in hand. The necessary data and its sources have been 
outlined. The emission indices have been explained. The marriage 
of the data and the indices will complete the inventory~. 

Remember, though, the accuracy of this type of emission 
inventory is 10· pt!rcent at best, while the order of ma~nitude of some 
emission rates is a million pounds or more per year. 
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APPENDIX B 

NOISE DUE TO AIRCRAFT OPERATIONS 

1. Background 

In the last several years, there has been a continued develop
ment of a variety of measures and criteria for environmental noise 
due to aircraft operations. As a result, there has developed a 
considerable amount of confusion relative to such noiae measures 
and criteria, their relationship to each other, and their ~pplicability, 
interpretation, and use in land use planning and environmental 
impact studies. To aid in the proper understanding of this attuation, 
this appendix includes a short sU11111ary of the characteristics of 
several aircraft noise measures of interest and the methods 
currently used to evaluate the noise impact upon the surrounding 
area. 

2. The Measures of Single Noise Events or Sources 

The moat basic measure of~ single noiae event is in tens of 
sound preaaure level (SPL) in d~~ibels (dB). Thia measure ia 
baaed on equal weighting of all audible frequenciea aaking up the 
noise signal. Since the ear is not equally sensitive over this 
audible frequency range, however, the SPL •••ure ia not a good 
indicator of the subjective loudness level of a noise aignal. To 
account for this, various IIOdificationa of the SPL, incorporating 
frequency weighting characteristics baaed on well-established 
criteria for subjective loudness properties of noiae aignala, have 
been developed and are widely used. The 11C>at c0111110nly used is the 
so-called A-weighted sound level, expressed in dBA. A-weighted 
sound level• are widely applied as a measure of a variety of 
tranaportation, industrial, and comunity noise sources. Some 
typical values of sound levels in dBA are shown in Table B-1. 

Paychoacoustic studie• carried out in the early 1960' •, 
particularly by Kryter(Bl), concluded that the frequency weighting 
used for subjective loudness •••urea were not adequate•• aeaaurea 
of subjective annoyance to aircraft noiae. These studies, which 
were carried out ahortly after the introduction of a jet-powered 
aircraft into coaaercial service, investigated the apparent higher 
level of annoyance aaaociated with jet aircraft•• ca.pared with 
that of propeller-driven aircraft having the •aae overall SPL or 
th~ •aae loudness level. Kryter found that the differences in the 
spectral distribution of jet aircraft noise (generally aore noise 
in the higher frequency region) relative to propeller-driven aircraft 
noise resulted in a higher annoyance to ao• t of the people teated in 
this studies. To correlate thia relationship aore properly, Kryter 
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TABLE B-1. SOUND LEVEL ANO LOUDNESS OF TYPICAL NOISES 
IN INDOOR AND OUTDOOR ENVIRONMENTS 

(Noise Levels Given in dBA) 

~ ~ -
RELATIVE 
LOUfflESS 

SUBJECTIVE COHHUNiff 11 HOME 01 INDUSffl Hmun Judr,iont 
IHPIESSIO?f (Outdoor) (Indoor) of Different 

Sound Leve 11) 

Military Jet Aircraft 
Take•Off With After• oxyaen Torch (121) 32 Tl•• H 
lumer@ 50 ft (130) Loud 

1Uncot:1fortably 

Loud Turbo-Fan Aircraft@ Riveting Machine (110) 
Take-Off Power@ 200 Rock•N•Roll land (108- 16 Tl•• H 

~ 
ft (118) 114) Loud 

Jet Flyover@ 1000 ft 
(103) loein& 707, DC-8 ~11• Driver~ 50 ft 8 Tl•••• 
16080 ft Before Land• (101) Loud 
1111 (106) 

Very 

Loud Power Mower (96) 
loelna 737, DC-9@ New1paper Pr••• (97), 4 Tl•• H 

6080 ft Before Land• In• ide Subway Train• Loud 
in& (97), Motorcycle ~"'\' (95) 
:t 25 ft (90) 

Car Wa1h@ 20 ft (89), Food Blender (88), 
Prop. Plane Flyover@ Hillin& ~chine (85), 2 Ti•• H 
1000 ft.(88), Die1el Garb•&• Dl1po1al (80), Loud 
Truck, 40 aph@ 30 ft S~hony Orche• tra 
(14), Die1el Train, (Audtence)(80) 
45 IIPh @ 100 ft (83) 
Hlah Urban A:lbient Livin& Room Hu1ic (76). RERlENCE 
Sound (80), Pa11en1•r TV-Audio, Vacua LOUDNESS 

Moderately Car, 65 mph@ 25 ft Cleaner (70) 70 dlA 
Loud (77), Freeway@ 50 ft 

fro• Pavement Eda•, 
( lO-a.111. (76 :!: 6) 

Ca•h Reaiater t 10 ft 
' Air Conditionina Unit (65-70), Electric T)'P• 1/2 H Loud 

f 100 ft.(60) vriter t 10 ft (64) 
Dtahwa1her (lin•e) t 
10 ft (60), Conver••-

""" 
Uon (60) • 

Lara• Tran• for.ra Typical lu1in••• Of• 1/4 aa Loud 
Ouiet t 100 ft (50) Uce (SS) 

lird Call• (44), Lover 
Urban Allbient Sound(40 1/1 H Loud 

Source& Reference• 11, 12 
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developed the concept of Perceived Noise Level (PNL), a single-
number noise measure, for a prescribed noise event such as an 
aircraft flyover. The PNL ia characterized by both the absolute 
sound pressure levels of the noise event, and by the spectrum 
(i.e., frequency content) of the noise. Thia information is 
converted into a perceived noisiness by the use of annoyance criteria 
which have been developed experimentally. Thus, the PNL, in terms 
of Perceived Noise Decibels (PNdB), is a calculated measure relating 
the physical levels of noise and judgments of the subjective annoyance 
associated with the noise. 

Subsequently, a refinement of the PNL measure was introduced to 
include the effects of the duration of the noise (above some threshold 
value) and a correction for the presence of strong pure-tone 
components in the noise signal. The reasons for these refinements 
to the more basic PNL were that further experiments indicated 
the subjective reaction (annoyance) to aircr~ft noise was depeudent 
upon both the maximm level and the duration of the single event 
time-history, and the pure-tone (whine) resultina from the front 
compressor of turbofan engine• waa both of high intenaity and of 
particular annoyance. Thi~ modified measure was termed the Effective 
Perceived Noise Level (EPNL) and is expre• aed in terms of Effective 
Perceived Noise Decibe~s (EPNdB). Thus, both the PNL and EPNL 
measures contain objective and subjective noise factors, and both 
are evaluations of a single noise event. 

J. Noise Enviromaent Descriptors 

In addition to the measure of the single noise event, the 
deacriptor of the overall noiae environment requires the n1111ber and 
distribution of these occurrences during so• specified period of 
time. For discrete measures, such as aircraft operations, a 24-hour 
period is used, leading to the formulation of a daily noise environ
ment descriptor. For general fluctuating c0111111nity or environmental 
noiae aourcea, such as more or leas continuoua linea of traffic or 
ambient noise levels in remote areas, a statiatical descriptor would 
be more appropriate. 

In the latter case, the distribution of source levels in dBA is 
obtained by recording the levels continuously over a relatively 
long period of time (i.e., long enough to aatiafy statistical 
aaapling considerations) and the noise environaent is then deacribed 
in terms of a median sound level, Lso, together with a standard 
deviation from thi• value; or, in terms of L10. LSO, and L90, 
defined as the noise level values exceeded 10, SO, and 90 percent 
of the ti•• respectively; or, in tema of the equivalent energy 
value, Leq, which has recently been adopted by the U.S. Environaental 
Protection Agency as the applicable environaental noise deacriptorCB4); 
or, in tenu of the Noise Pollution Level, defined•• L•q plu• a 
factor ti•• the standard deviation of the sound level. 
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Of more imediate interest are the descriptors that have been 
developed and used for the discrete events of aircra(t operations. 
Many such composite descriptors of daily noise exposure levels 
have been developed. t,.,o of particular interest because of their 
use in the United States for military applications, are the Composite 
NoiaP. ·Rating (CNll) and the Noise Expoaure Forecast (NEP) , both 
developed by Bolt, Beranek, and Newman, Inc.CBS). These c011poaite 
noise descriptors are obtained, respectively, from the PNL and EPNL 
values for the individual aircraft events, and correction factors 
are applied for the number of such events occurring within certain 
specified times during a 24-hour period. Weighting factors are 
used for the operations occurring during time periods to 
account for the increased sensitivity to noiae in the evening or 
nighttime hours. 

Calculation• of these composite levels in tenu of the 
corresponding single-event • eaaure are as follows: 

where 

CNR • PNL + 10 log (No+ 16.7 NN) - 13 

NEF • EPNL + 10 log (ND+ 16.7 NN) - 88 

ND • number of flights during the day (0700 - 2200) 

NN • number of flights during the night (2200 - 0700) 

The calculations are seen to be quite similar, the principal 
difference being the apecific noise measure used for individual 
aircraft noise intrusions. Note also that the summation of the 
noiae events i • on a "10 log N," or energy basia. These characteristics 
have been suggested b{8~vijg,ce obtained from psychoacoustic 
experimental studies • • 

The Environmental Protection Agency, unde~ authority granted by 
Congress under the Noise Control Act of 1972, has developed a 
recently published criteria and levels on environmental noise (BS). 
Thia atudy by the EPA included a, evaluation of the various noiae 
expo•ure de•criptors currently in u•e and •ubaequently the •election 
of an equivalent sound level, Leq• and a weighted equivalent 
sound level, Ldn• as the moat appropriate measures of environmental 
noise exposure for interference and annoyance for indoor and outdoor 
activitiea. The basic • ingle-event noise level in the•e •••urea 
i• al•o the A-weighted aound level. The de• criptor• Leq and Ldn 
are, in fact, long-term average value• of the A-weighte~ •ound 
level, calculated on an energy baai• • 
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In this case, the formulation becomes 

Ldn • 10 log 
15 
24 

where Ld • L for the daytime (0700 - 2200) eq 

L • L for the nighttime (2200 - 0700) n eq 

Here, a 10-dB nighttime weighting is used on the nighttime equivalent 
sound level. Note tha~ in this formulation, the single-event 
measure does not appear directly but is included in the energy
summed values of Leq· 

The relationships between the single-event noise measures (PNL, 
EPNL, dBA) vary with aircraft type, type of operation, and with the 
measurement distance from the aircraft. As a consequence, the 
correlations among the noise exposure descriptors will vary with the 
specific airport situations. Approximate correlations can, however, 
be established assuming average mixes of aircraft types and operations 
schedules. Following such a procedure for a range of airport 
situations has led to the approximate equivalences shown in 
Table B-2. 

4. Noise Exposure Calculations 

The basic noise data obtained experimentally~for each aircraft 
operation of interest is presented in terms of noise . level as a 
function of distance from the aircraft. For most Air Force aircraft, 
these data are available from the Aerospace Medical Research 
Laboratory, Wright-Patterson Air Force Base. Using this basic 
information, together wi~h the operational information obtained 
during the AICU7. Phase II program, both the single-event noise 
measures and t-tfe overall noise exposure descriptors can be evaluated, 
for a given set of conditions, at any point or site of interest. 
Under the AICUZ Phase Ill program, a series of contours are 
developed, each delineating zones or areas around the airport which 
are above or below prescribed values of the noise exposure 
descriptor. The methodology for the development of these contours 
is straightforward but lengthy in cases in which there ar.e several 
types of aircraft and a variety of flight paths and patterns to 
consider. 
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TABLE 8-2. APPROXIMATE EQUIVALENCE OF NOISE EXPOSURE DESCRIPTOR~ 

NEF (dB) 

30 

40 

Lein (dB) 

65 

75 

CNR (dB) 

100 

115 

'!'ABLE B-3. EXPECTED RESPONSE OF RESIDENTIAL COMMUNITIES 
TO NOISE EXPOSURE FORECAST ZONES 

Noise Exposure Forecast (dB) 

Less than 30 

30 to 40 

Over 40 

Zone 

A 

B 

C 
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Description of Expected Response 

Some noise complaints are pos~ible, 
and noise may interfere with 
some activities. 

Individual reaction may include 
vigorous, repeated complaints, 
and concerted group action is 
also a possibility, Construction 
of homes, schools, churches, etc., 
should not be undertaken without 
a complete analysis of the situa
tion. 

Serious noise problems are likely. 
No activity, nor building con
struction of any sort, should be 
carried on without a complete 
analysis of the situation. 



As indicated in the AICUZ Information Bulletins, the noise 
exposure levels developed in this manner combined with the 
Accident Potential Zone mappings are used to guide land use planning 
and zoning, and to assess the environmental impact of proposed 
changes in the airport activities. 

The depiction of noise exposure in this manner has its 
limitations, however, since many variable factors are inherent in the 
prediction of the basic single-event noise measure itself, and in 
the assumptions of flight profiles and meteorological conditions. 
On the basis of the assumption normally utilized in such forecast 
descriptors, noise expo. re values are generally considered to have 
a variability of as much as± 5 dB. 

5, The Interpretation and Use of Noise Exposure Data 

Empirical relationships have been developed between various 
levels of noise exposure and expected levels of co11111unity response. 
These relationships have been evolved from an accumulation of case 
histories involving aircraft noise complaints near civil and military 
airports and from psychoacoustic studies. The relationships derived 
for the NEF methodology are shown in Table 8-3. 

In addition to the assessment of community response in terms of 
noise exposure levels, guides for evaluating the probable impact of 
aircraft operations for various cate~ories of land use have been 
concurrently developed for the CNR(~) and NEF(BS) methodologies. 
These developments have been based upon the noise complaint case 
histories, together with informatlon on speech interference criteria, 
subjective teats on noise acceptability, and on noise insulation 
provided by typical building construction methods. These guides 
have been expanded under the AICUZ program to include a wide category 
of land uses and to include compatibility requirements consistent 
with the accident potential zones developed under AICUZ. A complete 
listing of these AICUZ Land Use Compatibility Guidelines is given 
in Appendix C. 

The land use categories ~ncompaaa a rather wide range of human 
activities having varying sensitivities to noise intru• ions. Hence, 
the interpretations should be taken as guides, not as absolute 
criteria applicable to all activities or sites falling into a 
given claasifi.cation. In application to a specific site, some 
adjustments in boundaries or interpretations may be desirable. 
Typical influences to consider include: 
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• Previous community experience and previous complaint 
history in the immediate neighborhood. 

• Influence of the existing noise environment due to 
industrial or surface transportation noise sources. 
For example, the introduction of aircraft noise in a 
rural area where existing background noise levels are 
very low would produce a much more apparent change in 
noise environment, and likely more pronounced reaction 
from residents, than would aircraft noise introduced 
in a dense urban area long exposed to traffic noise. 

• Time period of land use activities. The basic NEF or 
CNR values consider both daytime and nighttime operations, 
with a heavy weighting factor applied for nighttime 
operation. Such considerations are particularly 
appropriate for residential land planning but may lead 
to overestimation of NEF noise exposurL values for 
activities which are confineJ to daytime hours only, 
such as schools. 

The noise compatibility interpretation boundaries are based upon 
the type of building construction which would normally be used 
where aircraft noise is of concern. Thus, the land use compatibility 
ratings for schools assume building construction involving single 
glazing in classrooms. Special noise abatement considerations, 
incorporating double glazing or elimination of windows entirely, 
for example, have not been considered. Obviously, for many buildings, 
added noise insulation can be provided during construction. 
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APPENDIX C 

AICUZ LAND USE COMPATIBILITY GUIDELINES 

COMPATIBLE USE DISTRICTS 

-1-2 3 4 5 6 7 8 9 10 11 12 13 
SI.UCM Ldn APZ APZ APZ APz Ldn Ldn APZ APZ APZ APZ Ldn Ldn 
CODE LAND USE CATEGORY 85 1 I I 80-85 75-80 II II 11 11 70-75 65-70 

Ldn Ldn Ldn Ldn Ldn Ldn Ldn Ldn 
80-85 75-80 70-75 65-70 80-85 75-80 70-75 65-70 

REST IJ l':NTlAI. 

llx Sin~ll· Family N N N N N N N N N 301,2 251,2 302 252 

I Ix T""u F.imi I y N N N N N N N N N N N 302 252 

lh: ~ulti-fJmily dwelling N N N N N N N N N N N 30
2 

252 

J 2 Gn.>ttn quarter!! N N N N N N N N N ' N N 102 252 

13 Hl·s i,ll-ntiai hotels N N N N N N N N I'\ N N 302 252 

14 M.:i hi I liomc, s parks or N N N N N N N N N N N 302 252 

courts 
)52 302 n2 IS Tr;in ~ i c nt luJ.:lng- N N N N N N N N N N 

l,L'l c, I s , mot.,ls 
302 252 

19 Othe r residential N N N N N N N N N N N 

) WllS'fk J Al./~!ANUFACTURl NG
3 

21 Fuud arul kindrl'd produ c t N N N N N v• y5 y4 y5 ,, y v' y 
22 1', ·H 11 ,. ~•ll l pruJuc t N N N N N y4 y5 N N N N y6 y 
2J Appan, 1 N N4 N5 N6 N v• y5 N4 N5 N6 N y6 y 

y4 y5 y6 24 l.11mlocr & 1,1111>J products N "4 Y5 y6 y 
v4 y5 Y4 Y5 ,, y ,, y 

2S Furniture 6, fixtures N Y4 Y5 y6 y Y4 Y5 y6 y y 
26 ra pe r & al lied rroduct • N Y4 Y5 y6 y y4 y5 

Y4 Y5 y6 y y6 y 
27 '.rintbi;, publishing N y 3Yc. y YJ 

y4 y5 y y y Y3 v' y 
28 Chl·m 1cals & allil'd N yl,4 y ,- yl,6 y y4 y5 y3,4 y3,5 v'•6 y y6 y 

proJm: ts 
y4 y5 y6 29 r,-~ r oh- um refininA :ind N N N N N N N N N y 

related indudtrics 
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