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FOREWORD

By Staff
Transportation Research
Board

This report includes the results of research camried out under NCHRP Project 25-10,
Estimating the Indirect Effects of Propesed Transportation Projects. The report conains
guidance and a framework for practitioners in defining “indirect effects” of proposed trans-
portation projects, identifying tools for estimating these effects, and analyzing these effects.
The report should be of interest to state departments of transportation. metropolitan plan-
ning organizations, transit agencies, and other transportation project sponsors. It should
also provide a valuable resource for transportation planners and engineers, environmental

practitioners, and others responsible for project development and environmental impact
analysis.

Transportation projects have both direct and indirect %ffccm on the environments in
which they are located. Federal environmental policy, as embodied in the National Envi-
ronmental Protection Act (NEPA) requires the assessment and disclosure of reasonably
foreseeable effects of transportation projects as part of the environmental impact assess-
ment process. As a resull, procedures have been established 1o identify and estimate many
of the direct effects of projects. However, the indirect effects are both harder to identify and
more difficult to assess. These indirect effects have impacts on social and econormic condi-
tions, natural resources, cultural/historical resources, accessibility, as well as many other
conditions. States and other transportation project sponsors have expressed a need for guid-
ance in identifying and estimating the indirect effects of proposed projects. This informa-
tion is needed so that projects can be designed to reduce their adverse impacts, as well as
to maintain project development progress through the environmental impact assessment
and decisionmaking processes.

Louis Berger & Associates, Inc.. of East Orange, New Jersey provided the research
team for this project and prepared the final report. This report reflects information obtained
from a broad range of sources, including a survey of more than 350 federal and state trans-
portation and envire 1 agencies, acad institutions, and other organizations hav-
ing interest and expertise in transportation project planning and development. From this
dara collection, the authors have provided a thorough sypthesis of agency regulation, case
law, published literature, envire | impact content, and practitioner experi-
ence and perspective leading 1o 2 typology of “indirect effects.” The report also includes a
framework for identifying and analyzing indirect effects of proposed transportation projects
in order to provide planners and practitioners the ability to integrate indirect effects assess-
ment into ongoing evaluation processes. Finally, the authors have identified appropriate
tools and techniques for discerning which of the indirect effects of a proposed wansporta-
tion project warrant detailed analysis and for carrying out those analyses.

ARO00030050



CONTENTS

16

57

60

165

17
103
12
112
112
112
113
07

SUMMARY
CHAPTER 1 Introduction and Research Appruach
Prablem, §
Objectives and Scope, 6
Approach, 6
CHAPTER 2 Findings
Agency Regulations and Other D 10
Case Law, 16
Published Literawure, 22
EIS Content Analysts , 38

Imerviews on Practice, 50

CHAPTER3 Interpretation, Appralsal, and Applications: Defining the Term
Indirect Effect

CHAPTER 4 Interpretation, Appraisal, and Applications: Framework and
Guidelines for Estimating Indirect Effects
Background, 60
Overview of Indirect Effects Assessment

Framework,

61

Framework Steps and Supporting Guidelines
and Methods, 62

Sample Application of the Framewark, 99
Case Study Application of ihe Framework, 100

of the Fr k. 100

CHAPTER S Conclusions and Suggested Research
Conclusions, 105
Suggested Research. 106

REFERENCES
GLOSSARY
APPENDIX A
APPENDIX B
APPENDIX C
APPENDIX D
APPENDIX E
APPENDIX ¥

Working Plan

Initial Survey Form and Results

RISs Reviewed and Review Checklist Form
Interview Survey Form and Interviewees
Case Studies

Bibliography

ARO00030051



#

AUTHOR ACKNOWLEDGMENTS

The research reported hersin was. performed  under
NCHRP Project 25-10 by Louis Berger & Associates, lac., the
contractor for this study. Nicholas J. Masucci, Group Vice Presi-
dent of Louis Berger & Asiociates; Inc., and Lawrence Pesesky,
Assistant Diesctor of Transportation Studies, were the co-
principal investigators.. The other authors' of this report. ail

ploy former employ of Louis Berger & Assuciates,
fnc., were Kevin Twine, Frances Hoffman, lames Foley,
Esq., Alice Cheng, James Parry, Donald Ehrenbeck, and David
Jadel fi i was ¢ by Daniel
MeGuire and Daniel Raine, and editing of the sgency report was
performed by Claire St. Louis,

GUIDANCE FOR ESTIMATING THE INDIRECT EFFECTS OF

SUMMARY

PROPOSED TRANSPORTATION PROJECTS

The reseatch: for this project was oriented toward solving the problem:of indirect
effects of proposed tr projects, Indirect effects are more diffj-
cult to identify and more difficult 1o assess than direct effects. More fundamenially, the
variety of circumstances under which indirect effects occur has led 1o various inter-
pretationis of the term. Accordingly, the objectives of this research were to develop
guidance for interpreting the term “indirect effect” and a problem-solving framework
that can be applied broadly to facilitate identification and analysis of indirect effects.

Thie reésearch tasks consisted of collecting and orgasiizing information. frofm various
perspectives on the definition, identification, and assessment of indirect effects on pro-
posed transportation projects. Perspectives gained from the following sources were
included:

« Trausportation and regulatory/resource agency environtmental policy implemenita-
tion regulations and other relevant documents;

» Relevant case law;

+ Relevant published literatare;

= Sample of transporiation project environmental impact statements (E[Ss); and

» Interviews with transportation and environmental regulatory/resource agency per-
sonnel involved i preparing EISs.

The key findings from each of these perspectives include the following;

Broad Findings

= Wide varistion of approaches in theory and practice;
= Primary factors
- Interagency cootdination,
~ Early coordination, and
~ Understanding of setting;
* Secondary factor
- Supporting analytical methods; snd
« Impact significance more important than whether it is direct or indireci.

ARO00030052
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Findings—Agency Documents

« Overall. relatively Tittle guidance on indirect effects;
+ FAA~—economic orientalion;

» BHWA-—systems origntation: and

= FTA-—planning orlemation.

Findings—Tase Law

« Emphasis on disciosure instead of results;

s Prevailing issue of effects from induced land-use development:

» Need to consider effects of project selling points {e.g., economic growihl;

» Reasonably foresceable = probable (includes uncertuinty);

» Important o consider relative strength of tocal land-use and zoning controls; and
« Federal agency not responsible for mitigating effects outside its area of control.

Eindings—Published Litersture

* Relatively sparse Lterawure on the topic;

+ Dichotomy--sysiems oriented versus reductionist;

« Wariety of techniques——quaniitative (o qualitative; and
= Abseace of before-and-after studies.

Findings—E(S Content

-

indirect economic and land-use effects pred

Economic development was 4 projectobjective of 40 percent of sumpled projects:
Indirect effects are receiving more attention in-EISs overtime;

Indirect effects are ofien controvarsial in ElSs

~ Degree of controversy atfects analysis—rmiore detatled,

~ Potential economic or land-use change was issue in all cases sampled.

- Growih stimulating versus growth serving, and

~ Disproportionate number of highway and port projects;

Indirect social gffects generally not analyzed; and

Analysis technigues suggesied in Yieralure generaily are not used.

@

u

#

Findings—Interviews (Prevalent Dpinions)

« Modeling iechniques are not always better than professional judgment
~ Dt intensive, assumption laden,
— Bome suspicion of manipulation, and
- Models ariented 10 urbamezed areas;
= Local perspeciive and field investigations ane needed
- However, local plans {end 10 overpredict growth, and

~ A measure.of local needs is required io.suppt traffic operatinnal nr safety
needs: and
= Widespread concern among state depariments of wansportation about:potential
litigation.
Findloge-—trudirect Effects

« Focus on the definition of the Council on Environmental Quality (CEQ) (othier def-
initions have not provided further clarification)

b

» There are three types of indirect effects
- Those from project encroachment onthe environment,
- Projegt-induced growth, and
- Effects related 1o project-induced growih;
« Mot essential to draw a precise distinetton between diteet and fndirest effects Tor
an EIS grother environmental studies {significance of the effedt sthe key),

The CEQ regulation for implementing ibe Nuational Environmental Policy Act
(NEPA)Y notes that indirect effectsare reagonably foresecable. Undersianding what is
ressonably foreseeabile is » key to understanding Indirect effects. By equating rea.
sonably foreseeable with probable, case Taw recognizes the uncertainty surrounding
indirect.effects, This uncertdinly ocours because indirecy eflects pccur In the fulure
and they involve 2 number-of dynamic varisbles that see difficull, and often impos-
sible, to predict. Indeed, the conceptual difference between an indireet and a diregt
effect is.that an-indirect effect involves uncertainty, whereas a direct. éffect s pre
dictable, The other type of effect, comulative ffect, is-also based on the roncept of
reasongble foreseeability and probability. The difference between indirectand cumu-
fative effects is that the former dre caused by the project: the Jader are caused by
incremental effects of the project plus any other past, present, or Tuture action regard-
leys of the source.

Analysis Framework

An snalysis framework for identification und assessment of indirecteffects of pro
prsed ransportation projects was systematically developed based on the findings and
15 documented in the report, The framework development consisted of applying key
research findings, Integrating with component steps of the transportation projectdevel-
opment process, and borrowing from genecalimpact assessment frameworks suggested
by the research.

The framework developed from the research consists of the following steps:

1. Tdemify the siudy area’s directons and goals {uansporiation sy well associal, eco-
nomic, cultural, and ecologic),

. Inventory the study area’s notable features (these are specitic indicators of the
goals in Step 1 and include elements of the biophysival and human enviromment
considered valuable, valnerable. or unigue).

3. ldentify impact-causing activities of the proposed action and allematives (both
aclivities required for implementing the project und those likely to be caused by
the project).

4. Tdentify indirect effects for analysis (by sxploring cause-effect relationships
beétwean project activities and goals or notable features and isolating 1ssues of
COnCen).

5. Analyze the idemtified indirect effects (with an appropriate forecasiing tool)

6. Ewaluate the analysis resulis {communicite the resulis and accompanying level
of uncertainty about the results to decision makers and the public: use the resulty
43 8 factor in project decision}.

7. Develop mitigation (if appropriste) based on resulis.

ik

Underlying the framework steps ds a continueus process of coordination with the
publie, Tocal agencies, and regulatory and resources sgencies (by a variety. of public
involvement techniquest
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Although it is possible that every transportation project has indirect effects, itis ned-
ther required nor practical 1o analyze all possible indirect effects. Polentially signifi-
cani indirect effeets (e, those of concern to the ansportation agency deciston maker,
regulatory and resotirce agencies, and the public) are those that should be Gonsidered
inan overall evaluation of a project's benetits and costs. These are theindirect effects
that require detailed analysis. Case law provides the following guidelines for discern-
ing which indirect effects merit analysis

= The degree of confidence that the effect 18 going 1o otour;
« The usgfulness of considering the efferts inthe BIS process; sod
* The need to have the information now instead of at:some futuce point after the indi-
teet effect unfolds when the progress-of the project would preempt any options for
mitigating it
The framework will not eliminate controversy over indirect effects of proposed
transportation projects. Rather, by discovering indirect effects earlier in the process of
trangportation project development than has-typically been the norm, Lransportation
agencies will have information that can be used as a factor in deciding whether to pro-
ceed with a project as proposed or to modify the proposed action so that the long-term
indirect juenoes are const with the long-tertm needs snd goals of the affected
area.
Thiz research for his study leads to suggested further research on this topic, includ-
ing the following:

» Case studits in which the framewdcrk developed from this study is applied inactual
project development situations;

« Synthesis of the results of recent empirical reséarch on transpoitation-land-iise
relationships; and

+ Before-and-after studies of transportation project settings to observe indirect
effects and compdre them with predicied effects;

CHAPTER 1

INTRODUCTION AND RESEARCH APPROACH

PROBLEM

From jts beginnings, the nation's transportation system
has provided a means 1o move goods ahd people and an
opportanity for economic development for those locales
tinked by major trnsportation facilitics, Overime, the wans-
portation system played.a large part in serving the needs of a
growing population and in transforming the nation’s econ-
omy and landscape.

Large portions of the Awmerican landscape and its
economy-~and, some would argue, its charac have

paiterns within a tomplex metropolitan region, an eéxien-
sive analysis of taasportation-land-use relationships con-
clydes that

Empmca\ cvndencc on theland uge zmpac:s of both highways
and transit indi hat g on i de noj
have a const or predictebile impact on land use, The evi
dence clearly shows that land use change does not necessar-
ily follow trunsponiatibn investments, even when the dollar
valug of these Investments istarge. (/)

undergone dramatic changes in the post-World War H zra.
Transportation wehpology and  system  improvemends
undoubtedly contributed to these thanges at hath maero and
wiicro levels. However, 30'0s sometimes difficult o ascribe
many 6f the distinci changes as effects of transportation sys-
tem tmprovements, To illustrate, some hdve traced the labor
dispute that resulted in the 1994 Major League Baseball
sirike back to the decisions of the owners of the Brooklys
Dodgers and the New York Giants to buek radition and
move their franchises 10 the West Coast without the consent
af other gwners: This was ostengibly done 1o make more
money in an area that was expedencing rapid popuiation
growth: This move was made possible, in part, by the advent
af rranscontinental flight and construction of facilives capa-
ble of handling jetliners. Who would have guessed in 1957
that the airport Tmpro made 10 a0 cave jetlin:

Transportation projects have direct and Indirect effecis on
the: environments in which they are Ipcated. The National
Envirgrimenial Policy Act (INEPA) and its imiplementing reg-
ulations mandate the agsessment and disclosure of réason-
ably ble effects of wanspontation projects. However,
the indirect effects are more difficult (o identify and o assess,
Theseindi effects include, butave not limited 10, changés
in social and economic conditions, natural resouirces, culiural
or historic resourges. sccessibility, induced traffic, noise fev-
els, and gir quality.

Hindsight revealy the cumulative conseyuences of post-
World War {1 transportation and land-use policies and
soonomic growth in the United Siates. Massive long-term
funding for high inning in the 19505 created lower
priced travel. Thls effect combmsd with rising incomes led
o house}\clds buymg more cars and changing driving habits,

ers would create a chain of events that would result in a long-
term effect in the forti of a baseball sirike—-not 1o menifon
the effecron the spomed fans of Brooklyn?

This-chain of svents encapsulates much of the dilemma
that many D ton and envin 1 agencics face in
estimating the potential indiredt effects of proposed trans-
portation projects. The planning of many tratsportation
projects is Joaded with a degree of uncertainty about poten-
Gial indivect sffects, which have been characierized a8 not
readily apparent and which are temportally or spatially
removed from direct project effects:. Another common con-
founding factor is estimating the degree o which other vari-
ables contribute 1o the indirect effecid (in other words, the
extent 1o which. the transporiation improvement is responsi-
ble for the effecis).

With respect to the fiinction of transportation systems

n “introducing™ growth orinfl ing land-development

M d theic P n the work-
foree, cmldren grow. up: and | d to drive, b holds
splil, and households moved from central areas 10 suburbs
and from rural areas and small towns to large cities, Al the
same time, busingsses moved from small towns to large
cities, split their operations beétweén central cities and sub-
urbs, and moved factories 1o the trban fringe. Land-use
policy contributed to the patiem of more and larger trips'by
sepregating origing and destinations and by Hmiting densi-
ties. These changes in location and travel behavior created
the problems. of congestion and sprawl that plague many
areas today. Technical improvements (e.g., intelligent wans-
poriation systems} and policy changes {e.g., congestion price
ing} are being proposed ia resp £ thess probl

Tt iy against this backdrop that state departments of trans-
portation and other agencies have expressed the peed for
guidance i defining indirect effects of propused transportas
tian projects; in developing techniques o fdentify, under-
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stand, describe, and estimate these effects; and in formulat-
ing procedures to fagilitale the enalysis of indirect effecis.

OBJECTIVES AND SCOPE

The ohjective of this research was to develop an analysis
framework. guidelines, and supporting methods to identify,
understand, describe, and evaluate indirect effects of téans-
portation projects. The work plan developed 16 accomplish
this objective is prosented in Appendix A,

To sufamarize. the scope of the work plin consisted of the
following tasks:

1. Establish g working definition of indirect effects based
on the NEPA tegulations, the literature, and contacts
with agencics involved in transportation planning and
develop and inenviro 1 monitering dnd reg-
ulation. A eritival element was determining the spatial
and temporal bounds of a reasonably forsseeable
future,

Catalog adverse, boneficial, and noninfl ing indi-

rect effects associated with different types of trans-

portation projects. The indirect effects were catego-
rized to reflect the differences in stule between

Systemalide transportation plans and specific projects.

Identify and describe the causal relationships among

projects, indirect effects; and the conditions under

which they are likaly to poeur. Inthis effory, the proce-
dures and technigues that have been applied to estimate
indirect effects were caialogued.

. Ewaluate the procedures and techaiques for estimating
the indirect effects identified in Task 2. Docuinent the
sources of data, the analysis twohniques or methods
used, and the applicability of the methods, Critique the
fezhniques and procedures based on practicalily, relia-
bility, cost, and acceptabifity. Congeptualize other tools
1o help the analysis process and describe these in suffi-
cient detail to permit their developmend in Task Bor
later research.

« Propose a preliminary framework for systematic analy-
sis of indirect effecis of wransportation projects. The
framework incorporated processes (guidance) for
esiablishing the spatial and (emporal fimits of project
impacts and for sepacating project-induced effects from
those that would ha ed withput the projest. The
framework refiected the roles of different agencies in
analysis and mitigation of indirect effects, Develap
checklists, low charts, or dther toglsto facilitae appli-
cation of the framework.

3. Prepare g deaft interim report describing the following:

{ay The established working definilion for indirect
effests;

{by The proposed framework, supporiing ration-
ale, and sssociated chegklists, flow charts, of
other dids;

I

e

Fal

) The techniques and procedures for estimating
intirect ¢ffects 10 be used withinihe framework,

(dy The recommendations for tools that need 1o be
obiained or developed to support the analysis
process (., loolbox)

(¢) The types of case studies that would be used 1o
deinonstrate the applicability of the process; and

(fy  The plans forpackaging the framewark and asso-
ciated methodologies into a setof guitdelines.

The interim report indicatss the following areds in which
the analysis of indirect £ffects is not possible without further
research:

&, Prepare a revised version of the interim report reffect-
ing the comments of the panst for an extended revisw
of the proposed analysis framework, The contraglor

will teview thie o and recy d'ch (]
the analysis framewdrk and supporting methodologies.
7. Finalize ihe fr oand tated procedures and

P
technigues as spproved in Task 6. Compile draft guide-
lines docomenting the various indirect effects, indicat
ing when they should be estimated, and describing the
technigues that can be used to estimate them. Develop
taols dnd aids approved by the project panel and pack-
age the guidelines into s document that will facilitate
their use.

8. Demonstrate the applicability: of the analysis frame-
work by undertsking case studies that represent various
types of trapsportation improvements and environmen-
14l situations {(e.g., urban, suburban. pnd rural areas),
Estimate indirect effects with guidelinies developad in
Task 7 by applying them to actual projects aporoved by
the project panel. Modify 1he draft guidélines based on
the tesults of this effori and project panel review,

9. Prepare a final report documenting the entire research
effort,

APPROACH

Data to provide the information necessary to accomplish
the objectives of the study were oblained from five sources.
Each category provides a-perspective toward developing &
definition of the term indirect effect and toward developing
an analyticsl framework for assessing indirect sffects of pro-
posed transportation projects. Genevally, examination of
each data source focused on how indirect effects are defined,
identified, and agsessed, both procedurally and technically,
The first three sovrces provided & context from which 16 eval-
uate gurrent practice. Agency regulations and dther péntinent
documents pertaining 1o the assessmentof indirect effecis in
NEPA dg:umcnts were reviewnd. Chse law of federal courts
was reviewed 1 determine how they are analyzing the way
inc!n::ct effects are being addressed: in NEPA. dociments.
Published I on of indi efficls was

examined. A large sample of EISs werd also investigated,
focusing on how indirect effects were examingd in the docu-
ments and (he project séttings. Finally, interviews with rep-

Case Law

The intent of the case law analysis was 1o deferinine what

h ives from ag: invalved in preparation and
review of NEPA documents for transportation projects were
conducted to discuss agency practices and perspectives with
regard 1o conducting or reviewing EIS analyses of indi
effects both of the EISy investigated in the content analysis
of this study and in general.

Crata collection for this study was preceded by a mail sur-
vey that was distributed to 359 offices of federal and state
transpbrtation and environmeéntal agencies and acadernic
inistitutions and envi forg ions known to have
an intersst o wansportation project planning. The primary
objectives of the survey were to determine who bad an inler-
estin being interviewed for the study, to obtain references to
appropriate EI8s for the siedy, and 1o obtain other source
miglerial relevant 1o agency procedures and techuiques for
assessing the indirect effects of proposed wransportation proj-
sots. Information obtained from this survey was used in the
various study investigations. The survey form and résuliz are
in Appendix B,

Agency Regulations

The. purpose of this review was to compare and contras
various sgencies” deflnitions of the term indirect effects and
their approaches w assessment of indirect effects. Agency.
progedures and techniques for defiiing,. identifying, and
assessing indirect effects were obtained from agency regula-
tiois published in the Code of Federal Regulations and from
ptherdocuments, Chiel among the regulations examined was
the CEQ regulation implementing NEPA. This regulation
defines the term indirect effect and sets forth the procedures
for preparing NEPA documents. The CEQ definition of indi-
rect effect was used-as the basis for comparison of other def-
initions and related terms. Among the other regulations
examingd, because of the broad effect of éach on-tratisporta-
tion project planning, were the U.S. Environmental Protee-
oo Agency’s (EPA) Clean Water Act Section 404(b)(1)
guidelines for disposal of dredged or Bl materialin waters of
the United States, the EPA Clean Alr Act section 176(c)
transp jon conformity regulation, and the UL Depart-
ment of Transportation (DOT) statewide and metropolitan
planning regulations.

The other agency doe d include agency
handbooks, technical manuals, policy and position papers,
and other nonregulatory reference material on defining and
assessing indirect effects. These other documents were
obiained from agencies of the DOT and other federalagen-
cles that review transportation projects either by legal author-
ity {e.g., carrying out tesponsibilities designated by law)or
A cooperating agencies 1o DOT agenties in preparation of
trarisportation project ElSs,

law’ procedures o standards federal courts have
established for agencies o Follow Tor drafling decuments
wequited by HEPA related vo indirect offects of federal proj-
ects: Law review articles, foderal digests, and reporicrs were
searched manuslly o identify relevant cases. Cases were
theén shepirdized both 10 ensure their cument viability and 1o
digeover addisidnal, morg Fedent cases that cite them as
précedents.

The ceses considered focused on feviews of eavironmen-
tal assessments (EAs) of BISs, Toa much lesséroxient, ancil-
lary indirect impact issues concertiing Section 4(f) of the
Teansportation Act of 1966 were considered. Tangential ele-
ments of environmental compliance encompass & spectrum
iou broad for inclusion.

The case law review was sufficiently comprehensive and
illustrative to provide substantive guidance sbout wvizble
réporting of secondary effects under NEPA. It incorporated
the treatment of indirsct ffects from a wide varicty of fed-
eral projects, However, it was nol intended (0 be'an exhais-
tive treetise of taw review article incorporating the case law
of vinually every jursdiction.

Published Literature

A feview of 1he literature was conducted for definitions of
indirect effects and for methods of approaching, identifying,
and estiiating indirect effects from & primacily académic
perspective. In addition 10 the Hierature on indireet effects,
matesials produced by the Land Use Center of the Urban
Institute on assessing impacis of land development werg slso
examined, because induced land development is often an
effect of transporiation projecs. Technigues used to locate
documenits included both manual and on-line searches.
Twenty-two pertinent articles published between 1971 and
1993 were focated and reviewed and are referenced in this
repornt,

ElS Cantent

The content feview focused.on ElSs, because they typi-
cally include muore thorough environmental analyses than
vateporical exclusions and EAs, Therefore, as a-group, they
are more wseful to a detailed evaluation of indirect effects.

NEPA ElSsare also easier to identify and obtain than cat-
egorical exclusions or BAs. In the Federdl Register. the
notices of availability of all NEPA ElSswe regulary lsted
by the EPA along with brief descriptions of the prajects and
their major fssues. The Pederal Register was reviewed for
the period 198% through early March 1994, and 2 list of all
yansporiation-related ElSs was compiled. A total of 303
projects were identified. From these EISs, alist of candidate
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projects was derivied. Projects were chosed primarily from
states where interviews woild be conducted, based .on
response to the abovié-déscribed survey, to ensure that ade-
guate. background informaiion could be obtained. Any pro.
ject whaose Federal Register BIS description included refer-
ence 1o indirect effects was included, Projects were chosento
vepresent the principal categories of transportation facilities
{highways. bridges. transit, airports, railvoads, and pors).
Several projects suggested by survey respondents were
inciuded.

The final listineludéd 90 firojects for whith gt leastd draft
EIS (DEIS) was prepared, Supplemental DEISs (SDEISs)
and final EISs (FEISs) witre also prepared forf certain projects
and were incloded in the content analysis. The final list of
projects roviewed during the EIS content analysis i3 pre-
sented in Appendix C,

In the categories of projects studied, there was overlap
among trangportation facility 1ypes, with some projects
ineluding two or mote {e.g., an airport and a highway). Of the
90 projects; 70 nvolved highways, 44 of which included a1
least some segivients of rew highways and 34 of which
included segments of improvements 1o existing highways.
Sixteen projects consisted entirely of new highways, and 26
projects consisted entirely of highway improvements.
Bridges were included in 23 projects. The content analysis
aiso included 1) mass transit projects, 1 intercity passenger
rail project, 13 airport projects, and 4 port projects. A more
complete summary. of the project and reviewed EISs is pre-
sented in Appendix C.

A comprehonsive checklist was developed 1o inventory
the information contained in the EIS documents reviewed.
One checklist was Alled out for each of the 80 projects, com-
bining, where appropriate, all the EI5 documents prepared
for that project. The checklist was reviewed and refined sev-
eral times before it was put into ity final form. A copy of the
checklist is also inciuded in Appendix C:

Thie checklist included 11 major of information
dealing with project description, project sewting, and types of
direct and indirect effects, Inforsiativn sought was récorded
in both qualitative (descriptive) and quantitative (suitable for
statistical analysis) forms. Sections | through 5of the check-
Yied included 21 questions relating o project type, descrip-
tion, setting, need, controversy, and permitting. Sections 6
and 7 were tables designed to elivi defailed information
about each indirect effect of the project, including the type of
effect, its degroe of conlroversy and significance, when'in the
project life it was expected (o occuy; ity distarice from the
projeci, and the methodology used for analysis. Section 8
included 42 questions about the geographic and environ-
mental settings of the indirecteffects, Sections 9 and 10 were
qualitative descriptions of each indirect effect, slong witha
chainof cansality.as presesited in the EIS, Finally, Section 11
was a summary of the direct effects of the project.

Before stasting the BIS confent review, it was necessary 10
develop environmental categories so that revi would

fuve s logical context within which to work: Six transporta-
ticn EIS documents i the Louis Berger & Associates, Inc.
(Herger) library were selected and their environmental
effects ypologes were listed and compared. Based on this
comparison amd onthe experience of the project team, the list
of environmental categories (1.2, disciplines or environment
types). was developed,

Six Berger professiondls from various cnvironmental dis-
ciplines reviewsd the EISs, To ensure consistency-and quat-
ity of reviews, detailed instructions were attached 10 the
checklists

The EISs were obtained on loan from the transporiation
iibrary at Northwestern University in Evansion, Hlinois
Bach completed checklist was reviewed individually by 2
senior member of the project team to ensure compieteness
and consistency. Quulity assurance records were maintained

The quantitative parts of the EIS checklisi were tabulated
ang anulyzed. statisiically. The purpose of the. statistical
analysis was twofold: {irst, to describe the database, in.terms
of the types of projects and EISs and the types of impacts
identified; second, to identify any linkages among variables
that might explain the assessment of indirect effecis or the
level of detail used.-in the analytical methodologies. Vari-
ables were set up to reflect information about project type,
iz, seting, permitting, and indirect effect type.

Mean values were calculated for most of the variables to
describe the database. Statistical tests consisied of correla-
tion maricesto identify possible linkages; correlation coefs
ficients in the cases of numeric or ordinal data; x? tests for
nominal and ordinal data; and, where appropriate, other non-
parametric tests. The statistical significance level was set at
0.05{i.e., 1o be considered significant, the refationship had o
have & probability of eceurring randomly In 5 percent or
fewer cases). In many instances, if the type of data permit
ted, more than one statistical test was used (e.g.. a correlation
coefficient and a x* test). In these céses, it was possible o
distinguish weak and strong relationships between variables,
with weak refationships passing one est and strong relation-
ships passing both tests.

Interviews

Irterviews were conductsd with representatives of trans-
portation and other ag and-with etivir | organi-
zations associaied with transportation project planning and
enviroimental ceview. The-objectives of the interviews were
to obtain first-land information about ¢ument prictices
reflecied in the sample of EISs reviewed'in this repottund to
solicit ofinions of those involved in the transportation proj-
ect development process on definitions of effécts used in
practice, onanalytical methods, and on the p by which
projects were developed, Those interviewed also were asked
about mitigation practices and policies and were reg dto
identify gederal issues relatiog to indirect affect identifica
tion and analysis that needed résolution.

Respondenis 1o the pr ty described survey who indi-
caled a willingness to participate further were contacted:
These who wished to extend their involvement in the study
were sent 4 list of issues for discussion {Appendiz I¥) and
were interviewed in person or by telephotie. To provide a bal-
anced sample and a broad picture. of indirect effects assess-
ment practice, others beyond those survey respondents were

9

Engineers {ACOE) were interviewed. Officisls st the
national offices of the FAA and the FTA and one regional
FTAoffice were interviewed. Representatives from an envi-
ronmental law arganization and two representatives from
academic institutions. were also included in the sample: n
addition, certain consultants responsible for devefoping
some. of the EISs i the sample were asked abiout methods

contacted 1o be interviewed. Geographic rep
agency affiliation, and bureaucratic level of responsibility
(state, regional, or federal) were the primary criteria used in
constructing this p of the sample. The duration of an
interview typically ranged from 1 103 hi. Telephone inter-
views were generally sharter than those conducted in person,
Fifty-seven interviews were conducted by three Berger
professi 251 ini person and the ining & by teléphone
{Appendix D). The on-site interviews were almost invari-
ably attended by two or more agency staff, Highway-related
agencies were the most frequently interviewed; representa-
tiveg of 15 state depariments of ionand 10 oflfices
of the FHWA were interviewed. The category of agencies
withi primary responsibility for environmental and natural
respurces matiers involved 14 interviews; of which 3 were
wilh state natural resource agencies, 3. were with EPA
offices, and 6 were with U:S. Fisk and Wildlife Service
{USFWS) offices. Six offices of the U.S. Army Corps of

and pi Raw gualitative data from inigrviews were
reviewed and combined to generale a national overview
enriched with specific anecdotal examples,

Synthesis

The findings were synth d into an.interpretation of the
term indirect effect and an assessment framework for identi-
fying and analyzing indirect effects of proposed transporta-
tion projects. The assessrment framework was developed pri-
marily with an eye loward functionality (i.., an ability to be
integrated with existing processes) and a goal of facilitating
identification of indirect ¢ffects. Equally important, the
framework was develdped with a goal of giving transporta-
tion and other agenties tools for discerning which of the
identified indirect effects of a proposed transportation project
warrant detailed analysis.
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CHAPTER 2
FINDINGS

AGENCY REGULATIONS AND OTHER
DOCUMENTS

Befinftion of indirect Effects and Oiher Terms

The federal statute most el tothe ofindi.
recy effects is the NEPA of 1970, as amended. Although
NEFPA does not specificaily refer 1o indirect effects, it con-
tins two sections related 1o indivect effects as 2 concem for
federal projects. First, in Section 101(b), NEPA makes it the
responsibility of the federal govemment to

assuse for all Americans sufe, hcahh!‘u! productive, and aes-

ity and culturaity ph atiainthe
widest rangs of beneficial uses of the envamnmmt without
dagradanon rigk to health or safcty orother undcsuab e and

which ", . . is the Impacton the environment which results
from the incremental impact of the action when added o
vther past, present, and reasonsbly foreseeable future
actions. ... "

The CEQ noted. that the werminology of 40 CFR 1508.1
should be uniform throughout the federal government. Uni-
formity is reflected in the NEPA-umplementing régalauons
of the varipus federal agencies, Including those agencies of
the DOT (... Uniied States Coast Guard, FAA, FHWA,
Federal Railroad Administration, FTA, St Lawrence Sea-
way Development Corporation, and Maritime, Administra:
tion). Far examgple, the FHWA and the FTA reference the
CEQ regulation for definiti 1 their NEPA-impl i1
regilation—23 CFR 771, “Environmenial Tmpact dind
Related Procedures.” On the other hand, 2 review of agency

Jand} p 3% His-
torig, cu]mra\ and nalumi aspems of our natienal heri-
fage .. . . [2042 USC 4331 Sectlon HOI{BY

Ly addition, it states that

the Pederal Governmentshull include in every recormmenda-
tion or report on proposals for Jegisiation and other major
Federal aettong s:gmﬁcam!y affectmg the quamy of 1}'«:
human envi by the resp
official on the mvtw\amema! imipact of the prop:med setion
and] any adverse environmental effects which cannot be
avoited should the proposal be implemented. (2; 42 USC
4332 Bection 1021¢}]

The micaning of these sections Wwas clarified when the CEQ
issued 13 NEPA regulation in 1978 a8 part of § s m;ss:on 1o
provide assistance 10 federal ag an
NEPA, In the teriminology section of the regulasmn, the CEQ
provides definitions of effects. Specifically, effecs are
definéd as having two components: direet sad indirect. Direct
effects ™. . . are caused by the action and oocur af the same
timie and place,” and indirsct effects ¥, . | are caused by the
action and are later in time or farther removed in distance, but
are still reasonably foresecable™ (3, 40 CFR 1508.8). The
CEQ regulation adds thal indirect effects *. . . may. inciud

fo  Randb

T sks, policy papers, position papers, ‘and
othier documents that do-not have the force of regulation
reveals a variety of terminology.

Many of the agencies under the direction of the DOT have
established their own guidelines for impl ion of CEQ
regulations. The DOT defines the term %(:tmdaty effects as
“those effects which can foresegably occor due tw the pro-
posed action,” such as activities that “induce new facilities
and activities™ (¥; 1510.1C, p. 232}. The DOT refers dircctiy
to the CTEQ guidelines for the definition of indirect effects but
refers 1o them 4s “secondary or other foreseeable effects.”

For example the FA A issued 2 document on the economic
effects of dirports that attempted to adapt the CEQ definitions
o agency-specific activities (4). Tt first states that indirest
impacts differ from direct impacts in'that they are related 1o
the action yet originate off site. This use is inconsistent with
the CEQ terminology tn that indirect impactsare . farther
removed-tn distance.” Tt-then introduces the term induced
imp which is d 4.5 the ul effect of disectand
indirect impacts, This use appears to be inconsistentwith the
CEQ ierminology, which includes *. . . growthsinducing
effiects and other effects refated to induced changes in the
paitern of land use, population density or growth rare™ within

growth-inducing effects and other effects related w induced
changes in the patem: of tand wse, population density or
growth mate, and related effects on air and water and other
natural § s, including ec - CEQ differentiate

direct and indirect effects from the term cumulative impact,

the 4 jon of ind effects. Further, the téim ullimate
effect usied by the FAA (and not by the CEQ) implies
.. dater i ime or farther removied in distande,”” an aspect
of the CEQ definition of indirect effects, not divect effects.
In it environmental policy statement, the FHWA uses
indirec effects as an.overarching term, covering both sec-

oniary and cumulative effecis. This docoament uses the term
secondury effedis 48 “sovial, cvonomic, and envitonmental
impacts which can appear in the future”™ {5). Another FHWA
paper also uses the term secondary effects, The paper clics
FHWA Technical Advisory 6640.8A on the types of sec-
pndary effects that should be discussed in the preparation of
documents. “These dréas penerally imvobve resturces that
exhibit induded changes from: project activities . . . things
tike the social and economic structare of & community, Bood-
plains. and areawide water quality™ {60 p. 2

In a-project-planning document. the FTA differentiates
indirect and direet effects bot does not acwally define either
of them. They are ciled simply as 1wo different aspects of
several categories ol effects, inclading economic, social, and
environmental (7). A second source from the FTA uses the
e secondary development, which i1 states ™, can be
thought of as changes in land use that could be fostered indi
rectly by the implementation of 4 mass transpertation project
on properties adjdcent i or near it” ().

A sampling of various otherdoduments from federal agen-
cies also reveals a variety of terminology. The focus berg is
on definitions used by several agencies with whom DOT
agencies ofien coordinate on NEPA document preparation or
in satisfying other requirements. In its handbodk on NEPA,
the USFWS defines the term secondary effects as those that
are beyond the immediate effect on-the environmenit of a
project or those that copsist of the vltimate changes in the
environment (93, The USFWS definition of the term sec-
ondary effects appears 1o be consistent with the CEQ defini-
tan of ndirect effects inthat both encompass the concept of
“removed Ty time and distance” The Advisory Council on
Historic Preservation usés the térm indirget impact but
defines itonly by differentiating it From direct impacts with-
out specificity (10 Appendix).

In ds “Guidelines for Specification of Disposal Sites for
Dredged or Fill Material,” the EPA uses the term secondary
effectsas ™. ., effecis on st aguatic scosysient thal me asso-
ctated with a discharge of dredged or All material, butdo ot
result from the actual ptacemem of the dwﬁged or-fill mate-
rial." It should be noted that these guideli H Sec-
tion 404(b)(1) of the Clean Water Act. not NEPA Inother
words, their terminology is not required to be consistent with
the CEQ terminelogy. Although both CEQ s indirect effects
and EPA Section 404(b)i1) guidelines secondary effects are
caused by the action and are removed from the direct effect,
the laner term does not include the concept ol reasonably
foreseeable. Further, as discussed below, 8 Section 404(b3 1)
permit is commuonly required before transportation projest
implementation, and it would be expected that similar analy-
ses are typicully used for the NEPA document and the Sec-
tion 404{b¥(1} perrmir application.

This summary of definitions of indirect effects and other
terms indicates that a variety of teyms are in use by federal
agencies—in particular, indirect, induced, and secondary—
despite a uniform regulatory definition, In some cases, these

1§}

terms are used 1o convey the same or similar micaning. In
other cases, the terms are used to convey differentmeanings,
The term indirect effert has been vsed in & way that varies
from the CEQ definition,

idéntification of indiract Effects.

Although definitions of indirect effects vary widely among
agencies in. do other than regulations, there (s some
y i the ples given to suppor! these defini-
tions. Por example, the FAA, e FHWA, and the FTA all
have used socioeconomic changes to illustrate indirect
wifects. A typical case comes from the FTA, which discusses
indirect impacts on housing demand, which can lead to
higher rents, thus driving ot poorer tenants and changing
business patterns. Other examples, including increased pres-
surg-gn pablic services and population patterns, are lsted in
Tabe 1.
EPA Section 404(b) 1) guidelines add that activities o be
conducied on fast land created in waters of the United Swtes
may have- secondary impacts within these waters, which

hauld be idered when ing the impact of crosting
those fast lamds. Such fast lands could include roadway
embankment or-other aspects of ransportation projects crex
ated on 611 in waters of the United States, and such acrivities
could include roadway pollutant runoff

Planning Procedures
NEPA-Implementing Regulation

The vwo Key emphases of the portions of the CEQ regula-
tions pertaining to project planning procedures are s inte-
grated approach and early invalvement. Integration of com-
phance procedures is targeted so reduce delay in profect
development and review that is likely to otcor when, for
example, the NEPA procedures and anal anex leted
before spplication for an ACOE 404{b¥ 1) permit. Tbe goal
is 1o have all permits, analyses, and procedures operating
concurfently 13,40 CFR 1500.2).

Another aspect of this integrated-approsch is inval
of all appropriate “Federal, state, and local agencies,” (nibes,
ard “other interested persons” (3; 40 CFR 15017), The rep-
alations-clarify that the likely cooperating agencissto be
included are thase with “jurisdiction by Jaw or special exper-
tise” (3; 40 CFR 1501.6). In addition; the concept of lnclu-
ston i exiended by the suggestion that this includes “those
who might notbe in decord with the action (praject) on envi-
ronmental grounds™ (3; 40 CFRIS0L.7), Public dnvolvement
is to be “encourdge(d) and facilitate(d)” (3, 40CPR 1500,2),

Thie time of place in the planning process at which inte-
gration. should take place is stated as “the earliest possible
time” (3, 40 CFR 1501.2; 40 CFR 1201.3) or “the carliest
time possible™ {3, 40 CFR 1501.6), Other statements, such as

ARO00030057



12

TABLEI E fes of fndirect or secondary effects by various agencics

Agepcy Somrce Document Example
Fadena! Highway Position Papet: Secondary ared Comdative tmpocr | Changes in fand wse, witel' quality, eoobaimic viuaiiny and populaiion densiy;
i in sl Highway Projece Developmens mspuvc impacts on mdugcred Spesiear c«m oy the whility of wiistng
{FHWA) Frovess, FAWA. Apnl 1990 o absord an i Woad {e.g,. watsr
mammpmmmhmtwofmnwmmmmm prajeatl,
seconddry ond iduced
Guidance for FPreparing ond Pmcemng Any tand ute activities that a0 be i T ing socizl
Envirosmental and Section 4} jo apd el Fecondary .
6640.8A, 1987,
Pederal Transit Mathods for Tronsis | basteised congestion romlting from development; smpact on purking &nd
Adminisrstion Pra,secr .thting September 1966, nighway maffic: inereassd demand for housing near s rail sigtiog could have the
{FTA: affert of raising eooes wnd driving our poorer tenms; avaitatility ot comenercial
spack condd be affected by changes s residence panterns;: impaired azcess 10
buildings, parks, teensit delays, s, 3l Que o construction. secondary
developient
5. Deparomerz of Transporation (118, DO, | Impacis of % + gz shanges
Urban Masy Tesnsh Adestiststion Circular, | svlond infy Hinsiges i -local soti secondary
UMTA € 5610.1, Guideliner for Prepaving |+ development
Environmental Assessments, Uctobes 16,4979,
Federal Avistion Orier SO50.44 Alpirt Environsumm! Handbook, | Shifts in patters of populntion movement zul groseh, pub&}: sevvics demands,
Admisistration 115, DOT, FAA; Ooober . 1881 and changes. in Dusiness ‘and coonomic activity due W wirport devilopment;
{FAAY regional growth and developmen, spinoff jobs, inilcsd tmpacts ‘on mural
envisorment. indirect
Fips for Airpore Spoasors and Fheir O pablic service demands {fire and police), aad changes in
Fha, Scubweon Reglos, 197, mmmm wetivity dug to operation of sirpos. ndirect
it thie Regional Off-site exononle sctivings suritutable 1w the sirport, such’as travel agency
Alrgorts, ULE. DOT, FAA, pp. $196, Swnher services, hotels, reswmunants. remil enablishments, didirect
1992,
Uis Fishand USFWS, NEPA Hondbook, Releese 304, | Vegewon Insnagemens cxiging & change in pum species which cag result ins
Wildlife Service September (983, change in grazing panerns und aimal :-changes th native fish stnck
LUSFWE] Mmmﬁnﬁﬁ&smvmchmmshwmmibypmdm}hm<
sivean, final ahinate thange
.5, Envirorimeiisl | UUS, EPA Dredge or PR ations, 4040p}(1} | Foram ing water evels I an impoundrient and downstream
Pramesion Agenpy Guidetines, Seotion 30210} wssnciated with is: operation.of s dam, sepsic. ik {eaking and surface Fanaff
{U.5. EPA) from an 6, and teachas aod runoff
'“ m:mmhmﬁnmwdmmer&cﬂmsummm
integrating NEPA into the “early planning process” (3, 40 i0 participaie in (he plininiag process, or agencies

CFR 1500.5), preparing the enviconmental impact assess-
ment “early” (3; 40 CFR 1501.1), identifying issues at dn
“garly stage™ (3. 40 CFR 1501.1} having an “early and open
process for scoping,™ and the possibility of holding an “early
seoping mesting”™ (3,40 CFR 1501.7), reinforce the intent.

Interagency cooperation in identifying impacts of concern
before the EIS is prepared, ducing or even before format
seoping, is considercd desirable, This was infended, in part,
16 avoid the “'sibmission 'of adversary comments (by coop
erating sgencies and interested parties) o the completed
{EI8) document™ (3, 40 CFR 15011}

Thie order of pertinent events identified in the CEQ regu-
Jation begins with prescoping, followed by s notice of intent
1o prepare-an BIS published in the Federal Register. Lead
apencies would then request (3,40 CFR 1501.5) cooperating

c{mld “request the: Tead ageney to designate™ (3 40 CFR
¥501.6) it as & cooperating agency fot involvement i scap-
ing sessions.

Intermodal Surface Transporation Efficiency Act
(ISTEA ) Planning Regulation

Another regulation implemented in recent years can affect
transportation project planning with respect o considération
of envire ! effects, includi indirect. effects. The
Statewide’ Flanning/Metropolitan P regulation was
isgued by the FHWA and the FTA o0 October 28, 1993, 10
implemenit sections of ISTEA and conresponding sections of
Title 23 United Statés Code and thé Federal Transii Act.

‘Thése statuics réguire & contingi comprefignsive; and
process in politan
areas and stalcs. As noted inthe planning repulation’s pre-

amble:

oorili d i ation p

The planaing process provides a H for finking the
existing humrm natural and bu:h craranmens with fuiure
deved i g the'd s of the curemt

and fur.urc syswm users, the pmcc« fnast addressaot taly
the resulis'of she management systemy but the ather {aciors
specified by 1he ISTEA,

These other factors include the overall social, gconormic,
encrgy, and environmental effects of wansportation decs
stons; the effects of transportation policy decisions on fand
use and land. develoy and the v of trans-
portation. plans. and programs with the provisions of all
applicable shori- and long-term land-use and development
plans. Transportation planning is also o provide for the
involverient of local, state, and federal environmental,
Tesolrce, and perinit ag to thie extéal appropriate.

A Key transporiation plansing process required for urbas
arfeas: is the major siewtpolifan ransportation inv
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requires coordination with envirorimental, résource, and per-
nitting agenicies when transporiation plans and projrams ace
developed:

EPA Tronsportarion-Conformity Regulation .

The EPA issued transportation conformity regulations-on
November 24, 1993, 1o irnplement Scetion 176(e)(4) of the
Cléan Air Act gs amended. The transportation confarmity
regulations apply 1o actions by the FHWA and the FTA,
Actions of other federal agenties, ncluding other ang-
portation agencies, are covered by the peneral conformity
regulations issued by the EPA on November 30, 1993

The transportation conformity regulation establishes crite-
ria and procedures for determining that transportation plans,
programs, and projects conform with state or Tederal au-
guality implemenla{i{m plans. The implementation plans
are’the plans for attaining snd maingaiaing hiealth-baged 4ir-
quahiy stanidarids. The regulatmns appiy o transpertation

in all and argas for
(rans;mnatmn-rclatcd eriteria pollutants for which theared is
or has'a mai plan (may

stidy, & major metropolitan investinent means a high type of
highway or transit improvement of substantial cost that is
expected to have s significant effect oncapacity raffic flow,
tevel of sefvice, or mode share at the tanspontation corridor
or subarpa-scale. Such studies are intended 1o substantially
improve the linkage between the tansporiation planning
process and the environmental review process, thereby
reducing redundant anslyses and providing for varly consid-
eration of environmental effects.

Such studies are ta becarded out at the corridor or subarea
scale. Neither scale has a predefined size butrefers 1o 4 geo-
graphic focus that may be dictated by existing or proposed

mclude voianlc orpanic compounds, nitrogen oxides centain
particulates, and carbon monoxide),

The imphcation of the fransportation conformity repula-
tion. for indirect effects is primarily through the
iransporiation—land-use linkage. The conformity determina-
tion must be based on the latest planning assumptions, which
include currest and future population and employment. For-
ther, ozone and carbon monoxide nonatiainment areas desig-
nated serious-or higher procedures for determiining regional
trangportation-related emissionsy are to include & netwerk-
based transpoiiation demand medel of models relating tavel

syserns or trandpontation demand,

Provision ¢ made in the regulation Tor a Sooperative
process to deferming the scope of sucha swidy. This process
1% toinclude the stale) metropolitan planning organization;
iransit operator, affecied local officiats, cavitonmental and
resource agencies, FHWA, FTA, and operatdrs of other
mgjor modes of transportation as appropriaie. To initlate the
caoperative process, the affected parties will meet o define
ihe condiict of the study, including the respective roles of the
participating dgencies and determination of the lead agercy.
The participaling agenciss are 1o consider an initial, sketch-
fevel analysis of potential altérnatives:. . In other words, the
process will help énsure that a particular alternative does not
become locked in befare ihe eavironmental and other effects
huve been considered.

In sum, the ISTEA planning regulation fecognizés the
linkage between transpociation and land use and bétween
transportation and an area’s development. It considers these
linkages and other social, sconomic, energy, and environ-
mental effects of transporiation decisions to be' ! parts
of the transportation planning process. The regulation also

it d and poftalion sysiei performiancs 1o tarid-use
patteris, population deinograghics, employtient, transporta-
tion infrastructure, and transportation policies: Among the
atribuied of stch d-model dre the following:

> The model{s) must atilize and document a logical cor-
respondence between the assumed scenario of fand
development and use and the future transporiation sys-
e for which emissions are being estimated. Reliance
on a formal land-use model is not specitically requived
but is encouraged,

« A dép of trip g ion.on the accessibility of

destinations via the o fom system s strongly

encouraged betnot specifically requieed.

A dependence of regional economic and populstion

growih on the accessibility of destinations via the lrans-

poriation system i strongly encouraged but not specifi-

calby required.

*

In suim, the 'Iranspmanon confomuly regulation intends
ihat iy determnd i #5 of the

e

play wranspartation decisions dnd land use and
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tand develop and pop and employment growth,
which are all variables wi the CEQ definition oF hndirect
effects.

Technigues

NEPA-fmplementing Regul

The CEQ regulation emphagizes & "systemanic, interdisal-
plinary approach” (3;40 CER 1501.1) inidentifying and ana-
Tyzing impacts of proposed projects. The discussion suggests
that with identification of environmeantal effects in the sarly
stages of planning, “significant issues deserving study” can
be differentiated from those that do nol nocessitate detailed
anglysis. This serves fv “natrow the scope™ (3 40 CFR
1501.1) of invesngation, making (he process more efficient
and credible.

Cautionary passages alert lead agencies to “ensure the
integrated use of natural and social sciences” as well as.the
“epvirnrimerital design ans™ in praject planning and analysis
{340 CFR 15072). Tt js stated that “the identification of efivi-
yonmental effects and valies” shiould be analyzed “ip ade-
quate detail” aad circulated al the same time as econamic and
technical analyses fo. give more balanced considedition of
potential project efferts. 1t is glso stated thay “environmental
analyses and proposals of copperating agencies™ be used “ta
the- friaxitem extent possible” while maintaining consis-
wengy with the lead agoacy resporsibilings (3 40 CFR
1501.8). Funding for this work s expected to conte first from
the cooperating ageucies. with secondary support from the
lead agencies fos “majoractivities and anatyses™ (3; 40 CFR
1501.8).

tndirect effects are referred 4o specifically forinchusion in
the envit tal s ton of the EIR docy-
ments (3; 40 CFR 1502, 6) Both shon- and long-ierm envi-
rowmiemal effects of laad use dnd 4 discussion of means 10
mitigate the pegative effects must be addressed.

Transporiation Agency Documents

The FaA guidelines o the e effects of airports
1 p. 19Y delineate specific Steps (0 deterifting the indirect
aspects of these coonomic effects: The guidelingd suggesnt
concentrating on the econgomic activities that wotld a0t bave
wecurved inthe absence of the sbrport. One way 1 achieve
thisis to.distinguish between persons who would not have
travelad to thie region if there wete no airport and those who
would have come to-the ared anyway by some other moans.
The former should be used w determing indirect effects.
After the number of visitors who come 1o the airport 4s esti
mated, the guldclined desivibe how 3t is pogdible wuse 5
table of valve-2dded expenditinss per visitor 1 aniive st an
approximation of the indirect economic impacts ‘o the
region. The guidelines caution that the distinction Between
those who come To the region simply because of the dirport
and those who would come o the region anyway by other
mieans is blurry. Thiscan resull in an exaggeration of indirect
economic effects eredited 1o the girport,

The FTA also provides a step-by-step approach for assess
ing indirect offects; although it is much more gencral than
that of the FAA(8). The FTA prescribes the following sieps:

1. Work with lécal planning boards, which may have a
more accuiale view of types of potential indirect effects
than an-culside observer (i.¢.,a federal agency);

2, Conduct & survey of polealially affected areas;

3. Compilaa st of potentrally affecied developiment prop
aets;

4. Compare. the probable course of development tolocal
zoning restrictions; and

5. Compile a listof probable indirect impacts, imcluding
the extent of thess inipacts in relation 1o the charactes-
isfics compiled in earlier steps.

A-gutde 1o the significance of potential inditect impucts is
then provided with several examples. Partof this table is pre«
senied as Table 2,

TABLE 2 Guide to significance of potential indired! impucty

Geperally Nat Siguificant Possibly Significant Generally Significant
&  Proposed project oy generste | ¥ Secohdury development wioeld | 8 Proposed projest woldd induce
a demasd for wesondary require 3 change i zoning that seclindary development that is
development, but eveluation by @ suppormed by locsl phaming inconsisten wity the
Ical planning:  sgeocies agencies. comprehensive  plan and
indicates  that, sk surroundisg development,
development oceurs, it will be
degivable and i conformance
with sdopted public land use # Peblic infrastructire i oot
pless, sdeguate w0 support antinipated
secondary development.
Source: UMTA C 5620.1, Tahle R, 1979,

One noteworthy aspect of Table 2 is thatthe significance
of impacts i fiositively, correlaied with ihie degree to which
an impact iy viewed as negdtive. In other words, the figre
negative the effect, the more significant it is deemed fo be,
According to this logic, even an indirect impact that affected
a huge-area would not be called sigrificant if. it were deered
acceptable by the local community. Obviously, if any of the
secondary development had a polential cffect on sensitive
resources {e.5. wetlands or critical endangered ypecies habi-
tat), the indirect effuet could be considered significant
cegardless of size Purthermore, the CEQ reguldtion ricles
that imipidcts may be both beieficial and ddverse (Factor 1 in
Table 3).

The FEIWA. position paper on secondary inipact dssess:
ment {6 takes a more philosophical approach 1o indirect
impack The paper highlights several ways of
approaching indirect effects:

I Consider indivect impdcts as early inthe EIS processas
possible:

2. Think abowt resources as part of an integrated systém,
$o that & change o dny one part affects all others:

3

L

. Cooperate with Jocal planning boards ‘and building
inspection. agencies whe may have a more accurate
sense of the potential indirect effects than & federal
agency;

4. Establish parameters for both the ares affecied and the
time for ‘which indirect impacts can be acceplably
traced back w the original projoct {withowt these pa-
rarnelers, 4n accurate accounting ol indirect effecty is
difficolt to achieve)

3. Assess the potential indirect impacts. paying particular
atention 1o the public servive and natural resoured
base; and

6. Consider mitigation measures, although mitigation of

indirect effects istrying because of the cost and the difs

ficulty in planning for uncertain events.

A second FHWA document refers 1o assessment of indi-
regt impatis i the context of direct impacts, but it does not
disciiss techniques specific to either (7). How-
ever, the dovamerit is noteworthy because of the way indirect
effects are organized: Although most of the guidelines
reviewed here conlain separate sections on indirect effects,

TABLE3 Factorsto der in gyl impuct § iy according to
CEQ regolation
1 Tropacts mdy be both bensliclal and sdverse. A significant effedt tay exist ever if the

Federal agency believes Gt the ¢ffect @ill be benefictal.
2. The degres @ which the progosed séilon affents public hesldvor safery.

3 Urnique charscteristios of the geographic srea, such a8 proximity to historic or culnivsl

prime
eritivsl aneus.

be highly contcoversial.

of involve uninde or waknown risks.

4, The degree:is which the effects of the quality of the himan environment are likely to

5. Thie degres 1o which the possihle sffects an the hivtin covironmient are highty ureensin

wild and scenic rivers, of ecologicslly

6 The degres 1o which the scton may ssiablish & prccadent foy furre zasons with
significant effects or & decision in principle shout s finure

2. Whether the sclion is related 1o other actions with Individualty insignificant but
curmiaively significant tmpaois. Sigiificance canno! be svolded by terming an action
“nporary” or breaking it dows inte small component pats.

& The digree o which e sction may advécely affen dismity, siiss, Bighways,
siructutes, or Otijects fisted on'the Mationa]l Register of Historic: Places, or mey cause
Toss or destruction of sigrdficans scientific, cultural, or historic respurces.

9. The degree 10 which the action may affect &
spocies o it habBar that has been destomined © be eritical uw«t‘m Endangered
Specizs Actof 1973,

Hy

wm;:: the action trestena o violation of Federal, state, or loal law or requiremints
P for the p ofthe eavi

Bouyge:. NEPA Regulations, 40 CFR 1508 27
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this document includes indirecy effecis under the headings of
sach of the traditional impact categories (e.z., social, envi-
ronmental, economic). This treatment of indirect effects
makes it clear that they are part of ail aspects of an EIS or an
EA, something that is not altogether clear in rouny docu-
ments: that classily indirect effects separately.

CEQ Ecosysiem Approach

General goals of ccosystem (biodiversity) management
have been developed and have become generally accepted in
recent years, In its report VIncorporuting Biodiversity Con-
siderations into Environmenial Tmpact Analysis Under the
National Environmental Policy Act” (12), CEQ suggests Ut
the following principles be considered by federal agencies
when assessing the effects (diceet, indirsct, cumulative) of
their actions:

.. Take a big picture or ecosysiem view;

Protect communities and ecosysiems;

Minimize fragmenitation. promate the natural pattern

and connectivity of habitat;

4, Promote native species. avoid introducing sonnative
speties;

- Protect rare and ecologicatly imporiant species;

: Profect unigue or sensitive environments;

. Maintain or mimic.natural ecosysiem provesses;

. Maintdin or wimic hatirally octuring structural
diversity;,
9. Protect genctic diversity,

0. Restore ecosystems, communities and species; and

11, Monitor for biodiversity tnpacts, acksowledge uncer-

1ainty, and be flexible,

N

fe IR B - AV

CEQ notes that

Ecosysiem inciud bath the cf and the
ips involved in

Imegrity, This approach uses a local m-rcglonal pcrspuuvc

ihat considers impacts at e appropriate scaie witkin ke can-

text.of the whole system,

Accordingly, the ecosystem approach can make indirect
effects of proposed. iransporation projects more peadily
apparent.

CASE LAW

Backyround on Case Lawend
Judiclal Standards of EIS Review

NEPA requires preparation of an BIS for alt major federal
actions “significarly affecting the quality of the human envi-
ronment” [2; 42 USC 4332, In fulfilling this mandate,
neither an BEA nor an EIS cans engage in the segmentation of

aproject’s effects. Segmentation is piccemeniing or dividing
an action inlo component parts, each involving action with
sngignificant envivonmental offécts, To avert fractionaliza-
von-into smailer, Jess significant actions (2 11734, 1142y,
it should be avoided.

‘Phis antisegmentation principle drives the indirecteffecis
cases. The counts have held that indirect elfcts ate important
epough o-trigger an BIS. Fur:hmm}m, i agency actions
have a fative or pistie efivi tal effect, the
E» gt st e considered in an BIS {43 at 1307,
Therefore, the agency must “take inta account both the fong-
and short«tenm consequences of the sction for socicly as 2
whole and for the local region, and consider the “inignsity’ or
“severity” of the impact™ (/4.a1829, §38). Note that ihe terms
indirect cifects, sccondary, effects, and induced growth, and
their variations, dre often used interchangeably in cage law
but with the meaning ascribed 1o indirset effects in the CEQ
regulation.

Courts that review the adequacy of either 40 BA or an EIS
dre charged with ensuring that the agency has teken a hard
fodk at the envig al e es of s action {15 at
350,410 go. 21 If they find that thc agency has failed to ke
the requisite hard look, the decisionmaker and the public will
not be informed of the consequences. The agency will be
held in violation of NEPA.

Some of the cases that discuss the appropriate analysis of
indireet effects in great detail are those in which an EA has
wrongly resulted n & finding of no significant impact
(FONSI). These evoneous agency findings spark fudicial
review: into whether the agency’s decision was “arbitrary.
capricious, an abuse of discretion, ér otherwise not in accor-
dance with law” (16, U5, 21 402, 414; 5.Ct, at'814, 822).
Urider this deferential standard of review. a count can disturb
an agency's decision only if it was not based on relevant
factors or i it was a clear emor of judgment. As the U8
Supreme Court has held, the decision is arbitrary and
capricious:

if the agency has relied on factors which Congress has not
interded {30 consider, entirely failed (o consider an Tmpor
famt nspect of the problem, offered an explanstion for its
decision that runs counier 1o the evidence hefore the agency,
or is 50 implausible that it could not be ascribed 103 differ-
eiiee in view or the productsl sgency experise {17 U5, m
29,43, 8.C1. at 2856, 1867)

Ieshould be noted that judicial rulings in one Federal Cir-
cuit Court of Appeals are not required to serve'as precedent
for other ciouits. Forexample, the Fifth and Bleventh Cire
cuits: follow: & dard of reasonableness when reviewing
agency decisions (18, 9). This standard is less deferential 1o
the agency than the arbitrary and capricious standard maore
comunonly spplied. Therefors, it is easier for 2 court fo over
turm-an sgency’s decision by this standard—it merely has to
determine that the agency was unreasonable and not that it
engaged in & clear ervor of judgment. Wilh either standard,

hewever; the court may nof substitute its judgment for that of
ihe agency. §i is limited 1o assuring that the agency consid-
ered the environmental consequences of its proposcd action
{IE AR, a1 476 S0 at 3238245,

NEPA works 2z procedural rather than subistantive ko, It
mwission is 10 provide Tor broad disseminafion of relevant
environgmental information instead of to compel an agercy
ino amy particular environmental action, As the US,
Supreme Courl has held,

Mlhwgh these provedyres arg lmost teptain 10.affect (he
agency's substantive decigion. it is waw well settled that
NEPA itself does not mandaiz pamcular resulis, but simply
o ihes the necegsary proc itted). I the
pdverse environmentsb effects of the propased aclion ag ade-
quately demified and evaluated, the sgeney Is nol €one
siruined by NEPA from deciding thar ather values dutweigh
the environmenal costs. . . . Other slatules may impose sub.
stamiive environmental obligations on. Federal ageacies, but
NEFA merety prohibits yninformed-—rather than unwise—
agency uction. (205 1.8, 4k 332, 351, 800 a1 R3S, 1846}

The question that then arises is hdw far the intengity or
severity of the impact must be considersd in he EAor EIS,
There are no bright-line niles w be followed. Therefore,
guidance must be taken from a wide range uf court decisions
onthe subject.

Case Law Interpretation of Foresseability of
Indirect Effects Versus Speculation

As stated ‘above. the CEQ regulation reguires considera-
tion of those effects that are rcasonab!y ron:seeablc CEQ's
“Forty Most Asked Questions” supplies some limits to this
regsonably amorphous regalation,

Y thereis o total uncenuingy. abevt the ideniity of fulurs
land owneis or the nature of future land uses; then of course,
the spency. is not required to engage in speculation or con-
templation abowt their futare plans, But, in (e ordinary
cowrse.af business. pwp & do wake judgments based upon
i by 5. JL will often be possible
w iderthe likely ‘ and the develnp trends
sy ihat siesa o similar srens b recent years; or the likelibood
thai she tand will beused for an energy project. shopping cen-
ter, subdivision, fmm or tamtmy The agency has the respens

sibility 1o makeani d judg! and Limate fulure
xmpac:<0|1xha! banis, 1ably if trends ar inable or
% have wmade th fvés known, The

gency canact ignore these upcertain, but probable, sffects
of s decisions, (27 81 1803

NEPA becomes operstive when agency actions signifi-
cantly affect the human condition. The CEQ regolation
defines. significantly -as 4n action that “reguires considera-
tiong of both contex: and intensivy™ (3 40 CPR 1508.27).
Context.and intensity are described as follows:

« Context means that the significance of an action must be
analyzed in several contexts, suchias society as a whole

17

{humun, national), the affected region, the affecred inter=
esis. and the locality. Significance varies withihe setling
of the proposed action. Forinstance, in the case ol a sile-
specific action; significance usually depemds oo the
effects in the locale instesd of in the world as « whele.
Both shoit- and long-tetm effects are relovant,

Intensity refers w the severity of the tmpact. Responst-
ble officials must bear in mind that more than one
agency may make deécisions aboul parlial aspedts of 2
major-action {3, 40.CFR 1508.27)

¥

Table 3 lists those faciors to be ronsidered for evalualing
iniensity.

Differentiating between effects that arc veasonably fore-
sezable and that constitute mere speculation igthe next obsta-
cle. Brogd requirsiments for reponing foreseeable environ
mental impacts are discussed in Sclentists’ Institute for
Public Information, inc. v. Atomic Energy Commission (22
a1 1079),

[Ome of the of aNERA 15 todndi b
sxienl: 1o which endronmental effects are essentially
sinknown. It must be remembered thet the basic thrust of an
agency’s responsibilities under NEPA s to predict the gnvi-
ronraertal effects of the proposed action before the action is
taken and those offects are Tully known, Reasonable fore-
gasting and speculation is thus lmplicit in NEPA, and we
st Tefect-any atempt by 10 shivk their

bifities under NEPA by tab any and all di ion ol
future snvironmentaleffects as “erystal ball inguiry” “The
atalute yust be constiied o the Bight of reason if i i3 noLte
demand what is, fairly speaking. ool g fully possible,”
But implicit in i role of reasonis the overdiding statutory
duty of compliance with impact stalement procedures nihe
“fullest exiont possible.™ (chations omiued) {22 a1 1092}

This case culls for speeulation ag well as for reasonable
forecasting: I further holds dhat the agency cannot sxmply
write off any at atsuch forecasting as1otally
A borna fide attempt must be- made to'identify, tothe fullest
extent pussible, futore effects arising from the project.

The igsue of speculation vérsus redsonable forecusting was
aarrowed considerably in Drow Uslimited v, Morton (13 a1
12763 In that ¢asé. environmental organizations and others
Brought suil w-eajoin fuither construgtion of the Teton dam
aiut reservoir. The plaimilfs anadked the BIS as ot being in
compliarice with NEPA because of its failure 1o discnss many

possible eavie 1 Fhe court held that
Many of these hi ihle are 1
An EIS need not discuss remmc nd h:ghly sp:culalwc con-
A o} 4 jon of the sig-
ificant aspcc:s of the probab i

is alt that is required By an EIS. {23 a1 1283}

Plaintiffs also alleged that the EIS shonld have included &
di ion of the envi | impacts of the development
of docks, second homes, and corresponding structures and
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facilities a& well as an analysiv of changes in land-use patterns
that could arise from the project. The court concurred that the
E18 could have been improved by a discussion of thede insues,
However, face-finding of the specific circumsiances - thergin
convineed the court that no siguificant change -could be
expected’in population o in land use, 1t also noted that

While agreeing thatunder a given factal siaton failure 1o

includera of secondiry 1mp nright Tender an
EIS funally dcfcc\;vc W CaNot S8y rhat # specific freaiment
af d @ sub of ‘the

Impac smemcm The central focus shou!d ned-be o & pri-
marylsecondary Impact analysis bui upon those impaets
{esther primary or gecondary). wiuch have a “wignificant
impact” upon the énvironment. {23 ar 1283, m0,9)

Gloucester Cownty: Concerned Citidens v Goldschmidi
saw a challenge 10 the proposed construction of & freeway.
Plaintffs sought an injunction against funding for plasning
and construction because of

2 vaalatwn of MEPA bascd apm the purponed abseooe of

of pacis” of the , . pm)ecl.

specifically: {1} how the mghway wotdd Bt into thc slate’s

cxisting highway network; (2 what effect it would have on

exiing and planaed mass wans lines; and (3) the impact
pond B and popuiation growth (3¢ ar [222)

They also complained that

although the FELS acknowledges that the hxghway wx!! gei aa
4 catalyst 1o devel inthe

g .on 1o siedy the secondary effects of (he foad such as
increased development, with ils concontant increase in pop-
ulatian sud dergnd forstate, oouniy, and ynuricipal services,
such as schools, police and fire proteciion and sewerage
facitities, (24 a1 1228}

“The eourt found that there was adequaie reference, accoms
panicd by scveral maps, of the relationstup betwesn the pro-
posed highway and its specific place within the staie”s high:
way network and that it would not detract from usage of
existing rayid transit lines. Further planning of rapid transit
Yines wag unbikely without the presence of the new facility,
Population figures.in the FEIS demonstrared that the area liad
grawn and would continue 1o grow with or withaut the pro-
posed project, bacause there were existing ropds that serviced
the afea. Therefore, plaintiffs failed (o demonsirate that the
seoondary impact was significant.

The court held that the failure to specilate on future
events, “which, based on the information available at the
tme.of the FEIE, appear improbable, dogs not articulate &
serious deficiency in the FEIS" (24 ot 1229 The court also
held that “a secondary impact must be significant 10 render
an EIS inadequate” (24.ar 1229).

Botht Trowt Unlimited and Gloucester Couwnry held that
reyiew of specific fact patterns would determing whether
impacts were (1) probable; and (2} significant, Defining what
constitutes probable s the next step.

Case Law interpretation of Helevant Terms and
Scope of Indl Eflacts A

The First Circuit Court of Appeals in Sierre Club v. Marsh
(25 at 568} reviewed womatier involving a proposal twibuild
% port and causewsy on-a rural island in Maine. The EA
resulted in a FONSL Using the CEQ regulation as a guide,
the court sel foith the following threc guestions 1o be asked
i determine whether & particulsr set of impacis i dofinite
encugh 1o take int account or too speculative to vwarrdan
consideration:

1. With what confidence can one say that the impacts are
itkely. o oconr?

Z. Canone describe them now with sufficient specificity
' make theie consideyation useful”

1f the decision maker doey net take them into gooount
agw, will the decision maker be able W take account of
them before the agency is so fiomly committed w-the
project that further environmental knowledge, 25 8
practical matier, will prove brelevant o the govern-
ment’s decision? (25 a1 878}

i

The court then reviewed the administrative record, which

tuded s teipal response plan, This plan goted that con
struction of the porLand industrial park would constitute 2
“two-part development package™ {25 a1 868).

The record alse ncluded an BA prepared by the Maine
Dep of Tra atjon, which projected further
industrial development after construction of the cargo. port.

P

f the cargo inal will. ., act asihe princi-
pal sumuius to further industrial developmcnl o the Islund
aself, Several forest product and food industries ere dlso
expecied w have facilides on the island, a wiell as supph'
ers of paper-making machinery snd

. Judusieial de ndirect imulated by con-
sh ing therag L willg increased revenues
[fir the wwn]. The evenwsl Bseal impact-on the town- will,
afcourse, depend upon1he degree and thning of sheexpecied
co-development of the island, (25 a1 868)

These-entries ino the records cleadly satisfied the confi-
dence question thal impagts were likely 1o oceur. The second
quesiion of the three-part tost was wheiher the impacts could
be described with sufficient specificity 10 make their congid-
eration useful.

The plans. for Further development included bwo docy:
ments inthe record-—the 35-page “Land Use Plan/Industrial
Warketing Study” prepared for the owner of the southem half
of the isiand, and the 1own's 50-page “Muinicipal Response
Plan for the Industrial Development of Sears $sland.” The
ducuments provided dotarled deseriptions of Tikely forther
development, analysiz of the physical charscteristics of the
tower half of the island, discussion of the feasibility of con-
strnction ol various sites on the ivlend, discussion of devel:
opment options, and discossion of the likely impact of indus

teial development on employment. housing, medical ser-
vices, municipal services, the environment, and so ferth. The
court gited the: CBQ regulation noted above and held that
“The agency 18 not requived to engage in speculation. .., But
it will often be possible 1o consider likely purchasers {of
land] and the development frends in thal area or similar areas
in recent years. . .. The agency cannot ignore 1hese unegr-
tain, but probable, effects of is decisions” (25, citing 208t
18026, 18031).

The court thed succinetly noled that the land-use and
response plans were detatled soough for an BIS 1 describe
the type of development Tikely to ocour, gven if it was point-
less w analyze precise dewails. This satisfied the specificity
question.

Third, coce the causeway and port were built, the préssure
to develop the rest of the island could prove. irresistible,
Therefore, putting off an EIS for-a later time would resultin
environmental knowledge that would-not offer.the decision
mmaker a meaningful choice about whether to proceed.

These three points—onfidence in induced growth,
enough specificity of the type of growth to be useful, and the
need 10 know these things hefore making an lmeversible
commitnent—ae a recwrring theme in case law. They
should he based on an jon-of the administrative
record and should involve reasongble forecasting based on
that record. Their considerdtion in ap EIS will support it
analysis of indiregi effects (o the point where it would not be
considered arbitrary and capricions. Any EIS that can meei
the test of being reasonable will be upheld by the courts.

In the course of subsequent litigation, Sterry Club v
Margh (26 at 763) (Sierra Club 1%}, the Sierra Club agam
sued after an FEIS was-prepared. The count discussed the
ferns likely, ble, and rea biy Tor ke and
found that, as in other Jega! contexts, the meaning was lim-
sed. rather than exbaustive.

[T seeens “Hikely™ and “foreseedble.” a3 applied to s lype
of environmenial impact, are properly interpreted a5 medn-
ing that the impadt is sufficient!y likely 1o oreuc thar  per-
son-of grdinary prodence would take it into account i moaks
ing o degision {citations amined). Thus, “duty" to discuss in
the BLS partivelar gney wmong slf the iypes of potential
imprcts Honot an “dbsolwe” or "stricy™ duty, but Sne mes-
sured by an obijecrive staidard, (2621 767)

Taking this ordinary. prud standard for the d
maker/ it then made asecond point, further limiting the incly-
ston of impacts.

JE]ven ag 1o those effecty sufficiently Bkely to oocur 1o merit
inclusion. the BIS ne:d only “fumnish such mformansn ag
appieats i be ungler the ¢l

for evaluation of the project.” {citations pmited 1426 at 767)

The EIS in thai matier resteioted its indivect impact analy-
sis.to four light-dey industries, Plamtiffs complained that the

i

indirect effects evaluation was inadeq b it did not
cvaluate heavy industries,

The administrative record revealed water and sewage
wrestient facilitics on the istand were inadequate to sustain
heavy indusiry, Furthermore, the costof upgrading the water
alone to sustain heavy indostry was prohibitive. Local offi
cials and prapery owners directerd ther marketing toward
light~dry and dol heawy industry. The court beld that

MEPA requires-as EIS to e\aaluam on y those secondary
ympacts st are h We conchide thal it
was permissible for the Agcncms notto anulyze uther water:
dependent industries, such a8 auwo processing. peircleum,
angd coment, because the Bkelibond of these Wndustries devel
aping on Sears. Island is.wo speculative 10 be reasonably
foresecable. {26'at 778}

The identification of the Tour argeted Hehtdry indusuies
reasonably idenlified the type of industry likely 1o develop.
The coury upheld the EIS as a seasoned decision based on the
agencies”evaluation.

In Thomas v. Perersan (27 at 7543, plainiffs brought an
action to enjoin construction of & Umber road in 2 madless
area in o former nationul forést, An BA prepared - for the
agincy resalted in a FONSL

In support of the FONSI, the forest service argued that
timber sales were too Gncertain and too fac in the futwee for
the envirenmental impact to be analyzed along with that of
the road. The court found that argumentiso strain eredibility:

This comes close tnsayingthatbuiliding the road now s jtself
irrational. We-decline to accept Ut conchusion. Bather, we
believe that il the sales are sufficiently.certain to justify con-
smzcuon of the raad, thay are sufficiently certain for their

1i to be analyzed atong with thase of the
mad. 27 at ?60}

in sum, uxing ordinary prudence 1o apply the three-step
west foundin Sierre Club v: Marsh will rosultimanexaming-
don of foresecsble conmsequences substantive enough 1o
iform all partics concerned of the project’ s ndivect effects.
The courts have found stch an inguity 1o be'reastmable and,
therefore, sustuinable.

Case Law on Growth-nduced indirect Effects

The guesuons of confidence in and specifichiy of types of
induced growth or secondary impacts as set forth'in Sfesra
Clebov, Marshoften can be condensed Into o single quéstion,
1 the benefits of induced growih sre selling points of the
project, an EA or EIS must considerthem,

InSlerva Club v, Marsh, the court found an induced devel~
opment themie running through the record. The swoqpart
development package cited, as well as references to devel-
opiment of the cargo terminal acting as the “priscipsl sfimu-
fus o further development on the island ftself” the generg-
tion of increased o and I co-development of
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the i8land, serveil as gelling potnts for the project that war-
rant consideration. Ignoring selling polais inan EA o EIS
can lead o segmentalion apd’ a judicial fidiig of inade-
Gquacy.

Other courts have embraced the selling point coteria.as

el dn Chelsea Neighborhinod Associations v. United States
Pasid Service (28 av378), the U.5. Postal Service soughi to
build s vehigle maintenance facility. Mew York City. planned
tobuild aparinent units on tip oF the facility. The posiat ser-
vice's BIS addredsed the virtdes of air-rights hausing snd
ignored ils disadvantages, The yesult wag segrieniation. The
courtheld that “using (e houslng oy a “selling péint’ with-
oul disclosing jts possible negdtive aspects is certainly not
the ‘gnvirosmental full disclosure” vequired by NEPA” (28
st J8B)

In Sierra Clubv. Sigler{29.a1 857), the ACOE issued per-
miits authorizing privaie construction. of a multipurpose,
deep-water port and erude ol distribution system in Galve-
ston, Texas. The platniiffs srgued, among other things, that
the project’s adverse effects should have been examinied as
secondary oy indircel effects:in the FEIS:

The court found that ihe FEIS tited many bencfits flow-
ing from the terminaly. However, it avoided an objective
cost=benefit analysis. Because the benefils were inctuded
in the FEIS as a selling point, there could be no'bard ook
at costs and bepelits untl the costs were. disclosed (29
at 979).

City of Daviy v, Coleman (30 at 661} involved & proposal
o build-3 highway inerchange (the Kidwellinterchange) 1o
stimulate and service future deveélopment in s rurdl area: Nei-
ther an BA nor ant EIS was prepared. A thige-page negative
declaralion of environmental impac was prepared nsiead.
This document was found to be completely inadequate, and
# precipitated discussion of the desirability of including sec-
ondary effects inan BIS.

The growth~anducxng effects of hie Kidwell interchange are
i1 Taison o e and wuh growth. wiil come growth's pmb'
feons: d traffic; i d pol-
lution, mcrcaxcd deman&s for seivicss such 4 uiilities, sdi-
cation, pofice and fre protectiun, and recreational facilites.
(30 a1 675)

Thecourt further held that not knowing the exaci typeof
development iz-not an excusefor failing to file an EA or EIS.
Current and comtemplated plans of privale parties and local
government outside the direct control of state and federal
government must be reviewsd. Based on that.review, rea-
sonable forecasting of the type of development wnst be
conducted.

It sy be concluded thet if the record reveals that the
agency mustered suppert for the project by means of mar
keting-indoced growth of other projeit-generated benefits o
g arga, then there is oo question’ that such effecis are.rea-
sonably foreseeable under NEPA and mustbe ingluded inthe
HEPA dotumignt.

Cage Law on Land-Use and Zoning Controls

Differént resiis have bien réached ontheabiiny of Tand:
use and zoning regulations o conro! indirect Tand-use
cifects. The three cases presented below offer examples of
these divergent holdings.

In Muilin v, Skinner (37 ar 904}, property owners brought
in dction challenging the proposed construction of a high:
rise bridpe to a roval islund, The BA resulted ina FONSL The
defesdanty defended the FONSI, claiming that significunt
changes in development patterns can be brought sbout only
with zoning changes and riot by constracticn 6l a high-rise
bridge.

Thecourt took strong exceplion o this argument;

Delendants’. . . piint is 56 uiterly devoid of commbn sense
and inconsistent with WEFA that i cannol be taken seriously.
Thiy court did not need pleinaff's expertsitg tefl'i that zon«
ing changes incvitably follow dévelopment pressures. To
telieve otherwise is o ignore reatity. More importantly,
defendants’ argiinent that i i vhese 2oning changes which
will pauze increased development, sod not the bridge, soms=
pletely ignores the regulatory definition of “indinect etfects”™
which they are required 1o abide by: Indirect effecis are those
“which are caused later in tme . [and] may include
growth-induging etfects oo .. Even tholgh zening changes
may be necessary to alter existing uses of Jand. if a major
Fedeval action makes it ikely thal such changes witl ocour,
the action will have an indirecteflect anthe envirdnmend (37
290}

It further noted that the EA contained predictions of
prowth, including enhanced economic and employiment
opportunities, increased tourism, greater use. of existing
recteational areas, and increased. propeity values and 1ax
base. “These predicions stmply cannol be squared with the
conclusion that land vse, development, and tralfic will not be
significantly altered by the new bridge”™ (37 at 921). (Note the
consistency with the selling points -argoment discussed
above.}

In contrast, Florida Wildlife Federation v. Goldschidt
{32 at 350y also saw expert estimony claiming that land-use
planning would nol be an effective way 1o conrol the type
and density of development becanse of its vulnerability o
political pressures. The plaintiffs claimed that the proposed
exension of 1-75 would induce massive residential, com:
mercial, and industrial development in the area, However,
the resulls were quite different.

A wimess for the defendants testified about the Broward
County land-use plan. This plan was developed over a Jvear
period afier 30 or more public hearings and extensive stud-
tes, and it bad the full force and affect of law throughout the
county. Tt consisted of 275 pages of text plus maps and
asmendments. Procedurss for adopueg swendments were
stringent-and requited 6 1o 9 hs to complete. The Tour
amendments adopred singe its inceptivn actually reduced the
number of residences allowed in the study area. Therefore,
the svidence pomnted strongly against induced development.

In short, plamiiffs” fedrs that 175 will indoce thase
sive, wotal development of ihe siudy eres have litle evi-
dentiary support. Though iy may be tue s a general rule
that wgcess o transponanon capses development, the
history of and projecied in pupulaton growth
for South Florids: demwnistraie thai gmw!h will ué-
cur hocast of mavkel demands even when fransparation
is Tacking, Thece is already some developtnent in tie study
ares, and dovel will i there a5 planned
and. allowed under Broward Coumy's Land Use Plan,
whethier of aot 175 i5. canstrieled, because il is the nexq
togical area for development. . ., Though plaintfls disirust
the political process, all the ovidence indicalés that the
Land Use Plan is; and wil] continue to be, enforced: (32w
3683691

Sumewherc in the middle of these ywo decisions is Enos v
Marsh (I3 at 13633, This case vonceried a groject designed
to privide a sécond deep-draft Karbor Tor commoreial and
industrial use on the island of Oahi Plaintify claimed that
the ACOE failed to disguss secondary impacts adequately in
the EIS. First, the court examined the discussion of sec
ondary elffects in the EIS,

The EI8  gpecifically wddiesses indusidal growth.
The Corps takes the pasition that growth and expansion of
existing indusiry &y expected in. the drea with or withoo!
the new harbar facility, but that indusirialization may
be.spurred as @ resul.of the project. The EIS siates thm
the selocation of existing intlusiries in the area §

bt that the development of new industries is not es-
pected borause Hawan's Basic industriey dve service-
arientéd, and those indusiries will grow commensurate with
the population. The EIS discusses the polential increase in
population, aek dging that the trbadization of lands
which are eurrently undeveloped orin agriculivral ese may
be: “far-teaching.” The EIS scknowledges' that hachor
developiment misy affect the tevel of traffic, nolse and air
pollution, as well as the demand for water. power, sewage
tregtment facilities sod voidway improvements (33 at
X3y

Thie: cour hield that

[TThe Corps vep diy alenied ~reakiers and the pub
He:t the potential secondary effects of the harbior project.
Discussion wag not extended; however, such comsegiences
are speculative. and depéndent upon local developmens and
zowing policies. (33 avi373)

By this lugic, conventional zoning policies will ade-
quately control indirect land-use effects, whichare merely
speculative.

Ttcan be concluded that a peneral rule (or | pition]
exists that equales new tapsportation sccess with secondary
development. However, this presumption can be rebutted
through a desmomstration of vishle and effective regional
land-use plans, which gensrate judicial confidence in their
stringent enforceme. Speculative indivect effects will not
be afforded much weight and; therefore, can be left w Tight-
weight controls.

2]

Case Law Responsibility for Nonfed
indirect Etects

Enas v, Marsh, supra {33 at 1363}, concerned-a project
designed to provide a sceond deep-dratt harbor for commer-
cial and industrial use on the island of Oahu. Plamtiifs
claimed & failure tnthe EIS 10 discuss adequaiely the envi-
ronmental effecis of state-planned shoreside facilitics.

The court ackpowledged NEPA's mandate in requiring an
EIS for major federal actidns significanily affeciing the quals
ity of the human environment. However, il recognized that
“Whether the shoreside [acilities planned by the state are fo
be intluded i the BIS turns on whether that aiction is "Fed-
eral.” This-determination requires ‘careful analysis. of all
facis and circumistances surrounding the relationghip®™* (3.3 a(
1371,

Plaintifls argued that the state's shoresige facilities dnd the
federal harbor project weré so fanctonally interdepéndent
that the projects vonstituted a single feéderal action. The courl
disagreed: It noted that the state and federsl projects serve
complementary but distinet functions. This matter was dis-
tinguished from instandes inwhich cortain sog of high-
way cansiruction projects were designaled as state and oth:
ers were designiated as federal in an atlempt to avoid ihe
reqirements of NEPA (37 13715

Twoadditional factors dissuaded the coust from including
the state’s activities within s federal NEPA action.

Fiiist, the shoreside faciliies are completely stute-funded. As
this court abserved in Suie of Aldskd ». Andras, 591 F.2d
53,54 LT Qe 1979y "fwihere Federal fmding is rovpres
sept. fwe hive] generally been unwilling \o imposé the
NEPA requirement” of fling an EIS, Sccond, the Feders!
Cavermment exercised no. coritrol over the planning and
development of these facilitiey. Raher, foval officials have
been the anly relevant decision-makers {oitations omitied),
Lacking both Federal Tunding and Federal supeivision aver
fhe development of the: facifities, theconstruction of the
shoreside facllities iy not “Federal” actios for purposes of
NEPA. {33 1370

In 4 footnote, the court added the following:

The EI8 did not have 1o e the shoreside facifities a3 pant
of the Pederal action. The envirormental effects of the stase
action were.not ignpred, for the siste project was wken Intg
account as orie'of the setondary effeitsof the Feileral action.
(32 at 1372, footnate 11}

Plaintiffs alvo strongly urged'that the vosts of the shoreside
facilities be included in.the apalysis of the EIS because the
ACOE included the economic benefits of a harbor wsth
shoreside facilities in operation in #is cost-beneft 1y
However, plaintiffs dxd not specily which costy should have
been included. The court presumed that they referred o those
canstruction cosis that would be bome by the state of Hawaii
and not by the federal government and theréfore did not neisd
0 be included in the EI§ (33 at 1372, foomote 11}
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The question of mitigation by local entities was sddrossed
By the 1.8, Supreme Courtin Robertsod ¥ Methow Valley
Citizens Council (20:U.5, 8 332 8.0 2t 1835). The forest
service issued -a special-use permit for development énd
gperation-of a ki resert on aational forest Tand. Plaintiffs
wanted the EIS 1w include s complete miligation plan o
address both the on-and off-site effects on air quality and the
mule deer hend, The court acknowledged that, although
NEPA and the CEQ regulation both require detailed analysis
of p-site and off-site mitigation measures, this went 100 far.

Thet s & 3 distinetion, h a
requirement that riligation be discussed in su?f cient deistl
fo ensice ihat ehvirohrmintal consequences have betn fairly
evaluyted, onthe one hand, and -substantive requirement
that 3 copyplete mitigation plan be aciually formulaed and
sdopied, onthe other, (20, US.al 3520 5.0 a0 1847)

In ather words, detailed mitigation plans would carry the
EI% beyond the requirement, but conceptual plans and méthe
ods for reducing or avoiding Impacts can be discussed
genetally,

This holding reinforced NEPA's requirement 1o advise
conrses of action rather then to reqguire them. The court slso
found that if NEPA were ¢ substantivily empawer local
eitities’ with the final word on the forest service sttion, if
would come 4 the expense of the dgency’s congressional
grant of broad authority. It therefore echogd the findings of
Enor v, Marsh, which distinpuished federal and siate juris-
diction in NEPA reporting.

1 thiscase, the off-site effects un air quality and on the mule
deer herd cannot be mitigated voless non-Federal Govern-
ment:sgencies take appropriate action, Since itis those state
andd focal gover bodies that have jurisds overthe
aréain which the sdverse effects noed be addressed and since
they ‘have: the-authority o mitigate them, it would be in-
eaugruous to.conclude that the Forest Service hasno pawor
té-act il the Yodsl agencies Havie réached's Rapl 1

on what lhey consider necessary. £20; ULE, w0 352, 5. Crm
18475

In wddition. the U.8. Supreme Court held that it would go
6o far il i reguired the apesicy W prepare 4 worst-case analy-
sis. Therefore, once the dpency has detailéd mitigation mea-
sures for nonfederal entities fo vonsider, it has done fis job
under NEPA and can proceed with the permitting process.
Thecourt concluded by expressly holding that "MNEPA does
notrequire-a fully developed plan detalling what steps will
be taken to mitigate adverse environmental impacis and does
noi require a "worst-case analysis' ™ (20; ULS. at 359, 8.Ci.al
18301

It.can be conclyded that NEPA remaing a procedural law
that requires federal agencies to inform the decision: maker

Conclusionof Case Law Review

Case law does pot establish any bright-Tine rules 10 be fol-
lowed for determining the uxient to which indirecs effects must
be-addressed in NEPA documents, However, it does supply
somie general procedures o be followed in drafiing them:

NEPA Is procedural, not substantive, It rcqu:m a federal
ageicy 1o take 4 hard lock atthe
of a proposed sighificant actionand to provide a fair evatuatmn
of same to the docision maker and other oncomed parties, It
shipuld pot-and capnbt—be strucuired (o require any specific
cotirse of action; Although mitigation measures should be dis-
cussed in'the course of creating a fair eviluation, 8 matigation
plan wotild carry the réport beyond s mandate 16 inform and
would be €xcessive under NEPA.

In examining the envirc I consequinices of the agency
action, speculation’is not ¥, Oty those jipacts thiag
ars reasorably Toresceable are subject (0 anilysis, Reasonably
foresceatile: imipacts are: those. that are (1) probable, and (2
significant.

Three jons guide in d probability. (1) With
what mnﬁdencc car one say that the impacts are likely 10
Secur? (23 Can one describe them now with sufficient speci-
ficity 16 make theie consideration useful? (3) 1f the decision
inaker doss not ke them dnto gecoun now, will the decision
riaker be able totakie account OF them before the agency makes
ar irreversible commitment to the projest?

Sighificance viries actording 1o contest and buensity, Sig-

impaéts can be benéficial or sdverse, A Tactual detes-
rination of the Inypiacts of €ach project jn it particolar yetting
i§ nedessary toidentify whether the invpacts will be sxgmﬁcam

Impacts that are not probable re not by for
and they are not reguired to be included in a NEPA document.,
Irnpacts that are not significant are likewise not 1o be included.

However, if induced growih or other impacts are used to
sharket the project, these impacts meet thetest of belog probe-
bleand significant, Thetefore, they are reasonably foreseeable
and should be included so the decision maker and gthers can
be advised of their impacts,

Lécal zoningand fand-use regulations cannot be relied upon
1o coptrol indirect impaets, They are subject to political press
sure and will nol be sustained unless they inspire judicial con-
fidenice in their integrity.

T sum, case faw does not define what must be done proac-
tively about indirect effects in NEFA documents. However, it
does identi fy cortaln steps that would be overrcaching the mis
ston of NEPA and, as such, helps the agency to eliminate some
wasteful and excessive efforts.

PUBLISHED LITERATURE

Definitions of indirect Effscts and Other Terms

and the public of the envir 1 consequences of its sig«
nificant actinns. Afternpls to federalize Indirect effects that
are completely. subject to focal funding and control will be
rejected,

I B hed Literature

The seminal piece on indiret effects of proposed highway
projects is'a 1976 snidy for the DOT conducted by Viachos,
who stated that

[Direct effects are those which result from aciual physi:
vat construction of the facility, and may be short- or lung-
tervin ducation, Indirect effects, 6n the other hand. dre those
swhich gre nolreadily upparent, but are generaicd by the con-
struction,; maintenanee or usg of the facilisy.

{Slecondary impacts of highway improvements can be
suen 88 cxpanﬁmg Tings pf chsm rs:acmm of “ripple effecty™

d o ever g bor less sovere oygles
of interrelated consequences. (34 p. 5—22}

He also wrote thar

{Slecdndary elfeats are seevag Jerivahee of pnmary bemg
cither induced by -or ing from primary.

impaicis are felated imore (0 primary impacts than to'the proj
ect itsell; they are in 2 sense indirect possible consequences
wriggered by the construction or sustaingd use of & highway
project but niot in themselves “necessary’” 10 the project. (34,
g 520

The difference Viachos points out between séeondary
effects and direct effects is 1hai secondary effects are possis
ble comsequences of a project, whereas direct effects are s
necessary or highly prediclable consequence of a project. He
furiher states that primary effecis are often just the tip of the
iceberg: and it 18 the secondary impaots that, over the long
ierm, far outwelgh the importance of the directimpiact These
characieristics of indirect and secondary effects are presented
in Table 4. What differentiates Viachos's interpretation of

3

boundarics for political, sodiveconomic, snd physical indi-
rect effects from the same project will differ.

Hamilion defines direct effects an those that result from
construction and operation of the roady (35, p. 51 Under this
definition; uge of the Kighwiiys alsh conwibutis 1o the dinget
effect. In Harnilttin’s example of direct effetts, water pollu-
{ion is a direct effect and iicludes impacts from construciion
and maintenance of the road, public use of the road, and suee
face water runoff, Compared with the CEQ definition, this
definition does not specify the timing of the impact or the dis-
tance withinwhich the impact must occurto be constdered o
direct effect.

In Hamilion’s interpretation, indirect cffects wre thise
caiised by acquisition, storage, and transpontation of mater-
als uged i construction and aperation of theiighway system,
Such as'the environmental degradation from siripmining for
paving materials (e.g., sand, gravel, and limestone). This. def-
inition is.cxpansive compared with the CEQ definition of
imtirect effects. The Jack. of timing or distance specificity
invorporsies impacts to lend, ag o strip mining, possibly
thousands of miles from the road aliginment. It should be
noted thal Hamilion s papier discussed effects Trom the inler-
state highway system as a whole-and not project-specific
effects.

Hamiltos defines induced effects a8 impacts resulting
from seeeleraied activities caused by operation and use of the

secondary effects from the CEQ definition of indirect effects
is bis emphasis on the effecu belog part of an inreractive sys-
1em, in which the gffects generated imay woik to reinforce
one another (34, p. 36}

Viachos is congistent with the CEQ in defining indirect
effecty a5 happening Tater thun direct effects. In dddressing
the disiance specification. of the CEQ regulation. he says that
defining distance issues for indirecteffecis is complex, as the

highway (g growth of strip develop-
ments and theirsubsequent impacton urban form. The exam-
ples-given for this inlerpreration of induced effects include
dispoyal of cars af the end of their life cvcle, use of petrolosm
necessary 1o power pars, nnd the environmental impacts of
peiroleum mining and processing, Hamilon®s definition is
hased on the promise that over the long term road improves
ments will encourage copsumption of astomobiles 4 2
favored form of transport;

TABLE 4 Viaches's characteristics of indirect and secondary eifecis

Traceability direci-indirsct
Qrder firsi-hi
INDIRECT Lund

Spage i tocal-regions!

Timetframe shor-derm; fong e

Seope proportion of people/things affected, ax well &
extent {locsl-widgsprend) of indicect cffecs

Tatensity significance of po:enml fossce/benefits and

SECONDARY l ¥ impses

Dusation time requived 16 restlore base 10 presest
conditions, ¢ schisverinot of new squilitriom, &5
well st v span of accurrence (sransient vs.

ol %, vy, d

Souree: Viachos, p.o 5432,
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Naote that induced impacts is not a term defined by the CEQ.
Induced changes W growth, land vse; sand ecosystemy are used
by the CEQ to describe Indirect effects. The language of the
CEQ definition Suggests thal indirect &ffects are induced
changes caused by a project and are oot separate and distiney
impacis as delinested by Hamilion: Although the CEQ) defind-
tion {or cumulative impacts uses the defiming term incremen-
tabtmpact, Hamillon's interpretation of induced effect s closer
w the defiriition of cumulative than to.an indirect effect,

Beale eites the CEQ definition and wriles that both direct
effects and indirect effects of a profect “are caused by the
Zetion”” Direct effects “ocour at the same time and place,”
whereas indirect effegts “are latet in time or fartherremoves
in diglance, but are stil ressonably for ble.™ The

over, similar fo. Viachos, he writes that, whereas divect
effects are highly predictable. indirect effects are reasonably
foreséeable, Table S summarizes hisinterpretations-of direct,
indirect, and cumulative effects.

In "Measuring Impacts of Land Devefopment,” Schaen-
man and Muller yse.the teem spillover effect inlerchangeably
with indircct-effect. This study is part ol a series of research
conducied by the Land Usc Center of the Urban Institute in
the 19705 that ssseased the impugls of land development, The
authors explain spillover effects as those effects hat “have
significant envir ! and ec it effects beyond the
boundaries of their i digte jurisdi Examples arc
water pollwanis dispersed through a drainage network, or air

ume-distance parsmetersin Beale's definition are consistent
with those of the CEQ. Beale's fmiorpretation that, these
effects are "beyond the boundaries of their i diate juris-
diction” is similar to the CEQ s Tanther removed in distance
specification. Where he depants from the letter of the CEQ s
in idering secondary § synenympus with fndirecy
effects (36, p. 4).

Bedle deviates from the CEQ in his interpretation of
comulative effects: He defines them as “all effects, including
indirect effects, that ase indurced by the project or exogenous
factors. .., . Indirect impacts.acg induced by a project., Other
eumulative fmpacts are Jargely independént of a project™ (36,
p4). Bealeargnes that the two sffects are linked and that an
agsessment of cumulative effects must be done w properly
assesy ndireet effects, The CEQ puidelines are silent on this
issue. However, the CEQ does define cumulative effects and
indirect-effects in different sections,

Like Viachos, Beale perceives indivect effects obeacon-
sequence of the project as well s of the-direct effect. More-

pollutants emined into an air shed .. V{37, 9. 26).

This study staties that secondary effects are those that ane
induced By an action. The awthors give the example of a new
development that may act as 2 catalyst for economic activity
that may promptregional immigration: These descriptivbnsof
spillovereffects and secondary effects are congistent with the
CEQ definition of indirect effect. The authors also refer o
secondary effects as ripple effects. Wo time specifivity i§
made for either spillover or secondary ffects.

In "“Transporation Decision-Meking: A Guide o Boecial
and Envi al Considerations,” Manheim ei al. define
indirect effects as those cffects “that bave ramifications
beyond their primary consequences™ (38 p. 65). This defin-
Hign emphasizes the causal chain between direct effects and
indivect-effects but does not go Turther o include 4 tme
distance parameter conststent-with the CEQ or to require that
the effect be reasonably foreseeable. The term. lndirect
ciferts again isused interchangeably with sscondary effects.

The commen denominator of the definitions found in pub-
fished literature appears 10 be that nondirect (e, indirect,

TABLES Beale's 4 i differen of vari impact cuteg
Attribute Direct Impacts Indiirect Inpaces Cumlatlve Impire

Locution of Same Place B D o Distarce

Tnapact

Timing of Same Time Later Later

Impect

Fredizugdnlity. | Highly Predi &

of Inggpact

Capse of Highway Project Highwey Project & Effecss  Highway Project & Effecs

fmpact of Induced Inermedine of Indutied Iremariste

Actias Arthons & Other Past,

Prosent & Reasonsbly
Foreseenble Fulure Aclion

Searee: Beale, p. 5,

secondary, spillover. and ripple) effects are effects on.a nat-
ural resoures, socipetonomic, or land-use system that are a
result of the project or 3 consequence.of the direct effects,

& close Took al’interpretations: of ndivect effecty devel-
oped before:the CEQ definition shows ao consensus on.any
of the elements-of the CIEQ definition—Ilocation. of impact,
timing of impact, predivuability of popact, and cause of
jmpact. The definitiony developed after 1978 (those cons
structed by Hamilion and Besle show moree cohesion. Both
authors agree that indirect effects areeliects thatare removed
in-distance from the project. Howeyver. apart from that point,
the definitions diverge o the critical element of what vauses
the indirect effect, Hamilon believes that it is the materials
weed in building the road that cause indivect effects, whereas
Beale says iy is the highway project and the direct effects of
that project thal prompt indirect effecis,

Tables. & and 7 summmarize the different interpretations of
indirect offects that have developed. The following section
examines approaches o identifving indirect effects.

Approaches Suggested by Published Literature
for identifying indirest Effects

Two general approaches bave been presented.in the Hier-
ature foridentifving direct and indirscr effects: mawix eval-
uation and component anatysis. Both require listing possible
impacts on social, seonomie, and ecologic systems. Leopold
proposed a matrix technigue o idendify and evaluate: polen-
tial impacts from a project. Studies by Viachos and by Geam:
ting and Freudenberg siggest using the component approach
1 examdne various systems to fully identify the indirest
effects of & project,

Muatriz Approack to Impact Mestification

In 2 study for the U.8. Geologica] Survey, Leopold et ob
suggest & matrix appedach o identify probable impacts of
actions (39), This matria appreach {see Table 8) was sug-
gested primarily for assessing direct effects. The miethodol-
oy is included m this lirerature review, s its applicationcan
be extended to indirect elfexts;

Leopeld’s matrix lists actions that impact the environment
on one BRIS (€., constructing roads and dredging a harbor)
apd the exiSting environmenial conditions that may be
affected on the other axis (¢ g, scenke views and water qual-
ity). Leepold's sample matrix Lsts 100 possible actions
grovped categorically {e.g., land wansformation) at the hori
zontal axis and 88 environmental characteristics at the verti-
cal axis. Overall; Leopoid s matrixallows for 8,800 possible
interactions of irepacts from an action,

Leopold’s approach firsl asks the user to identify all
actions that are part of the proposed project, After each pro~
posed action is identified, each eoll in the malrix core:
sponding to the actions s marked with a diagonal slash. Then
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the impact on the particular-environment is-ranked by its
de and the importance of the possible impaet {mup-
altndedimportanced. The ranking system Leopold uses is a
seali of 1 10 10; where | representy the Teast magnitude or
impostance and 14 represents the most magnitude o impor-
tance. However, Leopold notes that any scale cen boused.
This approach has the following advamages:

¥, The matrix.zids in isolating Tmpacts for consideration
inassessing alternatives 1w the project;

2. Tt provides anexiensive list that can be modified o suit
user ficeds; and

3, It allows for visual linking of project actions 1o polen-
tial effects.

Component Analysis for Impaer Hentification

The second approach discussed in the lieraure reguires
comeeprualization of possible Impacts, 535 in the matrix but it
is less structured. Two uses of this approach-are presented,
toth of which attempt 1o disaggregate effects inte varlous
systems:or components. In the first study. Viachos proposes
examining indirect effects categorically by frst bresking
dawn the componens of the impact (2., ccologic versus
sconomiz) to examine the impasts and the long-range rami-
fications. of those impacts, He vomments that lists that
atterfipt ta.ideanfy il pogsible impactsof a project die inher-
ently sélective and subjective, Viathos calls for inegrating
identification of impacts with analysis of the interactions and
{inkages of key vanables within a system. iiz approach is
presented in Table 3.

Vipchos's appréach. attempis to- defing key gutegories of
mpact, after which Interactions among the categories and thelr
impacts can be discussed. He points out thal secondary sffects
do-not_ ogcur-in clearly defined categories but rather interact
with each other and can be mutually yeinforcing, The weak-
ness of this approach, he says, is that i is difficult (o develop
static categories that attempt to define effécts thatare dynamic,

The second framework, proposed by Gramiling and
Freudenburg {see Appendix F). allows looking at effects
acfoss three different time periods end seross differem sys:
tems of the human environment (e Table 16). Unlike Via-
chos’s method, this approack does not differentiate sffects
into impaels and consequences but rather considers npact
and tunsequence therely. as possible: effects. The authors
state that thelr conceptual framework should be used not
simply as a checklist but rather should serve as a tool o help
in conceptualization of socka! impacts,

Approaches ts A Ieses Bvillrest 1 "
Suggested by Published Literature

Two distinct procedures for assessing indirect effecis are
evident inthe Hierature. The assessment approach advocated
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aulo

Biemples of Bffects

Induced effecy:  Inducerd changts in land use, populstion density
Chisnges in sctivity disribution pattern, uravel

Vistial, nofse fevel increase, sir pollution.
demand, ecological fefationships and
neighborhived charscier,

Limer snd-other solid wavigs, surip mines.
residential and vommercial development.

Influx of consauddon workers, almrations in

isnd use patiacns,

sprawl and haphazard development.
wkter and ir poliution.
Land value and land use changes.

ar growdh .
o

dary effec A

Secondury effect: Potential for popilaton growth, potemtisf for
Spili-over effect; Greater-than-incal development mpact such a5

Incorporsies CEQ cxample: for indirecreflect by refersnce.

Dhirest sffect
Dizect impact:
Indirest imipstt:
Induced impact:
Impacr

Indirsct:

ciery affest

Induced effect from &

Secondsry or Induced Rifects
Becelerated activitdes caused by

the interstaip Bighway system.

peoject/developmiont {rippic

Derivative of primary effect
effoct).

being cither induced or
stemening from the: primary

effect,
Induced effect -
Effect resulting from

Secovdiéry effecy’~

f

} and

and

materials used 1o build and
mainnin the highway.

Todirect Effects

Effects that sre caused by the
further remaved in dissnce, buiare

still ressomably forsseeshle.
Effects caused by the action lates in
titoe: thasy direce effecy bue still

reasunably farssezable.

Sigrificart envi

achion. snd are later in tme G
Tmpaicts cansed by the storsge,

‘boundaries of the. project {spill-over

sffects),

Tmipects. that have famificarioes

Seyoud their primary
condequences.

economic sffecis beyond te

of

Direct Bifects
Effects which are cansed by
and ap
oads, Use of the: rosds by cars
i5alge & divect inspact.

effects.or impacis of & given

aativity.
aligrrment and can be more

the sction and voour af thel
sawie tirne and place.

The iromediate or firs-order
Usually éceur within an
widespresd or delayed.

Source

CEQ

Hasnilton, 1988 | The direct resuls of the

{39 CFR 15087
and 1308.8),
Sehaenman snd
Biulley, 1974

1978
sk, 1975

Masheim, et.

Basgle, 1993

Viachos, 1978

TABLE 6 Definitions and examples for direct and nondireet impacts by source

TABLET Definitions of indirect offects compared WK CEQ
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pre-CEG pt-CEQ
Schigunmin Mantizin, 1978 Yiackios, 1976 R, 191 Hamitton, 1988 Heade, 1993
snd Mubier, 1374

Term Used Spill-over effedt and Secondary effect

ripple effens
Laocstion of bpact  Removed i {No meution) Bodndasisy vasy fof Regrived ig Removed in; Removed in disanss

dsiance political, physicel and  disaiee distance.

socieconomic effect

Thislg of Impact  {No moution) 8o ineation) Laitex Lagér TN Proseon and ater Later
Progictshility of (Mo mention) {No-mention) Mo mention} “Ressemably | {Mo mevtian) Rewsonably foresseahiz
Impact forpencable
Case of Impact Ioduced by an Causedt by the Highway projeci snd - Highwey et Materisleued . Highvay projectand

aiion divet wifecn pritaary pans highway projecs effects mduged by

intsmediate scite

by Viachos is systematic and holistic. The approach: pre-
sented by Hamilton, a classification and ranking method,
exumines the direct, indivect, and induced effects of the inter.
state highway system. Hamilton's ‘method, however, like
Loopold's matrix technique, can be applied 1o individuat
project dssessment.

Systems Analysis

Viachos's spproach enlails systomatic exploration, analy-
sis, and evaluation of all the posgible conséquenies that pro-
posed alieratives can impose on an ecoligic, spatial, or
secioreonomic system. Hec da that. (o und d the
indireet effects of 2 tansportation pridect, ong must 2o
through the process of mode] budlding of o wystem © uider
stand 115 compongnts and ity nterrelationships before mak-
ing acetrate predictions of indiiect effects. Viachos empha-
Sizies that the systeins concept 1% based ofv the premise thal «
change ina sysem can affect pans &f othér sysiems through
mutual imeractions,

Because of the interce dness of many systems, he
sugpests replacing the term indirect impact analysis with
«akissl oo p snalysis or systems analysis:

Viaches's systems approach: encompuasses the following
elements:

1. Delineation of objectives and goals as well as dlterna-
tives;

. Description of the system (boundaries);

. Consiraints of the system (nputs};

. Time constrainis: and

- Evalustion of the performance of the sysiem
{34, p.3-11),

W Lex N

According to the author, thé comprehbensiveness of this
approach.is not without profilems, particularly in examining
sucial systems. The following elemients pose problemns for
vag of this approsch:

. Inadequate kndwiedge about the'state of (he system;

. Simplistic assumpiiong abour the Systen;

, Lacking, inadequaie, or difficultéto.obtain data for

modé] validation;

Problems with ling farge sysierns;

. Confusing causal links:

. Difficulties in Yreaking down complex. sysiems for
manageable elements; and

. Time and physical scales ol sysiems crifical to analysis
that ray differ.

Lad Bk

[T

o

Diespite these difficulties in implementing a systenis
approach, Viaches says that the critical distinciions of this
methodology-—the development of @ map fof orpanizing the
dimensions of the problem and the notion of impdcts being
interactive and inlérconnected—shiould be used to agsoss
indirect effects.

Ranking Approach

Harnilion proposés a tanking Systém 1o wentify gverall
impacts associated with a highway: sysiém. He devised twao
approaches that group iripacts in different ways and fanked
each vinipact by s telative significance according 1o the sys-
tems wsed: This ranking process-is desigried to aid problem
identification so that solutions, alternatives, or titigation
steategies can be developed,
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TABLEYS Viachos's analysis app;
COMPONENTS MPACTS CONSEQUENCES
(ong-range ramifications)
Eeotogical ® Physical Seral disturbances
% Biological Ecologicsl stabifiey
o Hutoan inerface Maodification of regime
Socisl ®  Demographic Community viability
w Spatial/Humas Ecology/ Population ghifts.
Proglsni Valus and social-organizational
®  Community/ssdational changes
® Cultursl/Normative
Eeonomic ®  Constivedion of & Distribution sod redisi of
TESONFTEY

W Eaployment sl income

Changes in the orgasization of

# Economic base i detivitiea
Aggregaie = Quality of life Morphologieal transforuations
2 Sodial well-being Steuctural diffecentistion’s
Proximie transfigusations

*Cultaral* metamorphosis

Source:. Viachos, 1976, p. 3-8

His first approach 15 to combine bmpacts nte functional
graups. Hamilion differentiated three classes of impaets:
Class 1. physical—impacts that-alter the physical environ-
ment! Class’ Il, senspal—impacts that affect the human
serises (€., noise); and Class T, conceptual—impacts on
Iifesiyles and the sociologieal makeupof society.

Clags 111 s subdivided info pérmanént and t&mporary
ffects, Impucis are typologized by direct, indirect, ‘and
induced effeots. Tmpacts such as visual, noise Ievel increases;
and air pollution. are divect effects and Would be noted es 4
Class 1, Class 11, or Chass TH impact.

Once an identificatipn matiix i§ comipleted, with possible
impacts on the vertical axis-and categories-of fropactson the
herizontal axis, a sysiem for ranking impacts can be applied
{see Table 11}

A5 the next step, Hamilton proposes a ranking system that
groups each impact by its permanent or temporary oature and
by wh hree ¢k twocl or one class of impact
ls incorporated. With this classification scheme, more stien-
tion can be piven to impacts with higher ranks or greater
significance:

Hamilton's sécond plassification approach is to group an
impact by its source—i e, road gonstruction, road mainte-
fance; road use, and development of adjscent lands. Bach
souree of impact 78 then subdivided into two columns, per-
maient aid temporary. On the vertical axis, impacts are cat~
egorized as direct, indirect, and induced. The reladve rank-
ing of impacts can be growped from most significant (.8,

The feview ol
iised 1o assess indirect effects, particularly for land induce-
ment effents, as well &5 technigues that can be used 1o assess
indiréct effects but that have not been used to date inthe rel
evant literature examined. The technigues revigwed arein
orig 6F twas categories: perspective and prospective. Table 12

permanent impact of four sptirces) 1o teast significant {e g,
permanent impact of no source):

“This approach used by Hamilton is imilar to Leopold's
matis scheme in that he cidss-references source of irdpact
(e.g., development of adjacent lands) with categones of
imipact. Although Hamilton’s approach does not specify the
source of impact 16 the same degree of detail as Leopold's,
he differentiates the nature of the impact 46 terios of perma-
nence {Leopold does not). Within the matrix, Hamilian dies
not evaluale each impact (Leopold does): Instead. he ranks
effects by the
nest impact of four sources has a higher importance rank
than a permanent impact of one source.

of their

e.g., & penma:

4

Assessment Technigues/Forecasting Tools
Suggested by Published Literature

overs techaigues thathave been

izes these

Perspective techaigues aim 1o explain how certain condi-
tions in the past affected the present, The most commonly
uged methods of assessing indirect effects are the compara-
tive approdch and régression techniques. Pergpettive tech-
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TABLE 10 Gramilag end Frendesburg's conceptual spprosch

TABLE 11 Hamilton’s ranking approach

Temporal Phase
System Affected Opporniaity: Theeats | IEvent A fPost
Dieveloptent
Physical Asticip massive Creation of development:
or lack of malntenanze, shieration of the physical speeific facilives,
decsy of existing i 3 duserd of
sorugreres and facilives. of sew and g of s

uxisting factitizs.

facilities, destruckion of

suvironment
Cultural 1nitial comsact, mow ideas,  Suspension of activites Gradual ergsion of
potential for Joss of that assure culrural culrure; loss of unique
sultaral comtingity. continity (2.8, knowledge, skills, andior
subsigtence harvest) prrspeciives.

Sociat Organizationst chasges Population increase, Gradual loss of soclpl
imeexrment of time, foftux of outsiders: bumsn capiad {8.g.,
money, oF energy foy dechine in density of wrganifational getWOTkR
fipport or 1esi i sotial and skills, replacements
diffesential construction change. baving limized optional
of risk. apphicaiion).

Political/Legal Litigation o force of Iounsion of development.  Zoning and regulstory
Block proposed activity inio comemunity changes in search of new
dovelopraent, Heighuomed:  politics, Titigstion and developrent, now
political slalros-making. conflict over setivity lawsfruling ineevponse 0

IgECIS. inipacy.
Economic Dexiing or ineroats i Traditional Loss of
prapecty values; effecs, inflation, entrance  flegibility, specialization
speealation, investmen, of outsidees g local of business,
1abior market.

Psychological Anglery.sirese, dnger: Stress assciared with Arquisition of coping
gadns or Jogses in rapidd growh, paycho- sirgtegies that are
pereeived efficacy. soctal pathology, Jous of  potentially malsdaptive

efficacy. under fumre sceparics.

Source: Gramling aod Frewdeibery, p. 218,

niques could aid in estimating indireet effects of proposed
transporiation. projects by providing insight mio the effects
of similar past projects in similar settings.

Prospective fechniques aim to predict the future based on
eurrent and past information and trends. The following three
categories of forecasting methods are discussed:

1. Modeling/causal methods;
2. Exirapolaiionftime scries; and
3. Normative foresasting/qualitative methods.

Perspective Technigues

Comparative Approsch, The study entitled “Measur-
ing tmpacts of Land Development,” sponsored by the Land
Use Center of the Urban Institule, was examined for indica-
tors for evaluating indirecteffects. In the absence of studies
direetly on indicators for indirect effects, this study is refors

enced because induced changes in land use and associaied

b

in the envir

Hamilton's Alternative 12 Classes and Types of Iinpacts

Chass

it

mpact

Physical

Sensusl | L

Direct
Visual
Raise level intrease
Wildtife
Wetdands
Laxnd loss
Soil erosion

Adx polimion

Water pollution

Land alteration

Cultors) resources
Indirect

Liter

Sirip mitey
Induced

Steip developoant

Usbar: aliecation

Auto magnfactire

Ferroleum production

Junk cars

Yegustive modification

L

EE A

Hom

R P 8

MR AWM BN
R M

bR

MK M M

P MW MM

Development
of Adjacent

']
~A

are inciuded 1n the CEQ definic

tiom of direct effects. Therefore, going one step beyond tand
deveiopment, the effects of land development per se are often
the type of indirect effects of projects (i.e., related effects of
induced growth or induced changesin land use. population,
and employment), including transportation projects, refemed
0 in-the CEQ definition.

To eval impacts, Sct and Muller propose the
tefore-and-after analysis, which entails gathering data of
existing conditions both befors and after development. They
recormmend using a Het of 48 impact measures t exanine the
ecanomy. the natural environment, assthetic and cultural val
ues, and public asd private services. Forexample, to measure
changes in the quality of public and private services, they
suggest looking at indicators to measire services such as
quality of drinking water, hospital care, crime control, fire
protection, recreation, znd education, among others, (For the
full list of indicators, see Table 132}

Sail erosion
Vegoiative modification
Air pollusion
Water pollution
Land sheration
Cultural resoutees
indirect
Liner
Sieip mines
foduced
Sreip developmnent
Tirban elteration
Auto manfacture
Peteolewn production
Jugk cars
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MOTE: P =permanent, T = fmporsry.

Source: Hamilion, TRE 1166, p. 5 & 7.
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TABLE 13 Indicators used to mcasure effects of land development
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TABLE L3 Indi used o {Tects of iand development (contineed)
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Data needed for these measures can be obtained from cit-
izen surveys, physical measursments, physical inventories,
and cconomic data from U5, census and municipal records.
According to the authors, all these measures need not be used
for every analysis; rather, it 15 useftl to use them in the fol-
lowing three steps:

1. Identify community objectives and the associated types
of impacts of st importanice Jocally now and in the
foresegable future;

2. Define specific measures for cach impact area; snd

3, ldemify data vollection and the best available analysis
procedures-for sach meagure (36, p.23).

This before-and-afler approach is clearly defined in
Christensen’s " Social Iimpacts of Land Development™ (40},
ancther study in.the Urban Institute’s series on land devel-
opment impacts. The study recomimends the following
framework for estimating sotial impacts (Le,, the “belorg”
scenario)

1. Collect baseline datu—i e, cursent profile of physical
and social conditions in the aeighborhood;

2. Identify physical ch o the neighborhood that will
result with and without the development;

3. Estimate social impacts o those differences belwesn
the “with development” and “without development”
profiles;

4, Bvaluate significance of the impacts; and

5. Jdentify alternatives 1o mitigate the negative impacts
(40, p. xiii).

Regression Techniques. Regression analysis s com-
monly used by researchers to-analyze changes in a system.
To examine changes in land values, variables such as prox-
imity to wansportation arleries, income, neighborhood
amenilies, and closentss 10 shopping are used in regression
equations, This method can shed light on which variables
were significant in infleencing change. The major advantage
of this technigue is that 2 control is not needed. The disad-
vantage is that extensive data are needed to conduct the
regression. Regression swudies. frequently cannot fully
accourit for changes to the systeme-ie;, the effects of other,
unaccountable variables.

Prospective Techniques

Modeling/Causal Methods. Urban Development/Land
Use Simulation Models, According to Buffingion et al. there
are: five predominant models being vsed-to simulate land
changes, given exogenous projections in future population,
employment, and land use (4/, pp. 54-61), They are as fol-
Towes:

. BEMPIRIC activity allocation model;
2. Projective land use model
11

ted transportation and Jand-us

dels package;

4, Access and land development model (ALD); and
§, Land-use allocation model.

Most of these models are very data intensive. The gxcep-
tion here is the ALD model, which is programmed to dis-
ribute a given amount of development among a group of
zones inoways that reach an equilibrium level between devel-
opment ji each zone and the accessibility of each zone. Buff-
ington writes thal it is questionable whether the ALD model
is refiable in providing traffic generation forecasts for soall
areas.

Community Oprions Model, Talhelm, contracted by the
Michigan Depariment of Transponation, is developing a
simulation modeling (ool for use by rural communities. The
goalof this model is 1o provide rural communities with a tocl
they can use independenily of the Michigan Dep of
Transportation (-estimate impacts. of simulaed local high-
way changes. The wodel aims to hiélp rural communities
manage change to their localilies associated with highway
canstruction. Talhelm's approach to developing the cominy-
mity options model incorporates expert collaboration inlo the
building of the madel. His model-building process entails the
following:

b A I-day scoping session to clarify issues and develop
the framework for the model based on those issues;

2. A 2.day workshop In which modeling experts specify
the squations of the model 1o develop the first draft
model; and

3. Bubsequent interviews of workshop participants and
local residesits to. review: the model for forecasting
accuracy (#2).

Talhelm's model will be designed to be issue specific and
adapiable so.that it can be commuaity specific.

Land-Use and Traffic Modeling, DeSanto and Erickson
proposs using o taffic modeling too], MinUTP, develoged
by the DOT to predict changes in land use that may oteur
with xoad improvements, They used this model to predict
spatial changes as a consequence of constructing a 20.92-km
{13-mi} limited-access highway through three adjacent
towns in New England. Growth in employment and square
fontage for residences and offices resulting from the project
are predicied outside of the model, The forecastis thes input
into the ralfic model for distribution throughout zones based
on factors such as traffic levels-and existing land use. This
model forecasts where grawih is most likely to occur as a
result of a transportation: project. These projections can be
used by planving and zoning agencies to prepare for poten-
tial impacis.

Gregen's approach is similar to the model of DeSanto and
Erickson in that exogenous factors such as population and
economic grovth are factored into an allocation ‘model to
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forevast how land: use will change a5 & consequence of &
transporiation improvement (45}, He proposes a two-siep
technigue for ing population and housing growth as a
result of 1 ion.imy based on the premise
that home-to-work: wavel time is the chicf determinant of
where households choose 1o live. Changesin travel times that
result in improving existing roads or in building new ruads
will affect household Jocation decisions and, conseguently,
housing developments or vice versa,

Green recognizes that housing growth is also contingent
on factors that may encoursge or constrain growth, such as
the existing infrastructurs of the area, availsble developable
land, physical characteristics of that fand, and public poticy
concerning the land. Taking these factors into account,
Green’s: two-step method includes {1} dllocating employ-
ment place of work to place of residence based solely on
soress; and (2) modifying this employment allocation dueio
the encouraging or constraining factors of the site, Table 14
details Green’s two-step method,

Green - states thal there is no scientific way to judge the
importance of site-specific factors to its propensity for growth
subject 1o portation impro Consequently, for
Step 2 of this approach, judgment is needed 1o assess which
of various factors—e.g., the physical characteristics of the
land, zoning ordinances, or image of the area—has. grealer or
iess importance in determining whether an-area will grow.
However, Green says that a weighing process can beused to
arrive at 4 conclusion for aH the given factors,

Green's approach to assessing changes in industrial laca-
tion, 8y iltustrated in Table 14, is similer 1o rosidential locs-
tionand is subject to sinuilar constraints, Hisapprodeh to esti-
mating the growth of trade and service centers—ep.. gas
statlons and strip development-—that may accompany 2
transportation project is presénted in Table 15.

Extrapelation/Time Series. To predict trends. both trend
extrapolation and probabilisty ing technig
require historical ddta for statistical analysis. These wols p
vide the needed projections, such as population snd eco-
nomic forecasts. for wse by other techniques. According to
Viachos, these tools have their weaknesses; they are notreli-
able for long-range projections beyond § years. Moreover,
extrapolation technigues are based on. the questionable
assumption that past irends are Tikely fo remain constant,

Trend Extrapal, and Correl Within the comenon
tool of trend polation, Viachos di d three- widely
used techniques: simple polation, curve fitting, and

trend gurves. Simple extrapolation is based on the assump-
tion that whatever trends existed in the past will continue into
the future, Crve fitting allows for judgment in forecasting
the rend and accepts that the vend may not be linear in
nature. Trend corves, or trend correlation analysis, examine
atrend by looking & its relationship to two or more other
trends:
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TABLE 14

and

Green's two-step method for

B PR

housing growih

STER GNE:

1
2.
3

Estumate number of employees in wrger year by geveral location,
Dateaifne “possibie” residential tand in targer year.

Meusore wavel mm: between cach significant cmployment arer and each
general : i8] Incation

Temauvcly siocate the employment dt sach gerecal locstion to each

Determine - which industries: wre compatible with the induatrial land

Distermite projected regions] prowth rate for the compstible industries
Megsure yavel times ofm: compauble industrial lind aneas o arkats and

Allocats projectsd Industrial growsh a8 edch competitive indistrial location

&
sesulentist mrea
SIER TR
1 Derermine amovnt of indusirisl land
2
svailsbie.
3
4.
ppliers for the comg
5
o the basis of edaimizing wavel costs.
6.

Adjust the prajection for non-scress-related factors.

Source: Green, Jung 1979,

Simple extrapolation, says Viachos, has weaknesses. The
vafidity of plions used conceiming. the continnity of a
trend, the validity of long-term Torgodsts, and the crudencss
of input dats pose problems for the reliability of extrapols-
tions.. Nevertheless, Viachos says, these fechniques van be
useful for assessing indirect effects if the underlying forcex
for the frends—cconomic. secial, poliical, and ecolOgigm—

ihrough the city of Virginia Beach, White {44) devised the
foliowing approach:

i, Estimate incréased land value of ndjvidual Tand
parcels due to the project based on the assumption thal
the seonomic effects of & project will be caplualized

are cansidered:

Probabilistic Forétasting.  In examiing poténiial wets
p from the propascd Southwestern Expressway

land §

TABLE LS

intothe value of Tand.

2. Establish a relationship between land valus and land
use baseid on the assumption that a change in land valog
can promp 2 change.in land use

Greer's approach to estimating growth of trade and

servive centers

1. Identify and miap oil centeed (existiog, potentisl sed proposed) thet could

be gxpected 10 be 5 afferted by e projeet ingoeston,

2 Cinsgily each center by type,

3 Far sach sdjscent palx of centers (of the same fype), delineste the irade aren

berwagn she;

Bretkpoint = [Thme/Distance) -+ {1 -+ (Size of Center A/Sizx of Center B)'®)

4. Aliocate expenditure to them based on trade ares thus delineated.

3. Reallocate dotlars to cemters based on changed #coeas.

6. Difference is impact.

1. Adjust the impast it based on i ionaf tated factors.

Souree: Green, June 1979,

3. Estimate the probability of a centain type of lund use
physically affecting wedands; apply probabitity o esch
tand parcel.

4. Multiply the probabitity of a land-use change by the
probability of & weiland impact 1o yicld an estimmte of
the increased probability of impact (44, p. 18).

According 10 White, this estimation approgch is data
imtensive, and the only realistic way o asseinble the neces-
sary daia 1§10 ingorporate geographic information sysicm
technology Into the study. This mathod also may bo difficul
to apply Statistcally because the approach is laden with
assumptions, says White, For example, acomparison of sec-
ondary impacts with the expressway to imp without the
expressway assumes that no change will.ocewr if the road is
notbuile

Normative Forceasting/Qualitative Methods, Viachos
proposes that use of what are commonly called soft eche
fitques—such al the Delphi procisss of developing consensus;
segnario budlding, and alternative futures asdlysis—ean be
pseful in-evaludting indirger effects where historica] infor-
mation is lacking, or to suppl hard techniques such-as
modeling: According 10 Viachos, these methods look &t
problems holistically and allow for more intuitive problem
conceptualization.

Delphi Technigue. The Delphi technique is. systematic
solicitation of ‘expert opinion, which achieves consensus
through acarefully designed program of sequential individ-
usl analyses subject to peer review. Because in
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Scénarie Writing, Scendrio writing, another qualitative
Torevasiing techuique suggested by Viachos, i8the processof
imagining vulcomes. given a set of assumptions abowt the
present and a sequence of events that ccour in an imerim
period. According to Viachos, scenario writing can be used
effcctively asa foregasting approach because the process can
uncarth faulty assumplions, eacourage oper-anded thinking,
and illustrate variovs possibilives without the constraints of
data-intensive, hard approaches, such as regression studies.
Viachos states that scenario writing should include the
following:

1. Idemtification of potential users and uses of scenarios;

2. Stalement of assumplions or visions. about the world
around us and about the future;;:

. Definition of the problem and its structure, inchading
identification of factors that affect developments, elab-
oration of themes, wnd selection of eritical issues;

4. Selection of the time horizon sulteble 1o specific prob-

e requirements; and

5. Collection and compilation of relevant data and an

information base io-be used in developing the scenar-

i05 (34, pp. 636},

L

Viachos cautions that for scenario. writing (o be an effec.
tive tool it-musl provide plausible, interesting, understand-
able, and credible projections-of the future.

Alternative Futures Andlysis. Th:s :cchmqmz of forecast-
ing emphasizes what may | 3t d of whay

is predlctcd to happen. Alieative fumrcs gnalysis can also

this technique is derived without the forum of ogen discus-
sion, where more forceful opinions may override others, this
output isconsidered o be better informed and more vahid, At
the end of the process, this wechnigue solicits & consensiis
from s grovp of knowledgenble geople on what the impasts
may b,

The purpose of the Delphi technique is the following:

1. Tosmake cffective use of informed jntuitive judgment;

2. To combing individoa! judgments systematically and
obtain réasoned conscnsis;

3. To zero i on-the most-important issue-and develop-
ments; and

4. To establish ume horizon and séverity Tramework (34,
pp. 631}

Viachos contends that the advantage of the Delphi tech~
nigue s that it narvows expert opinion and provides a means
to gather opinion on causal relationships that cannot be ade-

raise giestions about the preferable future, Viachos says that
this 1eohnique may be helpful in-developing a larger frames
work-in which the magnitude and significance of indirect
effects may be analyzed.

Conclusion of Published Literature Revisw

In examining the approaches offered by the literature on
assessing indirect effects, the two methodelogies offered
could be classified 45 either systems ariented, which Viachos
advocates as a comprehensive survey of impacts across var-
ious systems, or reductionist, which Hamiiton and Leopold
recommend through the use of matrices with specific cate.
gories asan identification and evaluation 1ool. As nore of the

cmpirical pleces reviewed d their
methodologies, it is difficult 1o say whether a sysiems-
oriented approach s more ble 1o imple {han

& reductionist approach or vice versa. Moreover, 1 35 uncer-
tain whczhct thxs appmach dichotomy is mutually exclusive

quately modeled. Talhelm's method uses this technigue in
gathoring cxperts tobuild the most appropriate mode! fosim-
alate changes to o given rural community that will result
from a transporiation project.

of g However, what these past studies
mgy have Lo offerin addrcssmg imdirect2ffects may be that
there is no single right way 1o assess indirect effects. Options
exist in identifying, assessing, and cvaluating these effects;
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we can select poethodologles end methods to sult spectlic sis-
gations and problems.

Although there bave heen many svaluation techniques rec-

ded in the published Hterature since the kssue of indis

recteffects arose in the 1970s, few studies have antempted to
regaswre the degree of indirect effects from & transporiation
project. tisevident from this review that these attempts have
used solely hard technigues, suchas modeling. Foréxample,
within the review, the three studies that enipinically used a
method 1o measure indirest effects are Talbeim’s Commu
nity:Options Model, DeSanto and Erickson’s use-of the DOT
rodel MiaUTP, and White's use ol probabltities forecasting.

Having noted that past studies bave been skewed roward
modeling indirsct effects. Talhelm’s model incorporates the
Delphi method, which is« da softtechnique, into his
model-building process. As Talhelm's study is curremtly
underway, perhaps It can be said that the value of qualitative
techmigues i5. becoming more recognized; Rence, these tech.
aigues.are belng incorporated into the conventional quantifi-
cation tools.

EIS COMTENT ANALYSIS
Detinitions of indirect Etfects and Other Terms

‘There was no consistent definition of indirect effects pre.
sented in the 90 EISs studied. When all projects were con-
sidered together, the terms indirectand secondary essentially
were used interchangeably, and their usage was not limited
to-any single discipline, such as sics or tand use
Induced effects, on the other hand, were most often ted 1o
tand-use of economic impadis. The lermuinduced was used ta
indicate effects such a8 land-value. changes. land.use
changes, changés in Income due o project consiruction purs
chases, and local employment generated by project con-
stryetion and opedation.

Az a geveral rule, cumulative effects tended (o be differen-
dated from indirect effects by reason of consideration of the
effects of other projects. However, itis not possible fo develop
any miore sprcific differentiation based on data from the con-
tent analysis: 1o et ih several instances. the définitions of
curnulative and indirect effects overlapped considerably.

Two examples illustrate the different types of terminology
in uge. The first s from the 181st Avenue to Sandy River
Columbia River Highway (1-84) FEIS (Portland, Oregon).
This EIS discussed several types of indirect effects. In one
case, for example, secondary impacts on water resources
Were p db af i d develop as-a sl
of the praject. These secondary effects included donpoint
source pollution effects on surface waters and squifers, In
another case, indirect fand-use change was attribuled o
possible changes in development caused by the project:
Cumulative land-use changes were linked (o other highway
projects in the study area and considersd the effects of these
in combination with the effects of the 181st-Street project

When wetlands and teologic impacts were considered, howe-
ever, the distinction between. indirect and curnulative began
to biur; Nondireet wildlife impacts were referred to jointly as
indirect and cumulative, .

Alznother place in the FEIS economic effects were divided
intg indirect and induced impacts. distinguished s follows:

o

Indirect

g sed b

that “are made by busi-
2§ tsupplisrs of prod-
sty -oF services. Tndiced dimpectsinchude purchases by
households due 16 tncreased incomes that are Hinked directly

andindirectly fo expenditures for the project. {45, pp. 16170

pacts include p
Grservicesia di

Anether exampte of the different types of terminology is
{rom the Sears Istand dry cargo terminal in Seassport, Maine,
a port praject. The Sears Istand FEIS included the [ollowing
defingtions of primary, ditect, indirect, secondary. and
induced effects;

"Primary” irnpacts ficlude both “ditect” effects-—the first
round of expenditures, jobs, and other effects associated with
the port’s construction ond operations-—snd “indirect”
effects—ihe second and successive rounds (rnultiplicr) of
effects associaled with the port’s construction and aperations.
In * dury™ imp are the impacts
“induced™ by and anriburable 1o the port's Tagilities sud oper-
ation. For example, secondary impacts would sesult from the
industris] developmcnt targeted for the pont. (46, pp. 4-88)

Examples of indirect effects from the content analysis are
shown i Table 16,

The content analysis alse suggests that manoy indifest
effects were assessed according to the CBOQ definition but
were ol explicitly veferred toas indirect, This was pusticu-
farly tree in the socioecdnomic Sategory, i which one-third
of the EISs assessed effects that could have been labeled
inidiree but wers not,

tdentification of indirect Eftects In EiSs

Indirect effects were analyzed in two ways: in terms of the
number of projects that reported them and by counting the
number of indirect affects identified foreach project. The fol-
lowing paragraphs consider these two perspectives. This see-
tion also considers the siatistical relationships that were iden-
tified between indirect effects and geographic, environmental,
and instiwtional varigbles and provides s more detailed look
atprojects in which indirest effects were identified as an area
e ersy. Thee ial projects provide tasight imtn
how indirect effects are dealt with when there is conflict
among agencies or with the public.

Number of Projects Reperting Indivect Effects

Of the 901018l projects reviewed, 81-(or 90 percent) iden-
tifieed indirect effecis, However, this sumber carnot be used
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as 4 genecalization for 4l transportation BElSs, b the

hypothesis. however, no significant relationships. were

sample for this sredy was deliberately selectedto include prix
marily projects identified in the Federal Register as indirset
effects.

Abrport project E1Ss differed somewhat from other project
ElSsin their hasis on indirectsocioe iceffects. Al
adrport project EISs included anulyses of indirect. socioeco-
nomitv effects. The other catgpones of indirett effect were
considerably less emphasized in the airport project’ EISs
exarniied. The analysis of indirect effects of wanshl projects
differed substantially from other iranSportation. prajects-in
many especis. Sociveconomic indirest effects were-deall
with on.a par with other types of transportation projects; but
other categories of effects were.dealt with considerably less
often if at all. Port projects appeared 1o follow the same-gen-
eral paticrn as other projects, but the stall size of the sam-
ple, four, does not Jend itself to overall generalizations.

Mianbers of Indirect Effects Mentified by Projects

Al transporiation project EISs in the sample recorded an
average of about five indirect effects edch. However, there
were some nolewarthy differences among project types. On
average, port praject EISs reported 7.5 indirect effects per
project itheee was no statistical significance to this difference
because -of the small sample size). On average, iransii and
atrport project BISs recorded fewer indirect effects than
highway projects. Transh projects were statistically different
from the other modes primanily berause of fewer identifisd
indireet land-use and wetlands effects {this difference was
statistically significant in some, butnot all, tests). A strong
statistical relationship indicated (i sirports idemified indi-
rect socissconomic effocts more than other projects,

EiSs.of highway projects including bridges rended o iden-
tify somewhat more overall Indireet effects than other high-
way projects, Statistical tests showed somie relationship
b 1 opew Hghwayy and indi land-use and fbise
¢ffects, indicating tha these effecs tended 1o appear more
frequenitly on new highiway projects, Indirect’ wetlands
effects, on-the other hand, were more strongly associated
swith highway improvément projects thas with new highway
projects.

Stapistical Relavionships Between Indirect Effecis
and Project Settings

Overall, there were relatively few geographic, environ
mental, orinstitutional factors that statistically related to the
indirect effects identified in the sampled EISs, Several s
were conducted to explors relationships that might be rea-
sonable to expect based on experience, the fierature, or inter-

views. For de, it was hypothesized that the region of
the country might infl indirect effects:identification

Prajects were aggregated into FHWA regions 1o test this

obzerved. Ancther hypothesis tested was that more indirect
effects would appeac in cases where supplemental BISs werne
required; however, statistical tests did not bear this out. In
addition, no statisticalfy significant relationghips were iden-
tified between indirser éffects and population change rate,
sponsoring agency, project size, of development objeciives,

The onetested hypothests that was borne obtby statistical
analysis congerned (he date of the project DEIS. As shown in
Figure 1, there was a clear tend toward idenlifying increas.
ing numbers of indirect effects over the tme period of the
sampled E1Ss (1986--1993). This was a very strong statisti-
cal relationship, supported by two tests. The implication of
this finding is cledr: indirect effectsare réceiving more atiens
tion. Many sponsoring agencies in all likelibood will have to
devole more resources to idéntifying indirect effects.

Correlation matrices were used to prabe for other statisti-
cal relationships, and 8 few showed up. These are interesting
and deserve discussion.

First, there was a strong, positive relationship betwecn/the
existence of a local Jand-use plan and identification of indi-
rect effects. In ather words, the number of indirect effects
identified varies between projects in areas with: local plans
{55 in the sample) and those without. There: was no relation-
ship indicated with-any other type of plin (county, state, or
other land-vse plansy, One particular aspeet of this refation-
ship stoad out; when plans existed, thére wis 3 SUfong core:
lation between indiréct ¢ultiral resources effects and highs
way projects.

Another interesting finding was (hat the number of indirect
effecis identfied in ElSstended to be higher for projects oul-
side of metropoli ical areas (MSAs). This relation-
ship i3 ilbustrated in Figire 2, which shows the average nur-
ber of indirect effecrs identified for projects 1nade MSAs,
outside MSAs, and both inside and outside MSAs: This rela-
tionship. was pasticularly strong for inditger wetlaods and
ecalogic effects.

Indirect Effects As Areas af Controversy

There were 12 projects in the sample whose ELSs indicated
thal & controversy exisied conperning indireet effects, His
instructive to-discuss these projects separately, bscause the
degree of controversy appears to affect the type of analysis
used.

Overall, the controversigl projects identified ap average of
6.3 indirect effects, dx opposed 1o 4.5 in the sample of 90
projects: Every one of the controversies invddved the poten-
tial economic and Tatd-use change that woisld pecur becaiiss
of the project. On cach of the |2 projects, at leastone socio-
ecunomic orland-use indirect effect was identified,

The of land indiredt sifects identified was
strongly corvelated: with controversial projects, The projécts
cain be further categirized. Certail projects ae growth stim-
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Figure 2. Indirect ¢ffeces by project loeasion.
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ulating—hase whose pirpose i3 to stimuldle economic
growth vis-d-vis Jand development (i.¢., those thai have gco-
nomic development as a project seliing point). An example
of & project of this. set is the: New Hampshire Route 101751
Iraprovements FELS, which stated that one of the areas of
controversy was “impacts associated with secondary devel-
opment possibly stimulated by the project™ (47, p. xxi}. Only
ane indirect effect was analyzed in-any depth, gengrally
refesred to a8 secondary development, and only one other
catégory of indirect effect was idemified {wetlands). These
are disunguished from projects that are growih serving—
those whose purpose 18 fo serve existing or planned future
development (i.c,, land development thatis largely erexclu-
sively independant of the P son project).

Two-of the mote comprehensive studies of indirect effects
as arcas uf controversy took place in Pennsylvania: one link
«of the Mon/Fayette transportation project southof Pitisburgh
and the Lackawanna Valley industrial highway in the Scran-
vorrares. Both pipjects involved controversies concerning
indirect effects. Both projecis also had an identified goal of
stimulating sconomic developrment within their areas of
influcnce.

o pssence, the Mon/Fayette DELS provided a develop-
ment feagibility. analysis for each of ‘the parcels considered
sujtable for potenital industrial or it
based notonly on fcdatabuton information
aswell, In addivion, the DEIS idendficd indirect offects con-

inl d 3
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identified in the BIS on the Sears Istand project from allibe
major categories. There weré five sotiogdonomic, four land-
wse, and five wetlandsiecodogic indirect effects,

Forall indirect effects catepories on controversial projects,
fewer than onesthird were in the sketch gualitative care-
gorics; the parable p age for the 1 ple of
S0 projects was 61,7 percéat,

Indirgct effects studies condudted on controvérsial proj-
ects ended (o be mathodologically more complex than was
the case with the general sample, regardless of the sumber of
indirect effects considerad. The typical level of deail in indi-
rect effects studies carried out on controversial projects is
found in the EIS for the Page Avenue extension project near
$t. Louis, Missourl. Secondary effects were identified ag
being controversial in the DEIS because of the potential for
induced developmentin the Mississippi River floodplain, An
extensive discussion of this {ssue was included o the EIS
sloog with a calculation of projected acreage of development
that might cecur in the foodplain and s detailed assesyment
of the floudplain capacity. Other related indirect effects; such
as visual, were also discussed,

Even though wetlands and ecologic indirect effects were
not explicitly listed as controversial in any of the 12 contro-
versidl projects, guantitative techriiques werg typically used
when these indirect-effects were identified {which occurred
ot five of the projects).

An example of ecologie studies carried out because of a

cerning vegetation and habitat, fiscal ‘impact, ¢t
cohesgion, and community facilities. For the Lackawanna
Valley EI8, key concerns were jdentified with respect to the
effecty of secondary development on & broad array of
résources and existing infrastructure, A total of 20 indirect
effects were identified, and derailed stodies of gach were pre-
pared. The studies covered sociocconomuc, land-use, water-
quality, wetlands, ecologic, air-quality, noise, culural
resources, and other 1ypes of indirecteffects,

There was.a lendency for controversial projects iy the sam-
pie to Involve highways, although the statistical relativaship
wag not strong. OF the 12 controversial projects sampled, 10
inyolved highways: This. was & somewhat higher ratic than
1Hie generul sample (70 of 30 were lighways): There wers no
transit or airport projects inthe sample with coniroversial
indireet effects identified in the EIS. The only type of praject
1o have s significant statisticsl relationship with controversial
indirect effects was port projects. OF the four port projects
identified, two fiad controversies concerning indineet effects
{Sitka Harbor, Alaska, and Scars Island dry cargo terminal,
Maine). This sample is not large enough for firm conclusions
w be drawn.

The- Sears Island Dry Cargo Terminal project was cons
ceived as-a means of simulating the Maine economy. The
port plan included a bridge and access highway. Among the
sxtensive Hst of controversial issues on this project was Vsec-
ondary impacts telated to the potential industrial park on
Sears Island” (48, p. viil). A total of 19 indirect effects were

sial indirect effect is found in the South Lawrence
wafficway EIS documents. The project was located near
Lawrence, Kansas, and ‘in the vicinity was an ecologic
resource known as Elkins Praide. which contained two
threatened and endangered plant species. The preservation of
prairie tand. identified a5 dissppearing rapidly because of
development and agriculmure, was noted as a major 1ssugin
this area. The indirect effect gt issue was the effect of see-
ondary dévelopmeént on Elkinis Prairie. A dotailed biological
aspessient, involving: qualitative ay well ag quantitative
information, was carried out, closely coordinated with the
USFWS,

Tachnigues for Analyzing Indirect
Effects In EiSs

The discussion of techniques used in the EISs for analyz-
ing indirect effects examined is divided into two sections; the
first cavers the results of statistical analyses concerning leyv-
els of effort and detail in indirecr effects studies, and the ssc-
ond gives examples of I types of methodologies that
sppedred in Bl1Ss in the content analysis.

Statistical Anglysiv-of Technigues

The checklist used in the grouped levels
of effort/detail on indirect effects studies into three cate-
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gories: quantitative, with tical results derived by arith-
mietic or mathernatical methods; detailed qualitative, com-
prehiensive discussions of effects geaerally consisting of
mote than three paragraphs; and sKetch gualitative, dizeus-
sions generally consisting of three paragraphs or Jess:
Detailed qualitative tech in the EIS are ially an

fie. problems. Both the DEIS and FEIS were peepared in
1992, The project also had & controversial indurect effects
isgoe involving the potential for larger-than-expected sec-
andary development.

The entire indirect effoets analysis for the Ozack Mountain

[T

elaboration of the kinds of arguments presented-in sketch
qualitative analyses. Typically, more arguments are utilized,
muore polential issues are discussed, and more daia sources
dre-consulted in the detailed gualitalive approaches com-
pared with the sketch qualitative approaches;

Gyerall, the ElSs examined tended to use simpler ech-
niques to-evaluate indirect effects. Of the 275 indirect effects
identified, 147 (53.5 percont) were evaluated by sketch qual-
itative tchniqes. The coniparible pérdedtage for detailed
gualitative technigiies was 14.5 percent, and 32 percent of
indirect effects were evaluated by g ive technig
Socioeconomic indirect effects :cndcd to-beevaluaied some-
wlhiat moee frequently by gquansitative lechnigues than the
wther categories, whereas sketch qualitative techniques were
used somewhat more frequently for land-use and ecologic
indirect effedts.

The level of siudy detailfeifort vaded to.some degree by
wpe of project; rcﬂcckmg the data presented- eaclier abont

direct effect identification, E18s of nei highway projects
tended 10 use the more delailed qualitative, or quantitative.
techriques. Less dewil was typitally used in BISs for proj
sets involving bridges of improvements to existing high-
ways. Transit project EISs typically used cither quantitative
or sketch gualitative technigues, whereas airport: projects
tended (o use the more detailed techwiques for their indirect
sociceconomic effects analyses and skeich gualitative or
quantitative techniques. for the oihers. Port project EISs
tended to use quantitative technigoes for most indirect effects
studied.

Some project-specific variables were found 10 relate sta-
tistically to.the levelof detailfeffon vsed 1o study indirest
effects. Quantitarive or more detailed qualitative lechniques
tended to be used more frequently on mors lengthy highway
projects. The number of actes 1o be acquired by a project also
varied positively with the level of detsileffort connecred
with indipect effects studies,

Population trends ina project’s vicinity were also a factor
in level of detail/effort: In areas with dccixmng or szauc pop-
uldtion, quantitative of more detalled quali

Highroad EIS comprised thres patagraphs. However, the
analysis was cogent and (o the point, It poinied out that new
developmient associated with the highway would fikely oceur
néar the seven interchanges. It was hoted that the steep,
wooded terrain in the vicinity of the proposed roule wonld
Timis the amount of development that could ke place near
the highway. The large arount of interagency coordination
{o study the areq was also mentjoned. Thi last paragraph of
the indirsct effect analysis concluded

Tt is reasonable 1 assume that so substantial future wreawide

in devel impacts are indicaied by the high-
way aligimauve. The highway alternative can be experted,
Bowever, 1o Have some influedce over the lovarion dnd pats
wm of the signifi level of anti ¢ future develop-
ryent; which is expecied 10 ocour with or without the high-
way aliernative. (48, pp. IV-7)

The Ozark Mountain Highroad study 1§ a good example.of
a systems upproach 1o evaluating indirect effects, where the
indirect effects are considered topether as a unit. The systems
approach was not-ce Iy used in th ple. Most EISs
used a reductionist approach, in which the indirect effects
were analyzed separately by categocy. This approach can fail
1o link the dndirect effects, resulting in ap incomplete ynder-
standing of how they function. The Uzark Mountain High-
road EIS was praised by the EPA in {15 summary of com-
ments on the DELS published iy the Federal Regisrer,

Detailed Qualitative Methodologies. Ansxampleofa
detailed gualitative techmigue is included in the 18§st
Avenué 1o Sandy River Colwmbia River Highway (1:84)
FEIS. This project was pmpomi as & malor highway
impro in g sublrbapizing drea ast of Portand, Ore-
gon.-Although the principal goal of the project was conges-
tion relief, one of the goals was fo “engourage econdihic
development dependent on access to and from the freeway”
{45, p.4). Thespecific example of a detailed qualitativetech
niquie conecemied water resources. In a one-and-a-half-page
discussion, the induced land-use and traffic causes of the

3

tended 10 be emploved in indirect effects studies.

Techniques Used for Indirect Effects Studles

Sketch Qualitative Methodol An ple of an
objective sketch gualitative !,echmque is found in the Ozark
Mountaiin Higheoad FEIS, & project lodated near Brangén,
Missouri, This project way being proposed to alleviat a
declared. soonomic eémdrgency in whick the économic
growth of this touris-orienisd ares was bsing stifled by traf-

indirsot effects on water résonrees were discussed in 2 pom-
plete and clear manner and then sveluated. Surface waterand
groundwater a5 well as wetlands were tonsidered togethér in
shis discussion. Jowas Clear that extensive research field work
was carried outin thie study aréa with réspict to direct effects.
The 1815t Avesue Sandy River project included both
itative and i The lting analy-
sis. of indieet effets i the FEAS is an example of a systems
approach to the study of indirect effects. Although the pre-
sentation in the FBIS was by scparate effect category, the
effects were considered in reldlion to one:another,

Another example of an indirect effects sindy taking a
detailed qualitative technigue is found i the North Douglas
highway extension DEIS. This projéct concerned a highway
whose purpose was to: provide access 10 land develapments
and réceeational ‘opporfunities on an island near Junesy,
Alaska. The evaluation of indireet effects concerning habitat
and endangered specics was p d ina detailed qualita-
five manner, covering flora, fish, game animals, other ani-
mals, and cagles. The primary method of evalvation was pro-
fessional judgment on the partof a knowledgeable observer:
However, each individual indirecr effects analysis wak con-
tained in 4 separite section of the BIS and was not related to
theother types of indirect effects. The stidy is.an example of
the reductionist iechnique for-e ing indirect effects.

A further example of a detailed qualitative study of an
indirect effect is taken from the Asioria bypass DEIS in Ore-
gon. This project was intended to solve wafiic congestion
protilems by diverting downtown Astoria traffic o & bypass:
The principal purpose of the land-use analysis for the build
alternatives on this project, which consisied of three and a
half pages, wis 1o discuss the potential for land-usé change
and developreni along the toutss. Tt considered in some
depth several of the subjects rormatlly included in & land
devefopment feasibility assessment; existing land uses.
tecent development activities, zoning, compreliensive plans,
traffic circulation, land availability, and, unique to Orcgon,
the urban growth boundary, outside of which development
activities are severely restricted. The result of this analy-
sis was a generalized map of lands that would need tobe
developed.

The Astoria bypass DELS alsoincluded qualitative discus-
sions of indirect 2ffécts concerning cultural resources, social
proups, economic development, water resources, and wet:
lznds. Bach discussion of indirect effetts was in 4 scparate
subsection of the corresponding section of the EIS devoted
15 envi 1 congeq! Ths type of preseniation
was commen: in indirect effects studies in EISs dwoughowt
the sarple of projects, This mode of presentation does not
necessarily lead to a reductionist upprodch, However, in the
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This section included u detailed ‘qualitative stody that con-
sidersd unly ndirect land-use effects. Although mawy poten-
tial subjects for indivect Studies were briefly mentioned, the
emphasis on indirecteffécts was effectively almost entirely
on land gse. Thug, an essemially reductionist approsch wad
followed in @ format that could have boen more suitablein g
systems approach.

Q itative Technig There are a great many
guantitative techniques in use in the environmental profes-
sicns. Many of them were ‘éncountered during the content
analysis, A réview of examples of the technigues for assess-
ing indireet effects of wansportation projects follows, along
with 4 mm—e detailed assessment of some of the more com-

ive dnes. The ¢ jon is organized according w
mj{)r categodss of discipbnes typleally analyzed in EISs.

Sociveconomics.  The ficld of snciosconomics iscludes
areas of concein: such as.e0 ic devélop employ-
ment; population, fiscal impacts, community cobesion, com-
munity facilities, and relocation. Secioeconomics were fre-
quently combingd with land use in the EfSs examined.
However, for the purposes of this study, the two categories
are separated. Because so many of the transporiation projects
weré. o2 d with e develtp in séme way
(close 1040 pereent of the projects included #8352 project
objective), sociveconormic indirect effects were commonly
addressed ‘in the, EISs examined, A total of 25 EISs used
some form of guantitative sociceconomics indirect offecs
analysis.

One of the common quantitative echnigues used for ana-
tyzing socioeconomic indirect effecss was the ¢conomic
base, or multiplier, approach. The basis for this tehiigue s
economic base theory, which asserts thata region’s econosiy
is-driven by basic industries, meaning those industries that
aré involved inexporting goods and services toother regions.
Hence, they bring in revenues 1o the region, thereby stimu-
lsting growth in nonbasic, or local, industries. The unit of
measurementin this ype-of mniysxs is usually emiployment;

Astoria bypass DEIS, each discussion was ially an
independent entity, with litle assessment of how the effects
might interact. For example, the developable lands identified

iis ings or ‘The ol ased w calen-
late the gain 45 the multiplier; 4 ratic measunng the amount
of lovat growth that follows growth o basic industrics. Sev-
eral rounds. of cffects are possible, indicating successive
impacts of jobs, income, more jobs, mare income, etc.

irthe Yand-use di ion were uot specifically considered in
the ‘water resources or wetlands indifect effedts studies.
Rather, the wetlands and water discussi WETE Fultipit

more generic in nature. This type of approach was common
in the 90 projects sampled when multiple indirect effects
were discussed.

Another type of approach to detailed qualitative analysis
of indivect effects can be found in the Trunk Highway 371
new construction DEIS, 2 project near Brainerd, Minnesota.
The purpose of this project was to ‘ease wraffic congestion,
especiglly during the tourist season, In this EIS, indirect
effects were considered briefly in several different subsec-
tions and then discussed in more detail in 5 separate section.

are derived in many ways.and are available by
industry, region; and county from séveral federal and state
government sources. Sophistcated technigues, such &
input-outpul analyses; are sometimes nsed o derive multi:
pliers on 4 regional basis, These wete useally found ondy
mrajor BISs,

A simple gxample of the multiplier approach is presented
in ‘the 18151 Avenus 1o Sandy River (1-84) FEIS, Here, the
Ciepon Department of Transporwation estimated that 16 jobs
are genesated directly dnd indirectly for every $1,000,000
spenton highway construction. Therefore, construction costs
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of $56 million will resuli in 900 jobs that are genérated
directly and indirectly by project construciion,

A more comprehensive variant of this techiiique was
included in the New Austin Airport, Manor, Texas FEIS.
The FAA Alrport Environmenial Hondbook requires this
type of approach on airport E1Ss. Employment was estimated
for construction activities, airport operations, and sirport-
associated development. With multipliers from-a variety of
sources, direct, indirect, and induged ermployment wag then
estimated for 1998, 2002, and 2012 (the base year was 1993)
for the three principal alemative actions. Income and ecg-
aomic putpat were then estimated o the same format for
Texas and the Austin area. Barnings were estimated. for the
county where the propased project was Tocated, A similar
type.of analysis was thenconducted tocstimate the effects of
construction expenditures. Tn the course of this analysis, the
FEIS explained the intervelationships as follows:

Diirgct effects are those ansing from the purchases made by
the construction secior needed lo undertake the project; tndi-
recyeffects are the sum of sll rounds of purchases by all the
intervelated sectors of the state cconemy. hcgmmng *mth

of the services (fiscal impact) was then caloylated, and fiscal
fevenue, in the form of increased tax revenuss {propenty,
sales, income), 'was estimated. Net fiscal impacts wers then
calzulated by subteaction. This entire analysts was conducted
in some detail, with attention to local schools, potice fordes,
public works, recreation facilities, and so forth, A total of 27
pages of the FEIS were used for this purpose, and most
results were presented inquantitative form,

One-of the mast-sophisticated secioeconomic techniques
was used in the Nashua-Hudson cir ial highway
(Mew Hampshire} FEIS. This methodology interwoye both
Tand-use and economic projections. Anextension of 4 waffic
forecasting model (MmU'I‘P) was ysed 10 calcolate employ-
ment and land ¥ fative effects by teaffic
zone inthe siudy area. The MinUTP model poriprises three
main parts: {1} sociosconomic data, (2) a tighway network
and wafflic analysis zones, and (3) MinUTP algorithms,
which d ine trip-generation and trip i, trip dis
tribution by purpose, #nd assignment-10-a highway network,

Traffic analysiy zones were defined by usiog a sef of
boundary oriteris, Including faclors such s municipal

these which supply the liers of the dirport

sector. Indinge! effects are distributed Gronughom the econ-
omy with additional rounds of purchases, Induced effects of
the progcci 8¢ g d by the ion of goods and
services made possible b i d with the con-
stuction pm;ccc {43, pp. 4-39)

Several secondary sources, including economic studies
by the WS, Air Force and two private consultants, were
psed for the economic analyses conducied in the New
Austin Airport FEIS.

Bstimating the aumber of employees by using the acreage
of project-related development was another techuique used
tw assess indirect socioeconomic effects, Anexample of this
methodology appeared inthe Sears Island dry cargo terminal
FEIS, The project relied on data from the Maine State Plan-
ning Office and g markel study of the port. The nurber of
emplovees expected at the associated industrial park was
estimated based on the acreage available and the wypes of
industrics likely 1o locate there. Pactors ‘taken from se¢-
ondary sources were used (o estimate the nwnber of ariploy-
eey per acre by indestry, An-analysis of the labor raarket
within 80.47 ki {50 mi) of the project wis used to estimate
iabor shortages that might follow. Income of the projected
work forde was then estimated along with expenditares on
goods and services by éimployers.

Subsequent sections of the Sears Island FEIS ilustrate
how mdirect economic effects aré spread iito othér sodio-
[ ic areas of , all under the heading of sec-
ondury effects. Based on the labor market analysis, the
nursber of workers potentislly moving into the ‘Searsport
urea wag sstimated and then muluplied by 2 personss
per-houschoeld facior 10 arive at an estimated: population
impact. From this, demand for housing seas estimated, aad
demand for-local and state seivices was estimated, The cost

boundaries. major activity ion density, rivers
and streams, and futdre land-use devclopmcm T‘mee munic-
ipalitivs and 48 taffic zones were inclided in the study area.

The project steff intgrviewed soclosconomic specialists
and focal busi and Tivic rep ives 1 develop the
basis for prajecting employment and Tand-use changes that
could be expected in each zone without the project. This was
a common approach in the more comprehensive indirect
effeces studics and apprars to provide a level of credibility
that ptherwise might be absent

Regional data were used to prepare an overall tand-use pro-
jection for the study ares. This projection was based on zon-
ing, land suitability, and corrent and anticipated development
trends. Bulldable areag were satimated by excluding known
wetlands. Regional employment projections were allogated to
the zones based on projecied nonresidental land wses,

Trips werk then generated for each zone depénding on
existing land uses and the number of dwelling units. Trip
attractions were also ldentified by using dats on employment,
schiool enroltment, and dwelling units: The number. of tips
was then estimated among all zones by using factors based
on nationwide studies. Trips were distribuipd with a gravity
model thaticok travel time into accont, Trips were assigned
o routes by an oquihbrium assignment process that mind-
mized travel times.

Tralfic was projected in each zone tothe year 2010 for no-
action and project aliernatives, An iuteractive process was
then used 1o realfocste land bses to. specific waflic zones
based on traffic projections: Por each waffic zone, the pro-
jected land vse and employment that could be attributed o
the project. were isolated by subtricting the model’s results
for the no-action dlternative fromi the results for the attion
alternatives, For gach traffic z2one, the following statistics
were caloulated;

« Total houging units with and without the project;

s Total square foptage of nonresidential building. space
with and withowt the project; and

¢ Totl opumber of employecs with and withoul the
project.

These data were used o estimate other indirect sociceco-
nomic effects for each municipality in the study area, culni-
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use ard developroent constraint iapis were then prepared and
entered irto the GIS for those greas within 1.6 km of eath
interchange.

Next, regional economic projections were used (o praject
employment and population changes ot the Jocal level, The
fotecast data were then allogated to developable tracts toosti-
mate the uliimate land-use composition within the siudy
aress. This was mapped and entered into the GIS: A com-

natinng i & caleulation of total additional tcipalcostsand
revenues attributable to the project.

Land Use,  Allthe quantisative land-use indirecy effects
techiniques involved land-use acreage, Waflic volumes, and,
in some cases, farmlands. Quantilative methodotogies for
pssessing Jand-use indireci effects were utilized on 1T proj-
ects (12 ‘percent of ibhe sample). Zoning, recreation, and
viggal impact concems were dealt with exclusively by qual-
tative means.

Qusntitative techniques for projecting land usesinvolved
estimating, changes in housing, employment, and. traffic,
Traffic profections by zone were caleutated with housing,
land-use, and emiployment data used as input. A madeling
wehnigue used in Meve Hampshire has been discussed, A
somewhiat similar approach ‘was pursued in the Ferry Street
Bridge (Eugene, Oregon) DEIS, Heore, input 1o the fraffic
maodel consisted of employment and dwelling unit data sup-
plied by the metropelitan planning organization. As part of
the land-tse allocation process, growth was located in trans-
portation zones in 2 manner consistent with past trends. The
resultant Jand-use ch were in accord with the
egional comprehensive plan. Therefore, the primary con-
cern becamne the rate of land-use growth instead of its loca-
tion, The forecasts did not take into account any pressure for
changes in zoning or plan designations, which was regarded
85 too speculative.

Cie of the most comprehensive land-use studies was
undertaken as part of the Mon/Fayette ransportation proj-
ect. This project, which would tonnect West Virginta with
Pitlsburgh by s limited-access highvway, was Cotweived pri-
marily as a means of stimulating a stagnant local econorny
by relieving. iraffic tion and cabancing vebicular
access. The Mon/Fayette projoct wias broken down into four
EIS&, the limiis of which were defined ty vsing the fogical
{erming concept.

In the southernmost of the Mon/Fayerte BISs, a DEIS for
the section from I-68 in West Virginia fo State Roule 6119
Fayeue County, Pennsylvania, a comprehensive land-use
forecast was'prepared based on use of & geographic informia-
tion system (GIS). Based ona consensus of those involved in
the study, a decision was made to limit the studies of land-
use change 1o e ares within 1.6 km (1 miy of the propoged
interchanges. Potential developable tracts were identified by
extensive consultation with regiona!, municigal, and local
planning officials, chambers of e, private develop-
#rs, and economic development essociztions, Existing land-

hensive evaluation of each interchange avea was pre-
scmed inthe EIS to-evaluate and tabulate. potential land-use
changes. Tables were presented with the following informa-
tion for the no-build and project altematives:

= Total developient ares, in acres;

« Acres required 1o acoommodate growth; and

« Percent of the total area identified for each land-use
1¥pe.

Land-use types were divided into three categories: light
industrial, cial, and residential. The projections were
prepared for 1997, 2010, and 2020 (base year was 19933, The
GIS files prepared during the land-use indivect effects siudy
served as the basis for subsequint land-use and resource indi-
recteffects stdies,

Another GIS approach was followed for Jand-use indirect
effects studies in the Bolton Intérchange DEIS. This wasa
proposal foranew interchange on I-89 in a rural area of Ver-
mont. The purpose of the project was to relieve waffic con-
gestion and improve safety conditions on lotal roads that
were heavily used for access to ski areas.

A study area was selected to cover 0.8 km (0.5 mi) on sither
side of an B-km (5-mi} segment of the Tocal highway thal
would be affected by the hange. After 1 with
Tocal officials, existing and furare land uses and zoding were
mapped and ontered into the GIS. Sweep stopes, wetlands,
soil types, floodptains, and prime. agricyltural Jands were
also mapped and entered inlo the GIS. Criteria for fand
develppment constraints were identified, and the GIS was used
10 overlay 2l development constrainy nd identify devel
apable fand, The resulting maps were presented in the DEIS.

Development trends and das, such a8 bullding pormits,
veere addressed, and Tocal officials weye consulied 10 identify
the parcels and land uses most likely 1o be developed as &
result of the new interchange, An extensive discussion ofthe
findings was presenied in the DEIS,

The réscurce impacts of secéndary development were not
considered in detail in the Bolten Interchange DEIS: they
were evaluated in 4 sketeh qualitative manner. The detdiled
land-use data and GIS files were not used to. quantify the
potemial indirect effects on wetlands, foddways, waterways,
wildlife habitat, groundwater, agricoiturally viluable soils,
ar soenic resources. OF the Il land-use studies in which
guatititative techniques were vsed, 6 did not inchude a com-

hensive analysis of ind) natural or bislogical resources

effects.

ARO00030075



48

Examples of projects that included comprebensive quanti-
talive Jand-use indirect effects studies as well as detailed nat-
ural resource studics are the U8, Rouvte 301 corddior location
study EIS (Delaware),. the -Lackawanns Valley industrial
highway EIS (Pennsylvania), and the 18 1st Avenue to Sandy
River (1-84) FEIS {(Oregon). These projecis employed exten-
sive mapping of land uses atid projeciions based on niumér-
ous consultations with focal officials, planners, and develop-
ers. The 118, Route 301 Study, which was one of the most
comprehensive analyses of socioeconomic and Jand-use
effect Tuded: d d gualitative ideration of wets
lands indivect effects. In the cases of the Lackeawanna Valley
and 18)st Avenue projecis, the analyses were extended in a
systems manner 16 cover séveral resource issues in detail
{these are discussed ip subseguen sectonsy.

Four projedts incorporated quantitative studies of indirest
effects on farmlands, An example of such g echnique was
inchided in one of the Mon/Fayete nansporation project
ElSs, this one covering the portion of the project between
170 aind Route. 51 in Washington and Allégheny counties,
Pennsylvania, The FEIS for this projéct discussed secondary
effects on land use and farmiands and used an analysis of aer-
ial photdgraphs, soil surveys, and maps to/identily farmlands
that could be affected by secondary development. A rating
systemn of high, modere, snd low indirect-effects potential
was used. Of the 28 secondary development sites identified;
8 were rafed as having high potential for impdcts on farm-
lands, 9 weré rated with moderae p ial, and the }

of this was thut most of the potential secondary development
areas:wire jhclided in the detailed analysis.

Indirect effécts were specifically sddressed 16 the swidy,
alihough the modified LESA scores were not separaicly cal-
culated. Instead, the indirect effects studies concenwated o
pvaluating the polential distnbution of secondary land-use
development withoul singhing out sny specific sites, The
LESA scores.covered both direct and indirect effects within
rachaliernative corridor. Howewver, it probably would notbe
difficult lo extend such a rating systern to studies in-which
individual secondary parcels or sites are identified in indirect
ciffecis studies such ds the detailed land-use analyses dis-
cussed previously,

Gealogy. Soils, end Warer Quality,  Quantitative studics
of gevlogy, soils, and water guality mdireet effects were con-
ducted i only two instances among the sample projects, both
in Pennsylvania. Thesé were the Lackawantia Valley indus-
trigl highway and the Mon/Fayette wransportation project.
The first is used g5 the example of how quantitative indirect
effects studies were conducted in this area of concern. Une
of the important areas of controversy inthe Lackawanna Val:
ley project was the potential effects of secondary develop-
ment on formerly mined sites and their acid runoff. Thisisa
unigue problem, but the indirect effects technique wolld be
gegierally applicable in-cases in which: geology dnd water
issues are of concem. The Lackawanna Valley project in.

ing 11 were rated with low potential,

Because of the U8, Department of Agriculture require-
ment for a land evaluauon and site assessment (LESA) o
projecis affecting prime farmlands, die ares of concern
porentially lends itself w0 quantitative gnalyses. The LESA
methodology considers the types of agricultueal operations
taking place on individual famn propesties, the soil types an
the property, and factors such as zoning, adjacent Jand uses,
and avaiiability of utilities. The resulting scores (LE and 8A)
are sumimed to derive an overall value for the praperty, Cris
teria-are then set to determine the degree of adverse impact,
This technique can be pursued for indirect effects analysis,
but it requires that individual parcels be identified, which was
often congidered beyond the scope of indirecr effecie studies
for EISs.

A modified LESA-type methodology was uged on studies
for the U.8. Route 13 relief route project in Delaware. Mod-
ification of the LES A muoihodology aggregmied properties'so
that & farger study area could be accommodated without an
unduly cumb wy process. The goal was 1o use
the methodology 1o indicate the magritude of ¢ach alterna-
tive corridor’s impacts on the agricultural industy. in
Delaware. A study drea consisting of a minimum of 16 km
on either side of the alternative righis-ofiway was desig-
najed. Because altgmatives often ran parallel 10 ong anothee,
the study arga was actially considerably wider than 1.6 km
in most areas and excesded 8 ki in some cases. The result

volved comprehensive-mapping of land uses and potential
development parcely within 4 large study wea. The study
area incliidgd all siunicipalities tooched by the project, and
its resultant extent was considerable, covering aboul 259 km®
{100 mi®) far this 29-km (18.mi) proposed Highway. The
study look & systems approach, tylng all the indirect effects
together in a single, comprehensive analysis. A 102-page
technical memorandum devoted to indirect effects studies
weas included with ihe FEIS.

Soils and geology were examined from the points of view
of erodibility and mining/mine hazards. To tie the problem
togesher, walorsheds, groundwater, public water supplies,
and floodplain 2 were also studied,
Each gvaluation followed fundamentally the same proce-
dure, in which information wag gathered and tabulated, cal-
culations were performed as nécessary, and judpments wese
made about the polential forimpacis in a high, medium, and
tow format, Bach category of condern was studied for each
potentis! secondiry development site.

The geologyfeoils study concentrated on mapping 20l
units, identifying and meastring those that were erodible oy
otherwise unsuitable, and identifying the percentage of
eradible or unsuitable soils adiacent w water. The min-
ing/mine hazaids siidy identified, mapped, and tabulated
formerly mined gites and recorded their statug (reclamiation,
subsidence, depth) and the potential for reclamation, Surface
waters were evaluated by inventorying streim quality (phys-
ical/chemiical and biological status}, mapping and measuring

subwatersheds, and identifying the percentage of gach-sub
watershed within sach scoundary development site. Ground-
waler Studies were lmited, because the primary aquifers
were already heavity poliuted with acid mine drainage, and
secondary aquifers were very limited in yield. Therefore, the
public. water supply was entirely dependent on surface
walers, and quakity, use, and treatment of surface water were
the matn issues. The public water supply analysis included
consideration of the likelthood of impacts on water guality in
each subwatershed, the extent-of public water service, cur-
fent treatment plant Toadings, and the potential for problems
with sewer gxiensions.

Wedlands, Quaatitative wellands studies werg inchided
in indirect effects studies in only five of the EISs in the 90~
project content analysis ple. Extensive.delailed quant-
talivié wetlands stidies were undeitaken in-only three of the
projects: 181t Avenue to Sandy River (184) in Oregon and
the Lackawanna Valley industrial highway and Mon/Fayetie
wansportation project in Pennsylvania. All three projects rep
resented systems approaches to indirscteffects studies, with
comprehensive: and integiated analyses 'of indirect effects
categories. In each vase, the wetlands potentially subject to
indireni effects were mapped within the study ‘area by using
Nationgl Wetlands Inventory (NWI) nmiaps and related (o
areas or sites with the poténtial for secandary development,
The 181st Avenue to Sandy River (1-84) project is used here
as an example. The project isved of & major widening of
184 in the sasters subutbs of Portland, Otegon, along With
major new aeeéss highway segment. The study area included
roughly: the land within 8 K of the project, which was
described a5 the generalized region. Existing land tees Were
mapped and future Tand uses in this area were described, in
accordance with the vegional and local land-use plans.
Vacant lands d d for future development in logal
tasid-use plans were deli d and d, yielding a net
study ares of F10.5 km® (27,300 scres).

MW maps were used to map wetlands within the vacant
tands zoned for development. Aress desigaated for protece
Hon in the local comprehensive plans were not included.
Hydric soils were jdentified by using soils surveys, and
teconnaissance-level field studies were caned ot 10 sup-
plemient the mapped information. Identified wetlands were
clagsified, mbulated. and summed. A deiatled qualitative dis-
cugsion follpwed, in which judgments wire made sboutthe
potential for impacts in the wetlands: areas. All the wetlands
were also considered s a functioning unit fo captufe any
patential areawide effects. such as interruptions to wildlife
comidors or veduction in the area’s abilily to absorb pollu-
rants from wban funoff.

Feology. Habitat studies lend themselves (o quantitative
methodologies bocause there are some commonly used and
well-understood quantitative techniques, such as the habitat-
evaluation procedure (HEF). HEP sindies can be carried o
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on a-broad regional levet or for individual parcels, depend-
ing on the nature of the projéct. Howsver, o obsetve the
types of habitats or species present, field studigs are usually
required 1o complement secondary data. This often is con-
sidered 1o-be too specific and speculative for indireet cffects
studies; dnd the number of quantitative habitatrwildiife stud-
ies was therafore Jimited in the pioject semple under study,
The projects that performed such studies were the same three
identified in the wetlands discussion,

The 1B1st Avenie (6 Saridy River (1-84) project in Por-
land, Oregon, is an cxamp{a of this rype of study. As noted
inthe wetlands di ial p
sites 1hat were properly mned were dentificd in this FEIS.
The habitatwildlife analysis evaluated the same }10.5:km?
study area

Field work, map work, and secondary duta were used to
assess indirect habitat and wildlife ¢ffects. A random sample
was taken of existing vegetative cover forvarious land uses,
snd the information was superimposed onto an serial photo-
graph moseic of the sudy area. The sample was used to gen-
eralize-the cover Lype infor foi aif the p ial sec-
ondary development sites. Field checks were made w updale
the:aerial photos, which were 2 years out of daté. The cover
types were then classified according w the USFWS BEP.
The effects of landsuse changes as mdicated by land-use
plans.and zoping were d by using hab itability
ndeéx models developed by LISFWS. The resulls were quan-
Gfied and presenied in s mateix thar considered the (ypesol
habsitat strata, their siatus, the strala arca lost, and the per-
centage foss. A detiled quatitative discussion accompanied
the quanijtative study.

N-m\dnry devel

Other Indirect Effects.  These effectsinclude air quality,
noise, and coliural resources as well as several other types
such as snergy, bazardous waste; and human health. Quanti-
tative indirect effects techniques were used o sudy these
areas of doncem on 12 projects. The Lackawaana Valley
industrial Highway project near Scianton, Pennsylvania,
serves as anexample of the more comprehensive approaches
to these types of indivect effects.

Alecquality indirect effects were ddsessed hy first identify-
ing the types ofindustries and commercisl establishments
thay were most likely to Jocate in the secondary developmeni
sues Thxs was based on consultauans with and data from

ang bust € The projected industey
lypes werg used to estimate potsntial sir-quality impacts
based ‘on typical pollutant loadings. The potential land-use
categories of secondary developrent sites were used in a
similar manner to gssess the potential for polse impacts at
each site.

For cultsial resources: indirect effects studies, each sec-
ongdary development site was evaluated for its potential for
inclnding historie st tr historic/prehistoric archago-
logical shes eligible for the National Reglister of Historic
Places. The sites were inventoried with secondary data from
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the State Histofic Preservation Officer and feld visiis, The
eligible or patentially eligble sites were inventoried and (b
ulated, anid then cach was discussed to assces s signifi e
Each secondary development site- was then rated ona five-
step scale 1o estimate the potential for significant cultural
resonrces effects.

Municipal, industrial, and hazardous waste sites were
studied in relation 16 secondary development shes: Known
haxardous waste sites were identified through state and fed
eral enviranmemal Bstings, Trash sites were identified from
aerial photography, In addition, a qualitative assessment was
made concerning the potendal for unknown Jandfill or hag-
ardous waste sites. Based on field observations, assessments
were made about the volurne of ‘waste. its areal extent. and
its relavive hazard, Thess ussessments were combined o pro-
vide a three<siep potential impact raing for cach secondary
development site.

Conclusions of the EIS Content Analysis

Based onthe content analysis, several ohservations can e
mude about the indirect effects of transponation projecis.
Figst, the contern abiout indivect offects appears to be increas+
ing. Second, there was po cuasistent definition of indirect
effects used in BISs. The primary concentration in EISs
appeared to be on the socioeconomic and land-use indirect
effects of projects, with less effort on evaluating natural
resources or aiher indirect effects. 'When indirect effects
bevame a subject of controversy. it was likely that economic
development and land-use jssues were the main concents:

Highway and port projects In general were more involved
wiih indirect effects than. the other types of transportation
facilities; and they were tore controversial. However, there
is o assurance that any. single project type hds 1o pay less
attention 1o indirect effects. General project sciing variables
were 1ot a consistent predicior of eithier (he number of indis
vt offects or the teval of offort necessary for thels analysis
A roject’s specific circomstances, ncluding its degree of
controversy, largely determines the level of effort necessary

“The techaigues used for analyzing indirect effects varied
both in level of detall and in approdch. Reductiopist
upproaches. and lesy detailed gualitative techniques were
used more fréguently than the more diailed qualitative or
quantitative techynigues, Systems approaches, considering
indirect offects a8 2 whale rather than as individual eatitics;
were avt commonly used, When they werp, the analysss
were usually extensive and comprehensive,

Na singleiechnique appeared 10 be superior of more effecs
tive than the otbers. The techniques for indirect effects swd-
ies appenred to be largely determined by what was required
by local environmental and geographic factors and by the
regulatory and political situation, There were many instances
in which brief enalyses, relying primarily on professional
judgment. appeared 1o provide sufficient inft ion fora

I surn. the Content analysia has revealed an aay of poien
sially useful lechniques and has iedicated some trends. The
content analysis suggests thal the content of an EIS is con-
trolled primarily by the detalisof Jocal environmental, geo-
gruphic, political, and regulatory conditions.

INTERVIEWS DN PRACTICE

interview Hesults on the Definition of Indirect
Effects

In general, the ransportation agendies and regulatory. and
environmental resource agencies and interest groups com
menting on the EISs recognize the CEQ definitions of ndi
rect and direet impacts as the basis for their discussions and
sctions. Despite this common reference point, there was lit-
tle agreement about deflaitions 18 they wereused in assess-
ing indiresy impacts. This finding concurs with that of the lix
eratute review and analysis of the large sample of EISs. In
practice, identification of iadirect imgacts varies from deny-
ing the existence of indirect Tmpacts to insisting that analysis
of indirect impacts encompasses Tund and water resource
areas far from the footprint of the proposed project and fore-
casts far into the future and to issues that have uncertain.con.
nections to the project.

Most of those interviewed siated that their definitions of
indirect effects ave based on an'initial determination of direct
effects. Therefore, to present a context for indirecr effects,
definitions; of direct effects are presented.

A wide range of definitions of divect effects s evident 1n
the responses of different sgeody represeatstives, One
apericy. staff member referréd anly to:the effects associated
with the project activily before operation of the factlitys=
“from the survey to ribbon catting.” This includes land tak-
ing and relocation of residences and businesses, effects on
cultural resources within the project footprim, and Himited
effects on endarigered species and wildlife habuat. However,
midst respond ded that definition to include upera:
don of the immediate projeet but limied the Torus 1 the
fnotprind or slightly beyond the fostpring of the project.
Nuoise, air, and water contaiination from construction and
operation of {he project are d under this.defininon
us are safety factors and energy usuge. Others added BIY and
borrow or dredging activities to the ilems Tor consideration
under diet impacts. The ACOE and the: siale: historic
preservation officers sometimes use 2 distance from the cons
ter Tine siandard'in highway projects for delermining a spas
tial boundary between direct and ndirect effects.

A broader definition beld by approximately one-thind of
those interviewed included effects funther removed in dis-
tanee from the project but clearly associaied with construe.
ton and immediate operation of the project’s primary. funes
tion. Thiz connotation of the term encompasses, for examyple,
in bydrology such as upstreara flooding and down

decision maker and the public,

stream. sedimentation caused by construction and ecologic

systorns impacts relating to fragmentation of habiai for ani-
mals and plants being disrupted by the project. A smallnum-
ber of respondents also consider the change of characiter and
fand value in neighborhoods abutting a transportation project
as o direct effect. Some of these effects. particularly those
thal are more removed 0 time or distance from the project,
are characterized as-indirect effects by roughly ane-hali of
réspondents

Based on e lnervigws of s study, thefe 1§ no univer
sally accepted definition of indirect effects among trans-
portation and oiher-agencies and other interesty. Similarly,
there 15 no overal] accepted, practical distinction between
direct and andirect.effects among 1hose Inerviewed. In an
attempl %o resolve this 1ssue, a few practitioners suggested
that indirect cffects be defined ax “impacts other than direct
impacts, located in or near the project and due 10 the project.”
There was some suggestion that indivect ¢ffects should sat
isfy thie “but for” est--1.e,. the effect was present becawse of
the existence of the project (bat for the project the effect
would not exist). However, it was noted in almost every
interview that differeniiating between whal would have tran-
spired without the project and what is likely to oceur because
of the praject 1s a-difficult Task.

Bome tnterviewees mentioned relatively unigue circum-
siances involving effects that would generally be recognized

§t

FHWA official, ‘was limited 1o projecis sponsored by the
samie agency proposing the project under immediaie consid-
erafion.

Theerm induced impacts is gencrafly. used interchange-
ably with the eoncept of sacioeconomic development jndi-
rect impacts. They are typically considered as the enviroii-
mental impacts resolting from land developrient gencrated
by the exisience of o particular event or Project.

Arcther approach o defiaing wiipacts. suggested by
approximately one:sixth of those interviewed, is 1o catego-
rize them & primary and scoondary smpacts and, within this
framework, include a subser of difect and Todirect Impacts.
Primary impacts are defined as concrete impacts projected
from the project, and secondary ‘impacts are: more: specula-
tive, less significant, and more questionable with regard to
the. impetus for the ympact. There appeared 1o be tess diffi-
culty and mofe untformity among intéivigwees with inter-
preving this framework. Amiong those commenting on this set
of definitions, there was general agreement that it would be
better to follow the established order than 1o try fo modify the
<urrent approach,

There was an-approximalely even splif among those intcr-
viewsd aboul whether it was more helpful wo differentiate
between direct and indirect inpacts or whether 1o refrain
from distinguishing between them. OF those who favored the

as indirect effects, B les cited by inierview participan
include the following:

+ Water-quality effects. from. point.sourse discharges on
wetlands distance frorm the proposed projecy;

Blune nuigralion and beach érosion due to ¢oastal high-
way projects)

Effects on the relative scarcity of materials used 1 con-
strect projects (in some cases dertain melerials markets,
such s gravel, have been nearly deploted by large proj-
eCis )y

Effects on-communitics mio which residents and busi-
nesses wre relocaied because of landgking action in
projects:

Effects on-quality-of-hife 1ssues, such as changes-anticl-
pated over Ume from owner-oteupied fo rental proper-
ties, character of oeighborhood, type and quality of com-
mercial activity, and health and safety for high-risk
populations; and

Both acgative and positive ndirect impacts 1o affecied
resources-to facilitate cost-benefit aspects of decisions.

.

-

=

&

-

The term cumulative impacts has been defined as “a-sum-
mation of direct and indirect impacts of past, present, and
reasonably f ble future changes in land use, 1og
of sponsorship, in specific geographic and resource areas
affected by the project under immediate attention.”™ This
includes other yansportation projects, planned residential
development or industrial parks, recreational facifities, land
banking. and the Bke. Another definition, offered by one

. some belteved that it would draw specific atien-
tion {0 those categories of impacts and fewer indirect impacts
would be overtooked or ignored. Others belfeved that clear
definitions might help place Himits on seemingly endiess
requests: for stadies, ST othies commented that distigguish-
ing between the two types.of impacis would make a Wans-
portation agency less vulnerable to acéusations that particu-
far impacts had been ignored,

Among those who belleved that it was beuer not (o differ-
entiate between direct and indirectimpacts. some argued (hat
categorizing an impact as ‘indirect reduced i Staius and
decreased its perceived importance, even when that impact
might be of greater significance than any of the direct
impacts considered, Others sdppested-that a: designation-of
indirect would exclude the possibility of mitigation for the
imipact, The primary srgument for not differeniialing among
categories of impacts wasthat whar matiered was recognition
of the impact and nof its classification.

interview Results on Identitication
of indirect Effécts

Facwws that appear 1o be most influential indetermining
the identification of indirect effects of proposed transpona-
tion projects are agency or anterest group: emphasis. the
mature of i ion among and the working siyle
of the people involved, court decisions, and tbe specific proj-
ect-under considerstion—its physical, social, economic, and
political setting:
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H appears that those agencies with traditional responsibil-
ity in transportation planning, project desipn, and construg-
tion are more fikely to define eifects with limied parameters
that are indisputably a direct resnlt of the proposed project
and not far removed physically from the project footprint,
The agencies that most often fit this description are state
departments of transportation. Typically, represeniatives of
siate departments of Lranspmr\azion report that asyessing envi-

['f a5 p d-in the NEPA process often
conﬂacls thh the traditional measures of success for high-
way departments—i.e., managing traffic, laying down a
good road as rapidly as possible, and gefting the job done,

Representatives of agencies whose function is protection
of and advocacy for nawral and cultural resources tend to
extend the boundaries of voncem for indirect i u'npacts These

staff tumover rates lose the collective wisdom acerued over
many years, Personnel now 1o the subject are Hkely tobe less
certain of impact parameters and 1o have less knowledge of
how certain project-related actions and implemented plans
are apt to onfold over sime.

The broadness or narrowness with which indirect effects
are identified has been determined in certain cases by the el
ative strength or power of one agency compared with others
and by the stance of the tederst agencies invodved. In wess
with powerful departments of transportation, identification
of indirect effects has wended w be more limited in scope,
whereds in states with steong and well-suppoded. environ-
mental agencies, indirect effects appear to be given a broader
look. A.patlem was observed from the interviews that, gen-
erally, when the segiondl offices of federal transportation

agencies are lypically state natural the
USFWS, the BPA, and the stale historic preservation organi-
zations, The federal transpotation agencies (FHWA, FAA,

and FTA) and the ACOE nccupy a middie territory, adhiering
to their nauonally mmdaied pclmses and procedures and
@ g their i ion at state and local levels;

Agenries ofien have i apparemly conflicting mandstes. There-
fore, reaching agréement on definitions and degrae of assess-
ment 1§ often fraught with-contention from the onset,

Effects on various aspects of hydeclogy, ofién removed in
titne and di from the i diate project footprint, rre
being included with increasing fr y in the Section
A04(bXT) permit roview by ACOE offiges. In addition, the
FAA uses the terms induced and secondacy 1. denote tssues
that would be considered indirect impacts by sther practi-
(}.{}ﬂﬁl‘f’»

Certain issues genorally have been tarseted by some
offices of specific agencies. Por example, indirec: effects
caused by habitat fragmentation were typically & particular
concernof the EPA and the USFWS a5 well a5 their state
CONBErpAns.

Based on the interviews, regional snd state variation in
identification of indirect effects of proposed transportation
projects appears ta.depend to a-great extent on the planning
culture of the ares, 4n'The characieristics of individuals in key
positions in the transportation and nther agencies, and on the
relative mdspcmience of agency regional offices from their
national head . For ple, over u period of dme,
comprehensive plazming practices. in the state of Oregon
have helped increase the sensitivity of each agency o the
regulatory. mission orientation of other agencies. Project
identification of indirect sffects typically reflects the com-
bined agency perspectives. In the stale of Vermoni, 3 state-
level impactassessment law {Act 250} hag helped uniderscore
the need to develop workable interagency defigitions of
impacks.

Years of staff experience and longevity with the agency
were said to have substantial bearing on fdentification of
indivect effects. This epinion was mentioned by approxi-
mately one-half of those interviewed. Agencies with high

& ies: fake a proactive role in preparation of EISs, the
identification of indirect impacts it more extensive than in
regions where the agency offices are comparatively more
passive:

Certain state depantments of transportation wers characier-
ized by counterpant envizonmental agency steff as not
acknowledging the existence of indiredt effects. This was
reflected during the Interviews, when many. state departmient
of wansporsation staff initially associated the term only in
relation o sociceconomic deveiopment, 1o the exclusion of
natural or biological resources: This was refiected in the com-
ment by some SEENCY ¥ ives that engineer-
ing fuctors and land-use planning teckinigues were typically
too dominam over scologic and natursl resource Ssuss in
transportation EISs. Some of this focus was said 1o emanate
From an emphasiv in highway planning to stimutate deveiop-
mentand to create construction jobs in different locales. Typ-
ically, upen further questioning and discussion, natural and
biological resources were generally added 1o.the wansporta-
tion agency's definition by exempies. It was commonly noted
by transportation ageacy staff that pressure by agencies such
as the USFWS - md the EPA as'well as by the gcmral public
and envir joms has p d more atien-
tion 1 indirect {impacts on. natural systens.

Certain inteérviewees were aware of court decisions and it
igation on transportation project indirect effects assessment,
I most ingtances, it was the opinion of those interviewed thay
the court Gctions were influencing ‘the practice of indirect
effect identification and assessment. It was often mentionad
that many projects under constrction or recemtly completed
would not have advanced if they had been proposed in the
current regulatory and political climate. Projects currently in
plavning and review stages are more carefully scrutinized for
indirect effects,

Crnie of the most universally held opinions dealt with the
degree of specificity that a regulatory definition should have.
Respondents believed tha higbly detailed definitions were
net appropeiate o gful. They suggested that flexibly
adwministered categorical guidelines and illustrative examples
were needed to pr the d d direstion. of impact

assessment and argued that each sitwation reflecied such
unique characteristics that indirect effects ought 1o be
selected Tor detailed assessment on a cage-by-vase basis.
There is-also i & that delineation of spa-
tial boundaries for indirect effects. assessment be situation
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» Resistance to regulation; and
+ Pear on the part of ransportation agencies Lo be direcily
Hinked 1o development interests,

There was a strong endorsement for setting boundaries for
ions of effects based on affected resources. The concept

specific and derived from factors such as of con-
cerp~—geographic, topograpmc hydrographic, and hydro-
geologic situatic 4 pe patterns. Interviewees
strongly discouraged drawing # circk: with. an. arbitrarily
defined radivs or designating g square on 2 map containing
what may be considered un appropriste aumber of sgeare
niiles. These areas are best drawn by those familiar with the
characier of the resources and with the topogrphy, quality
of habitat, plans, and vaiue systems operating in the imme-
diate geographic area,

Interviewees indicated a range of time projections for cir-
cumscribiing indirect effects assessment that coversd 5 1o 50
years. Preferred time limits for projections varied according
19 the transportation mode and agency or resouics area, The
longest time frame was sugpested by some alrport planning
officials, although FAA headquariers rep ives did not
concur. The FAA headg s stafl suggested that 10 years
is more reasonable because of anticipated changes in av:amm
naise lechnology. The most I d p
fime frame was 20 years. This 15 the traditions! roaci :iesagn
standard for life of project expectation used in highway
design, and many economic forecasts use this time delim-
eatjon, Transit officials in some regions-use a 15-year pro-
jection for assessment of indirecteffests. Time projections of
5 10 10 yedrs were also frequently wemtionéd, Tn-two inter-
views, agency Tepresertatives Stated thet local ecanomics
can change significantly within 10 years and that pollution
standardy that can affect limiis on development are very
likely to be modified within that time. ‘Oné respondent
believed that anything beyond § years was simply no more
cthan & guess.

The definition of the CEQ term teasonably

5

is considered critical in identifying indirect elfects for analy-
sis. Most intervi hasized that each project has a
unigue and complex set of conditions. In sclecm\g indirect
effects for detailed study, a broad swccp rather than a.narrow
look was preforred by eavir becanse a
narrow view, either spatially or tcmporal}y might overlook
foreseeable undesirable offects—effects that might be
avoided by madifications in project design.

Mast interviewers suggested that specific triggers fypi-
cally prompied asscssment of certain effects in detail. Each
agency appeared to be somewhat blased and more sensitive
toward triggers that comesponded o their own area of
responsibility. Those interviewed stressed fhis as a com-
nelling reason for multispecially feams o perform feld
sospections during initial stages of project development. The
Fan extends indirect (or secondary) effects peo-
graphic boundaries o sncompass that area beyond the phys-
ical boundaries of the airport where the traffic is primarily
alrport related. Some state departments of transportation and
offices of the FHWA suggesi that' a 10 percent increase in
projecied traffic volume dus to a proposed project inanargs
should stimulate analysis of indirect traffic-related effects.
The ACOE and some state hisioric preservation offices have
designated certain distances from the. fodtprint {4 fimes the
foutprint) or the center dine {61 m (200:11), 244 m {800 fi}, or
Odkm {025 mi)). o ding on the circ yaf aproj-
ect as the focus for any cffecl dxreci or indireci. Areas char-
acterized a8 sensitive, or noncompliance in
relation to environmental resources were also suggesied as
triggers (areas needing detailed, investigation for indi
effects) by interviewses from the EPA, the ISFWS, and state

future has substantial bearing on time projection decisions. It
has been so controversial an jssue that several practitioners
involved in one large projict expressed thie need for estab-
lishing boundaries of reason, offering the phrase “that which
is commonly considersd appropriate™as a definition for rea-

sonalile.
Rel # indirect effects in detail appears tobe
tased en the following:

= The speculative nature of predicting growih in specific
areas;

» Lack of baseline information;

= Lack of control and responsibility for zoning and Jand-
ust regulation:

» Concerny for being required fo mitigate for projections
based on speculation;

= Unwillingness o alfocate funds to underwrite research
and snalytical studies;

pa ts of natural resourdes.

Several comiments Juring the irerviews highlighted spe-
cifie effects thar need more ¢ analytical X
They are as fdllows:

= Limits imposed by the ability of loca! infrastracture—
ge and ater iy storm water manage-

ment, potable water supply, and school, medical, fire,
and police services——to-absorb additional demand;

+ Quality-of-life issues; and

« Bocial eguity o such as impacts on and
racial minosities, mgh health risk-and speaal'neﬁad fale i
ulations, and ally deprived pop

1, g

interview Results on Technigues for Asesssing
indiract Etfects

The interviews confirmed that a wide range of analytical
methods are wsed to assess indirect effects. Thers appenr to
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be fow standird or preférred except for

indbrect effects on wildlife babitat. The HEP developed by
the USFWS and shorter veisions modified by state wildlife
agéncies {e.§.. Texas dnd Pennsylvania) are typically used
for detailed habitat studies. Two independent sources esti-
mated that an average of approximately 10 percent of transs
purtation project EIS analytical budgets are allotied to-anal-
ysis of indirect effects. They did nol consider this an
unreasonable demand.

There are three findings of particalar importence that con-
com analytical technigues. One is that most of those iner-
wigwei believed that qualitative professional judgment of sea-
soned staff was generally better, or equally proficient, w
estimating indirect effesis than sophisticated computer mod-
efing technigues. Bven though most interviewses were tore
comfarable making decisions based on quantitative analyses,
there was & high level of concern about the reliability and

for suck information 1o provide 2 balance with the
econontic or tralfic opgrations data that typically support.a
projéct need,

Clogely assoviated with this sécond finding was the i
versaily held opinion thiat, 10 dbtain adequats assessment of
indirect natural résources effects, somie level of field investi-
gation by spproprigte experts s necesswry. Some inei
viewess stressed this more Than others, but all insisted.on is
importance. Each situation is different, and ihe actual condi-
tions cannot truly be represented by secondary means,

The third principal finding indicates an increased need for
reliable methods for estimating impacts. This need will
become mipre evidest as the planning procedures of the
ISTEA and the Clean Alr Act Amendmients (CAAAY are
iniplemented and with tiem tha need for rigorous and com-
prehensive analysis of indirect effects—in particilar, those
related to growih in vebicle miles of wavel and in growthiof

Ievel of uncertaintly In the results of sophisticated o
madeling techniques, In addition, 3 number of inferviewses

population and employment. The same is true in meeiing
confomuty mquwmcms of the CAAA in nonafiainment or

associated with large projects thet used
madeling methodalogies in assessing impacts voiced concsm
about the susceptibility of impuct assessment methods to proj-
ecl promotion and marketing instead of their use to1ake a hard
Iook at impacts. They alsa believed that the assumptions dri-
ving the data collection and analyses were not sufficiently dis-
cussed or guestionied in celation o their appropriaténess to the
project under review, Regardiéss'of the underlying moftiva.
tion, whether it be professional bias, Tack of andlytical rigér,
or political pressore, it was believed thit much expense was
indurred and much time was committed to performdng elabo-
raii 2natyises thiat, in effecr, “did Tittle efse than generaté a lot
of numbers that had little meaning.”

The second finding was a conviction voiced by shghtly
mre than half of those intervigwed. They believed that. cur-
rent local-dila are tore uselul and realily oriénted thanuni-
versal predictors and 1hat local information is relatively easy
tecollect and analyze with labor-iniensive techniques com-
pared with computer ‘modeling meihods. Comprehensive
plans or master plans used as secondary source information
in-preparing ‘EISs ‘were reponied 1o overpredict levels of
prowth, thereby inflating projected waffic volumes and indi:
rect effects. [t was alsor stated that many BIS results have not
hact accurate predictive foroe gver time. Inaddition, neigh-
borhood character and local value orientation were noted as
being rarcly addressed, Bxtonsive local interviews with pubic
officials, planniag otaff, rep ives from chambers of
commerce, professional associath enviri I organi-
zations, and individusl mesidents of communities were
deemed by many of the interviewess to bie critical for obrain-
ing credible information. It was noted by some that informa-
tion derived from these sources can provide a reality chieck
on likely land use and sconomic developmentag well ason
local needs, preferences, and controversies. One interviewes
commiented: “There was no substitute for this inforvation,”
Ancther added that thees 18 o need 1o dévelop scceptable

. The appoitioning of the burden of reduc-
ing air p must be-accomplished througha
statewide interagency plunning process. One federal agency
mterviewse noted that there appears o be little recognition
at-the state level of the potential magnitude of the effect of
these laws.

The following ftems were noted By study participanits as
criticsl aps 10 information feeds for improved andlysis of
transporiation project indirect elfects:

CTra—

« Before-and-after studies of comparable situdtions!
Before-and-after studies depicting indirect sffects of
tratsporiation projects on land use, sconomic develop-
ment, and quality of life are limited. However, the need

for more studies was. a Ly enp d
amiong those intérviéwed: It was suggcsted thal a care-
fully selected set of stadies be & in

detail, reflecting buseline data, pro_;ccuon assumptions,
sourcesof data, analytical models and research methods
used, assumptions employed in resesrch methods and
mtodes, and resuls over Gme increments of § years,
Carrying capacity analyses for indirect effecis: This
ncludes information on variables such as soils, topog~
yaphy, wettands, and maximum density for human and
wildlife populations:

Baseline data: § was reporied that, in many cases, staff
resources and funding have nat been allocated i suffi-
ciert unts to blish ad baseli 1011
o natursl resources (typically, adequate date are not
already compiled o readily available through wther
SOWCEs):

Monitoring practices: State departiments of transports:
tion have funded research of highway project effects on
habitads and specics (€:g., desert irtoise) for use inbet-
ter predicting the effects of future projécts: However.
monitoring i§ generally hot perfurmed fo determine

B

short- or long-lerm impacis on land use, water and air
gualiy, nolse level, wildlife and habitat, and other envi-
ronments. Monitoring would wst projections and sdd 1o
case wdormation for predivting Tpacts from futire
projBCls,
Quiality-of-life variables! Agency representatives ap-
peared fo be gencrally unaware of how 1 approach
measring thes vategory of Indirect effccts. Compilation
of analytical criteriz and tools by which quakty»of “ife
variables can be d are ded o f; the
analysis of effects.

interview Results on indirect Efects integrat
with Planning Procedures

The process by which projéct design and assessment pa-
rarmeters are determined appears to be the most orivical aspect
that shapes the confent of EfSs, As a general rule, indirect
effects were yeported a5 being more likely 1o be recogaized
a8 matters.of imp when the following practices are
followed:

« Lead and cooperating agencies meet reguladly at laast
ontes monty) Tor general discussion as well as for spe-
cific projéct planning purposes;

« All lead end cooperating agenciés are involved in
agsessing projecteffectiat the inception of the project;

» All lead and cooperating agencics coruinug 10 be regy-
larty involved in project discussions; and

< An slement of field scoping is done by interagency
teams i the project environs,

The highway pl % appears 1o be more decen-
tralized thay that of omer wansportation modes. Frequently,
districts within 2 state’s department of transportation aksess
needs, begin initial planning, and approach the depariment’s
central staff forassistance in further planning and design. In
some states, feeds assessment across districts is fairly con-
sisterii. Locil needs are reviewed o6 & periodic basis, and 1t
is decided at the state Jevel, in consultation with the district
and the lovality, whether the proposed project becomes
included in the state’s transportation plan. In tost cases; the
central office of the state departiment of transportation is the
reécognizéd duthority. This is nor alivays the'cage, however,
Diistriets in some statés operate with & grear dea! of auton-
oy, wsing different crtena (6 détermine nced and different
miethcds o identify and assess impacts:

Although FHWaA division and regional offices generally
encourage fexibility of approach dnd inclusten of inditect
sffedts in thes issues 1o be addressed, the level of ditsction
from these offices: varies.

Thie scale of transit systems and airports decessitates siate
and federal agency involvement very early in the nesds
assessment process. The state, regional, and often national
impact of the waffic o be managed, and the high capital out-
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lay for construction and startup operations, require mulizlevel
cooperative planning, Transit systems planning wilizes the
ISTEA major investment analysis review system, Plans for
airporis aee fed by the regional offices of the FAA, and pro-
cedures are strongly guided by the central headquarters in
‘Washingion, DC.

The first formal meetings in which objectives and aitial
parameters for the project are set are referred 10°as scoping
sessions. There may be only one or two meelings designated
a5 such, butoften the project scoping sotivities cover 2 more
exiended pericd. As new issues surface, Significant modifi-
cation in prajec design may oeéur, and subssquént sounds of
scoping may be nieeded. Ina small ber of states, prescop-
ing meetingd bave beén held to establish direction for the
project and, in Some ¢ases, to complete some aspects of
impact assessmeni critical to defining the focus of the proj-
et

Most states represented in this study have begon or are
beginning & Integrate project NEPA pli with
requirements of the Clean Water Act Section 404(b)(1) per-
mitting process. This is being done euhsr formally, through
memoranda of ag or ding among the
invelved agencies, or nformally o6 major projects: The spe-
¢ific of these agr varies from stae to st
but they are designed 10 establish standard pattems of inter-
action amonig agencies; intluding éarly ¢oordination, so'that
NEPA signoffs and Section 404(b)(1) pormitting can occur
concurrently and all cooperating agencies can provide com-
ment on projects in a coordinated fashion. These steps have
been taken to prevent the often ime-consuming and cogtly
exercises of reanalyzing projects and reestabilishing altema-
tives io meet the Section: 404(b} 1) permitting requirsments
and going back to scratch in response to agency comments
on DEISs. An-example of guidance on this topic is the doc-
usient “Applying the Section 404 Permit Process to Fedeal-
Aid Highway Projects” {30).

1t was generally reported that, in at least half the cases,
maost comments and controversy sbout 4 project’s BIS relate
o indirect effects, Several interviewees siated that if the fead
agencies bring in cooperating dgencies and othéd major inter-
sty well before the DEIS i prepared, the step from DEIS w6
FEIS will most likely be much shortér and fiore consensual.

In approximately Half the cases, those interviewed staled
that project spansors and lead and coopérating agéncies mel
OB @ tegular (monthly) basis 1o discusy miaters of shared con-
cei The mieetings often included reference to spedific’ ongo-
ing NEPA document efforts, but general business was also
discussed: In areas where regular interagéndy mectings have
gcurred (g8, bly}, cross-dgency und ding has
Beea enhanced. Without exceplion, codperating agency rep-
réséntatives indicated that they préfer o be part of the scop-
ing process from the inception of the process. They believe
that this fostets betier dndersianding among agencies, reducey
the amountof fime Zod funds expended on the project ds4
whole, and results in-better transporiation profects and sys-
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tems. In Pennsylvania and Gregon, comprehensive mulli-
agéncy planning hias-been practiced actively over the past
decade. Buch agency has acquired a warleny knowledge of
the. concerns of others rep d,-and the lines of respoasi-
hility appear to Have merged somewhatover the yoars of prac-
et Projects are app Iy & o with Jess o 16n. In

d of their agengies by ing studies thal were not
germane o the project under-Consideration bug thavrelated to
anpther area of that agency's resporsibility.

A few Inteviewses beligve the focus of atiention on’inter-
agency responsibilities and codceptual differences hag

addition, the intevaction required by Mint NEPAs in statcs
such g5 Vermont {State Law 250) and Washington (SEPA)
way reporied fo engender more mutual understanding.

I appears that‘in states where pegject sponsors. and lead
and coopersfing apency representatives inieract with each
other solely on s project-by-prajoctbasis, frastration with the
perceived resistance and inflexibility of other agenciey is

P 1. Several inervicwees believed that agencies tend
to defend their own position or tmpase their peripeciiveing
contentious manner under such cirowmnstances, Under these
ciroumstances, interagency relationships sppearsd more
adversarial, and distrist af another agency’s motivation was
evident. A few siate departments of transportation scope
prajects withiout the contributions. of other agencies,

B was the general opindon among cooperating agency rep
resentatives sod some deparimerst of transportation staff that
when interagency involvement ‘occutred very early in the
project stoping stage, a wider range of altérnatives and
impacts could be Jooked at more freely in mueh Jess time,
and presumably at muck fower cast, than if debate occimed
Tatar. A few iransporiation agencies include other sgencies in
identifying the transportation. problem-—i.e., in the préscop-
ing stage.

Ttapp d that appr Ty hadf the state transpoitation
agenaies circulated a shart list of ulternatives to othér agén-
ciex immediately before completion of the DEIS Many rep-
1 ives of the otier agencies believe that establishment
of the NEPA Section 404 memoranida of dgreements will
result in sarlierinvol and more tve recogriition
of indirect effects.

Another ixsue that was frequently mentioned by trans-
portation and other agencies was Jack of staff and financial
resources, Itwas reported that there are often toa few staff
provide the necessary depth and breadih of input into scop-
ing sessions, field visils, and angoing deliberations. In many
cases, commient on EISs. was provided only through written
correspondence. It was also noted by some {rangportation
agencies that certain other agencies oceagiopally miilked the

resulted in a public. that is inadvertently left out, Different
agencies have responded to thix issue with different degrees
of concern,

The planning teamy in a Tyler, Texas, project has been
carefully selected to include a broad reps ion:of inter-
ests from the Tocal area. [n Wyoming, a recreational project
design wam consisted of repreyentatsves. from user groups.as
well as the agencies inveived, One regional offige of the
FAA appears 10 attively seek public input very early in the
scoping process. Informal public meetings are beld, and focsl
interests are éncouraged to duke it 'out-and suggest parame-
ters of design before the agencies proceed,

Respondenits indicated. that in rilatively sparsely popu-
tated states, such as Wyoming and Yermont, public partici-
pation is quite 2 different issuc than in more densely popus
lated: states-"any voad or tramsportation project is ‘big
news.”” Under these chroumstances, people who Jive and
work in localities where projects dre being proposed usually
Tesrn about them before plansiing progresses very far. It was

i d that opinions are g y £xp 4 openly and
strongly if the issuesare deemed important and if Jocal val-
ues are being impingad upon. In other worls, “everyhody
finds outabottt, and wants 1o Jel theiropinions be known”

A differsnt methiod for ticluding public participation has
been through activie olilredch tuoaghout the praject planning
and implementation stages. For example, 1t was reported that
this has been dong in the central arterv/iunnel project.in
Boston, Massachuseits: Outreach workers. are assigned to
specific neighborhoods to explain the project impact 1o that
specific arga of the cily and overall and to elicit comments,
opinions, and complaints abow the plans or actiona related 1o
the project,

It was reported tha yet another way public interests have
been included is with analytical methods: In a few projects,
interviews with logal officials and résidenits provided current
contexi and 4 reality check formaster plan'projeciions. In one
of these projects, each person or entity submitting comment
on the DEIS was comacted direetly and asked about thecom-
ment in detail,

CHAPTER 3

¥t

INTERPRETATION, APPHAISAL, AND APPLICATIONS:
DEFINING THE TERM INDIRECT EFFECT

Extensive study of indivect effects in regulations, case Taw,
the iieratare, EISs, and interviews of agency representatives
repurted in Chapter 2 demoiistrates that. there is: no clear,
common definition of the teem indirect effects beyond that in
the: CEQ regulation. However, interpretation of what an ndi-
iect effect is miust use the CEQ definition as a point of depar-
turé because of the overriding requirerent that federal proj-
ects comply with NEPA, However, 45 2 practical mader, any
interpretation also should satisfy other statutory: require-
ments to the extent possible to avoid redundant analyses
where applicable. The other statites often include Section
A04(5)( 1) of the Clean Waler Act{effects on waters of the
United States), Section 106 of the National Historic Preser-
vation Act (effects.on locations on or eligible for listing on
the National Register of Historic Plates), and Section 7 of the
Endangered Species Act (effecis oncriticsl habitats of threat-
ened or gridangered specigs).

Cher definitions and similar wrms o agency d

indirect from. direct effects. Howsver, there js not 2 consetisug
shout what degree of emporal or spatiabspecificity in assess-
ing indirect cifects is practical or sceeplable. Thisisa topic of
the analysis framework presented in Chapter 4,

The term reavonably forksecable has yeceived extensive
review in the couns. It is 4 critically important parameter of
indirect effects not only biecause of its inclusion in tie CEQ
definition but also because it can affect the level of effont
required for an EIS as well a5 its outcome, The teom was dis-
cussedextensively inthe interviews conducied for this study.

Actording ta CEQ s Forty Most Asked Questions, reasons
ably foresesable includes wncertainty, however, the eftects,
although uncertain, mustalso be probable. The findings note
that, 1o a certain extent, the coiints have adopted this ratio-
nale. One decision interprets the term reasonably foreseeable
broadly, citing the agencies’ "overriding statutory duty of
compliance with impact statement procedures 1o the *fullest

sornetimes dienipt, with mixed results, to-¢laboraté on the
CEQ definition. Publistied literature also atempls © define
indirect effects, with vesilts that do pot substantislly differ
from the regulations (in several instances, definitions in the lit-
erature preceded the CEQ or other regulatory definitions).
Content reviews of the E1Ss showed the same result. The con-
tent reviews and the interviews indicate that subsequent defi-
nitions have not been successful in further clarifying the CEQ
definition; itis imponant ta note that, by and Jarge, subsey

extent possible.” ” Another decision defines the arowest
Himic-of the term, requiring 2 “reasonably thoreugh discus-
sion,” but not-requiring discussion in cases where indicect
effects would be improbable even if possible. Sierra Club v
Marsh (26) found that “he tesms “likely' and ‘foresesable”
. ... are praperly interpreted as meaning that the impact is suf-
ficiently likely to occur that a pérson of ordindty pruderice
would take it into account in making a decision”
Considering that indirect effects are probable eliminates
from: consideration effects that are possible, as suggested by

definitions have not contradicted the CEQ) definition either,
Consequently, an approprigle swategy for imerpreling what
constitutes an indirect effect is to focus onthe CEQ definition.

The CE( definition of indirect effecty includes the fol-
lowing aspécis:

* ‘Indirect effects are caused by the action;

« Indirect effects are later i nme thiar direct effects;

« Indirect effecis are farther removed in distence tan
direct effects; and

= Indirect effects are reasonably foresesable.

A Tusion from the find is that there is litle dis-
sgresment sbour what constitutes 3 divect effect; direcy
effects are clearly linked w0 the actipn (e, the project).
Therefore, 10 be caused by the action, an indirect effect must
be: linked to & direct affoct.

The findings indicate g ! ags with the uspects of
Tater in time and farther timoved i distance that distioguish

UBQ s Forty Most Asked Quessions and case law, The find-
ings indicate that this clarification is necessary. The use of
probable also helps distinguish indirect effects from dircet
effects in that direct-effects appesr 10 be inevitable resulis of
the: action ‘on the project’s. affected environment; indirect
effetts ave not inevirable but arg probable,

Basad on the exaduples of indirect effects observed from
the research findings reporied in Chapter 2, It can be ton-
chuded that there ate three types of indirect sffects:

« Alteranon of the behavior and functionteg of the
affected environment caused by profect encroachment
{physical, cheraical, or biclogical) on the environment;

« Project-induced growth, and

« Effects related 1o project-induced growih,

An exampls from water resources 45 ysed to/llustrate the
encroachment-alieration type of indiréct effect. 1¢ should be
e that enicroachmentalieration effects are not limited 1o
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Y or ¥ . These effects also oogur in
neighbwirhoods (e.g., from segr yand in agricultural

action. Following this logic, the induced and related effects
are indirect effects caused by the action, Inother words, it i5

areas {&.4., from alienating parcels). Asan. ple, a high-
way project is proposed in an. area that is within a lake's
watershed, The roadway portions of the pmjmt will create 8

rface for polt lation, fertilizers
will be nsed 1w establish roadside vegetation. Bach'of these
activities increases the pollutant Joad to the lake via vunoff. o
direct effect. A typical constifuent of this pollutant load is
phiosphorus, 2 plant nuldent. For many lakes, phosphorus is
a limiting factor of lake eutrophication (aging) or infilling—
e o relatively low ion of phosphorus limits the
lake'saging. Simply put, the direct surcharge of phosphorus

ppropriate to.consider a5 direct effects factors that induce
land-use or other changes: the changes and their effects
should be considered indirect effects.

Similar to the lake exumple, the key factors in land devel-
apment are also both satusl (6., availability of developable
land} and anthropogenic (e.g., favorabl ic conditions
orlocal political support). In an induced-growth scenario, the
tfansporiztion investment may often be the limiting factorof
development (ie., insufficient transportation access Timits
developmentof an area). Therefore, analogous 1o the example
of phosph in the lake, once access is provided the devel:

from the highway right-of-way con increase plant productiv~
ity; the dead organic matter from the platits increases the rate
of lake infilling, among other effects that are indicative of
eutrophication. Say it was determined that the phosphorus
load from the bighway project would accelerate the lake's
eutrophication process (an indirect cffect of the project); it
should benoted that; as with other natural systems, other niat
ural and. anthropogenic factors {e.g., residential septic sys:
tems) probabily also contributed phcsphems 1 the lakc and
were factors in the thiat accel
tion would be caused by the transportation project.
The CE( definition of indirect effects includes dspecis of
Ygrowth-inducing effects” and “other effects related to
induced changes,” the second and third types of indirect
effects noted sbove. The findings indicate that these types of
indirect effects have genbrally been the most cofitentious and
suggest that the change in acoessibility or change in travel
time~—for le, frivn & fi or a fixed guid fran-

¥

opment potential of the ares is-enb d. The develop
will, in turn, encroach o an affected environment, shering it
bebavior and functioning {the third type of indirect effect).

The typology is presented to iHustrate the vadations of an
indirect effect. These variations tay conttibute to different
interpretations of what is considered an indirect effect
Despite the vanations, sach type of indirect effect meets the
following tests:

= There is a rational nexus between the praject activity
aod. the effect through a diréct effect {i.c., caused by the
action); and

* The effect is manifested by other transportation projects in
similar séttings (i.¢.. reasonably foreseeable or probable).

The distinction betw divect, indi and lative
effects as indieated by the CEQ definitions of these rerms &s

sit facitity—ihat induces growth i a dmect effect of the

ized in Table 17. As with direct and cumulative
effects, some indirect effects are beneficial and others are

TABLEY? Distnctions between types of effects

Type of Bffect | Direct Todivect Cimulattve
Parase of Typweall Ressonably Reascrably
Effect ) F F

Predictbl Peobable Frobable

Canse of Effect ¢ Projesy

Project’s Disectand  Project's Direct snd

Trudivect Effests Indirest Effects snd
Eifects of Other
Timing of Project At Sowe Future At Tizw of Projest
Effect Comstructibn T after Dieey  Codstruction or'in
god Effect de Fuatuse:
Implemenation
Locasion of Atthe Project  Within i Within
Effect Location of Synensx Affectzd  of Systens Afferied
by the Projec: by the Projeer

adverse. Often, determinanion of whether ap indirect (or
cumulative) ¢ffect is beneficial of ad depends on the
specific viewpoint; Le,, it depends on who benefits and who
pays. As an example, a commuter rail station is consfriscted
it & subuthan fown. Ridership fromoutlying areas (., those
whodrive to the ransit station) iy nzeded to make therail line
wiabie, This dernand tecessitates constractionof a puk-and-
ride fot adjacent to the station—a benefit to those who drive
to the town from outlying areas. However, the park-and-ride
fot uses land that the town would like 1o devote 10 wansit-ori-
ented office and retail development (the wown pays). The
town. also pays:for the adverse indirect effests of air polly-
tion, noise, and travel congestion fram park-and-tide fot
users: Conflicts between beneficlaries and payers of mé:mct

his

It is important to note thet the fndibge indicate iy
distinguishing drect Troen daditeit #ffeot is aol 8¢ fme
portant &8 g sre that 't effécty asa whole yre
adequately addressed in the projet’s BIS| A the FHW A
position paper-ofi secondary and cumblative fmpact as.
sessment noted, "o ik the significance of impacts
which determines {importhnce], not whether they are
direce for] indiveet™ (6% Thersfore, It w0 considered
essential 10 draw & precise distiuction berween the terms
direct and indivect, becawse thiv distinction will not materi-
ally affect the devel of effort required for an IS or other
environmental studies. However, bieciise of the. inkerent
nature of indivect effects (i.€...not readily apparent), the
fiadings indicate that 2 framewatk i needed foridentifying

effects of proposed transportation projects are o
They lead 10 demands on the technical analysis of md:m:l
effects (the subject of the next chaper).

and ing those indirect effscta of propossd transpora.
tion projects that ‘are appropriate for consideration in
project EISs.
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CHAPTER 4

INTERPRETATION, APPRAISAL, AND APPLICATIONS:
FRAMEWORK AND GUIDELINES FOR ESTIMATING INDIRECT EFFECTS

BACKGROUND

The framework and guidelines for estimating indirect
effects of proposed transportation projects, presented below,
was developed from the following input: relevant resedrch
findings, components of the transportation’ project: develop-
mient process, and general invpact azsessment framework ele-
ments. These input items are summarized below followed by
a discussion of the resulting framework,

Key Findings for Framework Developmant

The research resulted in several ﬁndmgs with mplxcalmas
for development of & f otk for
effects. The key findings are-as follows:

» Indirect effects are different than divect effects. Indivect
effects are relatively. difficult to predict b they

specific knowledge about the impact 1o make its consid:
eration. uséful (e, specificity about type of develop-
meent that would cccur}, and (3} is there 8 need to know
abiout.the impact {e.g., b of p 1 con 1
over the impact).

There are a number of promisiing indirect effedts identi-
fication and analysis methods suggested in the Hermure
that are not typicatly applied in practice; dese methods
can help make potential indirect effects and théir cer+
tainty more apparent.

Consideration of indirect effectsin transportation proj-
ccvplanning and development should be part of an over-
all processof impact identification and analysis required
by NEPA and the CEQ regilation 10 be integrated with
project planning and decision making,

¥

Components of the Transportation Project

oecurin the futire; for any given indirect effect; there s
4 degree of uncertdingy aboui whether it will geour,
Therefore, the approach to indirest effgcty assossment
should not be fo predict what will happen from imple-
menting 4 proposed transportation project but rather
should be oriented toward identifying what might hap-
pen given knowledge of couse-effect relationships and
functioning and behavior of the affected sysiems.
Indirect effects can exiend some distance from a project
footprint, Project location s an important vasable in
defermining the extent of indivect gffects. Therefore,
indirect effgcts should be considerad primnanly during
analysis of al ive project | while it is possi-
ble to-reassess the proposal (e.g., to aveid or lessen the
effect by selecting-an alternative location).

» The type and natsre of indirect effects vary from project
1o project, No single analytical method is suited to iden-
tifying or assessing indirect effects in all situations.
Although it is possible that every transportation project
Has indirect effects, itis neither requived nor practical o
anatyze all possible indirect effects. Based on case law
{24}, the three considerations 10 be Tollowed to deter-
mine whether a particular set of impacts should be taken
into sccount-are (1} with what confidence can one say
that the impact.is likely 1o ocour; (2) is there sufficient

*

&

B

Each DOT agency has a project development process that
differs slightly from the others, For example, FHWA and
FT & projects-are developed through 8 process thal involves
both long-range Transportation system planping and shorts
ferm pig ing of projects.drawn from the plan, In-addi-
tion, project development in certgin siates i subject 1o state
envirofunental roview processes, These processes typleslly
voincide with paralle]l federal requirements. Figure 3 illus-
trates the fand i lities of the various trans-
portation project development processes, considering major
mifestones and generic terms, and Scrves &5 & starting point
for developing the framewark.

In addition to the sleps shewn in Figure 3, FHWA/FTA
ISTEA ¢ i the: requi that
studies bs condm:md of major highway and transit invests
ments in metropotitan -areas. The major investment: stody

ially includes the problem identification/needs assess-
ment: and &l ives analysisfproject design pt and
scope steps. [t broadens the aliematives under consideration
and front-loads the al analysis cc d with past
practice 3o that a preferred slternative is advanced 1o NEPA
evalumtion. Indirect effects can be Imporant considerations
in a moajor investment study, and the frarnework and guide-
Hnes are suited 1o the major investment study process,

1

Prablam ldantiffcation/Neads Assessment l

Raseline ventory

Alternatives AnalysisProject Design Concept and Scope

Fraliminary Study

Finding of No Signiticant

HEPA Class of Action Detenmination
ar EnvirormentalAssessment

Seoping

Environmental impact

ImpacyDasign: Study

1 Farrnit Applications t

StatementDesign Bludy

BDetailpd Study

Parmit Approvai(s) l

l Hacord of Decision I

Figure 3. Generic sieps of major transportation profect pl

anid devel Process.

Eloments of Varlous impact
Assessment Frameworks

WVarious impact assessment frameworks have been pro-
posed since passage of NEPA. Three examples are shown in
Table 18. lucluded are an example of a gencral framework,
one specific to social impact and one specificto
ecologic impact assessment. Each contributes to undersiand-
ing the required etements of a framework for estimating indi-
rect effects. These frameworks have many common elements:
useful for framework development.

OVERVIEW OF INDIRECT EFFECTS
ASSESSMENT FRAMEWORK

Figwee 4 ilustrates the indirect effects assessment frame-
work developed from the factors discussed above. Key
aspects of the framework are as follovws:

« Y5 Focus is-on using information provided by studies—
specifically, needs assessment and  envirgnmental

screening studics (Steps L and 2, respectively)-—that are
currently part of early stages of the typical transporiation
project planning and development provess: Inthis way,
the. framework can become an integral part of a trans-
portation agency’s.overall project planning and devel-
opment process.

¥ places the indirect offects assessment in the broader
context of local or regional social, economic, ecologic:
and growth-management directions and goals (Step 1)
and spccsﬁc notable features (Step 2), defined by me

and

%

bt asabind SRAY -
tocal governments, and the public. The framework
focuses attention on those indirect effects of identified
project acticns (Step 37 that can be related by cause and
effect to the goals and Features. This context provides a
means (1} for discerming which indirect effects, if any,
merit detailed stady because they.ars potentially signif-
icant (Siep 4% (2) for analyzing the magnitude of the
indivact effects (Step 33; and (3) for communicating the
results 1o decision makers and the public inameaning-
ful way (Step 6). However, this.context alse requires
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TABLE 18 Comp of various exvir i impact frameworks
Ertigieal Tionest Arsmen'™ Social Tt Adsamens'”
et -l
Impact deutifioation Gather Date Develop Public Scoping Prograe
' i i
Tmjaet Measuradiens Establish Bageling Condidons Dreiscribe Propod Action sid Altgrastiveg f & g % g 2
i ¥ i @
tmpact hiterpretstion Ideaitly Boblogies! Blements st Rigk Destribe Relevast Human Brvirdnmen and as g § ;,., Eg i1 ;a ni 2 § @
L i Aven ol 2 & b
Tgaes Communication jo Sehect Beafogicn Gombs sred Objeevives i i § % Syt §I *5 5 E ¥ £
Tnformatien Users p Kdesyily Protide Lpicis H ég A 7 g g Figd g g [
Predizr Likely Prdject Impacs 1 nE &uz 3 A i 29
! Investiyite Protignte Tmpasts BEL H X 5 o E
Esmblish Mutigation Objertives “  Dewemioe Probable Response of *
d Affected Pubilics 5 ; 3
Fosn Mitigation MenRlaring Objeciives «  Eaimawe Bigher Qrider and - o §
1 Courpalative Tmpactd I 2 E ; &
Selsor Monitoring Indicators : B g ; 3 5 )
¥ Recommend Changes in Propossd. Action P-§ -4 g
Idenufy Moaitoring Coniral Avess/Tresimens o Alrparives 3 § E
1 Mitigmion Plin *
Design and implemumy Monbtoring 1 i‘ N
§ Develop Mosiioring Progeem § g
Coafi i "
il Goils 1d Oljessives E ig §3 g:} ég 4
1 .
Anatyze Teends ind Recompiend ggg tg . g g
Changes o Management * g‘ 3§ § § ; £
2 Pl

that « ree and reguliiory . locdl govern-
mants, and citizens provide inpur for the assessment.

it facilitates sarly congideration of indirect effecis—ie.,
at the system.pl oF project pl stage 50 that
the proposed Gansportation improvement can be
reassessed. or adverse indirect effects can be mitigated,
if necessary, by reassessing mode, location, access, and
so-forth {Step 7). The framework is consisient with
NEPA and ISTEA goals.

- There isan e of focal scompreh
ar zonitig or subdivigion ordisiances;
Land development i the projéct’s reason for- exis-
ence;

The project will
to the area; or

- There is-a large amount of developable land jo prox-

{rmuty to the project.

ive planning

ettty
Poinnilsly
Signitiant
Ingiracy
Eturts for
Anatysly

».

¥

» Polpisi WhFH Proscact
Tachinkal,
(ruivns 32-35)

3

H

tialy imp ibility

i

igentily
impaet-Laveing
A& Arametives

Proposed

Agtion

= The frameveork is consistent with emerging principles of
lative. impact so¢ial impact assess-
ment, and ¢cologic impast assessment. Therelore, the
indirect effects assessment framework compleneniy and
can be integrated with direct and cumulative impact
assessment of & transportation plan, or project so that
duplicative ¢fforls are minimized, Accordingly, an
attermnpt is made 1o use terms that sre consistent with
those carrently used in other related contexts.

In general, the framework that has been developed is ori-
ented toward proposed (rangporiation projects that are major
federal actions as defined by NEPA (2,3), Highway or win-
sit projecs in the category of major metropolian insporta-
iion dhivestmetit gs defined by ISTEA aré dlse likely candi-
dates for framework apiplication, For projects what do nat fall
uider either category, it is suggested that the fiariework at
Jeast bie used 1o -scopé the potential for significant indirect
effects when the praject

= Is'in proximity tonotable features (se¢ Step 2) thatcouid
be-affected by praject activities; or

+ I§ i an ares where brie ormbre 6f the following condi-
o0 is présent:

The importance of these factors:is discussed in detail in
Step 4.

Itis worth poting that indirecteffects assessment is but one
of many factors considerad i misking decisions about pro-
posed tcinsportation projects. Capital project and ther déci-
siong are typically made under conditions of uncertainty. The
purpose of the framework and supporting methoids is to make
the indirect effects as coriprehensive and sys-
tefnatic as poisible to reveal the essentia] snderstanding
about the project’s indirect effects that the decision maker
peeds to know.

A more demiled desoripton of {ramework steps and sup-
porting methods follows.

FRAMEWORK STEPS AND SUPPORTING
GUIDELINES AND METHODS

Step 1 identify the Study Ares’s Various
Uirections snd Goala

Step Ta: Objectives for Befiving
Directions and Goals

The objective of this step is to use thé problém identifica-
ton/Mmeeds assessment stage of transportation projéct plan-

Invaniory
Bl Ares's  p, Activilisnof g

Paghiires

Notatie
Weongly Spasite

“ 4B Consion

> URahARn
= B eoai

= Eovkagical Diskoatms

.

Btudy Aron's
Dlreztions
& Giogts

ot ARDREBITTA.
+ Solighin: Plors
*igionig
» Frioue Grogs
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ittty

Figure 4. Indirecteffects assessment fromework.
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nirg to ;dmufy and consider directions and goals of the stady

anen independemily of the proposed ir ion. project.
The relevant dirsotions snd. goals are typma)ly sacial, eco-
nomic, ecologic, snd growth oriented. Theic consideralion
can help identify the spatial and tomporal boundaries of indi-
rect effects analysis (£.g:, neighborbood versus community
CONCETAS)
This step is timed t0.coincide with the ransportation prob-
lem identification step of the generic transportation project
g and develog process. The objective s 1o define
gaa§> af the study area (g, preservation of community char-
acter or 4 particular ecosysten) in an effort o complement
the convemtional transportation goals or problemns (&g, traf-
fic safety, inadequate lovel of service). Consequently, the
social, economic, 2nd enviroanmental gols of the subiject area
plus the ansportation goals'can bie used as inputo form a
project pmposat the next step in the generic transportation
project planning gnd devel p
Social, economic, and cnv:ronmcmal goals expressed
through formal plans refivct a current vision of the future.
Berause of their inherent rippling effect over space and tfims,
one way o measure a lransportation system’s or project’s
indivect effects is to envision the future both with and with-
out the system of project unprovements. Consideration of
vartous goalsearly in the planning process can help focus the
effort toward balancing ransportation and other needs and
also toward undesstanding potential indirect (and cumula-
tive) effects
Empirical evidence indicales that transportation invest-
ment and changes i lund use appesr to occur anly in the
presence of other factors; such as supportive local land-use
polivies and develapment incentives, svailability of devel-
opable land, and 2 good Investiment climate. Therefore, an
undersianding of local goals bined with an und d-
ing of the role that a transportation’ investrent conld play in
achieving these goals, given Tocal cireumstances, conld lead
ta coordinated formulation of a broad range of actions for
reaching these goals. Ideally, the desired future or citcome
should lead, and-the (ransportation sohution combined witk
other appropriate strategies. {e.g., land gse, envivonmental
protection, and housing} should follow,

For efficiency, this step should be coordinasd with related
activities of the metropolitan planning organizaiion in devel-
oping the long-range msponancm plan and iocally accepted

and i whers

PPEP

Step 1h: General Issues of Defining
Directions and Goaly

Goals are typically spelled out in plans or policies. The
content of available plans is typically examined during the
iransportation project development process. For example,
such. plane can provide future population and employment
growth and land development information for the sindy area,
Further, the CEQ NEPA regulation (7} requires an evaluation

of project consistency with local plans. The findihgs and Tit
erature indi that beter under g of the interrela-
tionships between an area’s transporfation:and other gosls
carly in the process can Jead 1o bitter anticipation of 4 pro-
posed transportation project’s indirect effects issues—u.g., a
balance between conflicting needs and goals. However. thig
daes tiot mean that conflicts over indirect effects will neces
sarily be'svoided by considering nontransportation gosls in
the process.

As discussed inChapter 2. CEQ has outlined gencral goals
(11 principles} of ecosystem. (biodiversity) management
{723, CEQ suggests that federal agencies consider these goals
when assessing the effects {direct, indirecy, and cumulative)
of their actions, including &ctions at the project-specific or
site-specific level. These goals bave been expressed through
2 number of federal, state; and local resource-management
plans {&.g., those for the Chesapeake Bay and Great Lakes
vateriheds),

Relative to ecologic goals, social or econemic goals are
typically not as well formulated or articulated at this time,
both generally and at the local Tevel {e.g., in comprehensive
or growib-managcment plansy. While geseral principles of
social impact assessment are being advanced, goals are typ
ically expressed in very broad terms (e.g., matntain commu-
nity character or manage growth) and vary with location.

Proposed transportation improvenients are often planned
o support an area’s economic development goals. Tn thiy
case, the anticipated sconomic grovah and land-vse convir-
sion from that.growth are to be freated as indiret effects of
the wansportation project, Undesstasding the sconomic
development goais not only should help us formulate the
scope of the proposed transportation brmipr bul also
should help us eventually understand the nature of the
induced indiFect effects,

Although it is recommended that available plans be used
ta helg determine the area’s various goals, the following
items shiowld be kept in mind:

* The age of the plan: In many areas there is no require.”
ment for periodic updaring of comprehensive plans even
whiere there is a formal planning process. Political winds
tend to change over time and a dated plan may not reflect
the area’s current needs and goals.

* The geographic area covered by the plan: Often, an
incorporated ares may have a comprehensive plan and
zoning, whereas an adjviriing unincorporated area does
not. The distinction between the incorporated and the
unincorporated srea in terms of current land use may not
be clear. However, the aby of land-us fs in
the unincorporated arga rhay affect the characler of
future urbanization in the incorporated dres, In sddition.
one municipality’s growth-management plan. may not
conform to the pverall plan for a segion.

Whowas involved in preparing the plan: It is important

to know, for example, whether the local citizenry has

bought into a 2 plan pregarcd by a
nonlocal entity.

« The degroe of importance attached fo the goals by the
public and (heir decision-making authorilies.

Even in areas where there is an up-to-date plan and an
effective planning § it is probdbly wise touse & pub-
tic mvol ¥ method or ds at Jeast to confirm the
directions and goals expressed in the plan as weil asto gather
fnformation. on the area’s directions and gouls first hand
when appropriate; Moreover, cestatnmethods can be used to
substantiate alternative scemarios in wmore detail then
supressed in a plan. This groater level of detail may be
rizeded for suhsequent indirect effects assessment if issues
are antici d: Accordingly, the hods discussion evalu-
ates appmpx 1ate public involvement techniiues for this step.

“Thie area’s expressed gouls give a part of the picture
needed ta undersiand potential indirect effects in a big-
picture context. It is.also imporant to anderstand direction
fi.e., where an area has been, where it-is, and where It Is
going). Direction can be understond in patt by 1d¢mxfymg
past, present, and anticipated soci enivi
quality, and Jand-development trends, Equalty important is
kngwing the forces that have shaped landscapes, economic
activity, and Jand-uge patterns {e.p., ransportation system,
physical environment, political, and market influences) and
knowing how the forces have been influential (the same is
true-of existing and anticipated forces).

Step lo: Méthods for Defining
Directions and Goals

Two basic tasks are required for this step: (1) define the
study area, and (2} colleet, organize, and synthesize e rele-
vant data for the stady ares. A degres of professional judg-
ment is required for both of these {asks,

The study ares consists of the broad geographic limils
within 'which the proposed project will likely have an bnfiu-
ence. For encroachment-alterstion effects, these lmits may
be . defiried by the limits of environmental systems (€.g..
walershed boundaries or regional Jondscape units). For
induced growth effects, these limits may be defined by the
ares over which the projectcould mnfluence tavel costs or
travel patterns. These limits may be defined by the travel
forécasting model, where employed, or an area 15 to 30 min
fram the proposed project. Political and U, census geogra-
phy alsoshould be considered in delimiting the study area for
practical purposes,

T should be expected that the study avea boundaries will
be refined in subsequent steps before proceeding with the
analysis of indirect effects, For example, the boundaries will
likely be shaped by thé issties of concern specific to the proj-
ect {see Steps 2 10 4}, Because it is obviously sagier 10 nar
row the study area for focus than (o expand the study ares, it
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15 advisable to err on the side of inclusion 2t this pointin the
process.

The data collection task for this step generally should rely
on readily atainisble sources. Data colloction should not be
viewed as an nd in and of itself but rather as 2 foundation
for future steps, Dala for this purpose can be both quantita-
tive and gualitative, The checklists providedin Tables Wand
20 are- {or use i identifying, organizing. and documenting
directions arnid goals.

Of course, it is important to deal with facts, particularly
when facts are readily phtained. However, fsets telt only pant
of the story (or do not exisi for all items of interest). Percep-
tions of difections and goals or opinjons about them can be
valusbie in establishing a big-picture conext.

A number of publicinvolvement téchnigues are advocated
for obtaining the perceptions or opinions. For example, the
DOT document fangvations i Public Invelvement for
Transporiation Planning {54) iy a notebook that outiines yar-
jous practical techniques of public involvement thal can be
used in a variety of situations. The reader should consult
these and other perfineni documents for details, A compari-
son of technigues relevan to goals development includes the
following:

s Visioning: This techmique typically consists-of a series
of mestings focused on long-range issues. It looks for
common ground among paticipants.in exploring and
advocating strategies for the future, With ovesall goals
in view, itavoids piecemeal and reactionary approuches
10 addressing problems. 1 accounts for the relationship
berween issues and how one problem’s solution may
generate other problems (e.g., indirect effects). To be
belanced, visioning reguires involvement of all stake-
holders and a cross-section. of citizens: R
required for visioning typically include & staff leader
committed to the process. a community participation
specialist who is well versed in the applicable subject
inatter, and staff who can interpret and integrate patic-
ipants” opinions from surveys and meetings. If forecasts
of information or alternative scenarios are o be devel-
oped, ¥ b and preparation time can be extensive:
Citizen survey: This technique is used 10.assess wide-
spread public opinion with a survey administered 108
sample group of citizens by a written questionnaire or by
inseviews in persom, by phone, or by slectronic media
Surveys can be used to obiain information for determin-
ing residents” perceptions of an area’s future directions
and goals, Surveys can be informal or formal (scien-
1ific); fermal surveys are more expensive and require a
higher level'of expertise, Survey respondents should be
selected 1o provide s composite view of the larger pop-
ulation. In this cespect, 4 survey can¢apture the views of
those wha are pot ordinarily informed or lnvolved.in
(including those who may not
Have the time to pariicipate inr visioning or other public

®

ARO00030084



»

TABLE 1S COrganization aod tabolation of goals

Project Mame:

{Check where dpplicabile)
Locstion:

Analyst: Dae:

Achieve adequate, appropriate and
ebetathle apen spate and i

Hges

Comply with stase 2nd federal water and air
islity lawa
Preservs o7 cresis

T ¥
Presorve hevitage

Provide choice of affordable rosidensinl
loationg

Provide urben wnvizonment for thoss with
special needs

Fromete land we patenis-with sense of
sorminity

Provide § range pf services iz fo-all

Prommowe 3 bealibly and safe

Provide sound manageiment of solid and
hazardous wasle
Oiheir

Support activities 1o meet changing
seonomic sonditons
Provide energy-cfficient

Pravide weith

capabilities

Targes econumic e xpor sotivities
Atrsctand mainain worldorte

Promote infill of smaller, paseediover sites
Emoserage redevelopment of older areug for
HEW. PUIpOses

P

Eé

Protecs srosysieny
Minimize fagmemation
Promite sitive species
Protest rare and keysione species
Protect sensitive eavirouments
Maintain aasrel processss

% A panural i

Protect genetic diversity
Restove modified covsystems
Otber

EERRREREE

Name
Reviewsd by

involvement initiatives). Ore drawback of the survey is
that it-is.not interactive,
Focus group: The focus group.is another ool 1o gauge
public npinion and identify citizen concems, needs,
wanis, percognons, and expectations, A focus gmup 13 a
small . group di ion with prof: i lead
Participants in a focus group are selected in two ways
d lection to ensure rep of across sec-
tion of society or nonrandom sefection to help elicit a
particular position.or point of view. A focus group.can
help conform or deny established goals. A focus group

Affiliation D

is relatively inexpensive compared with the costs and
effort of ad inga full op survey.

There is obviously some sensitivity involved in exploring
the divections and goals of plans developed by others. For
this reason, visioning is recommaended a5 2 public involve-
mem toal in most situations. for determining or confirming
the area‘s directions and goals for the future at a broad fevel,
Visioning can be used to develop alternative future scenarios
for eventual comparison with the proposed project scenario.
The citizen survey o focus gronp technigues can be used 1o

support visioning when more details about directions and
goals are required.

Srep My Produet of Defining Divectiony and Goals

The prodiict from the work on Stepi 1 ponsists ol com-
preb Hists feompleted Tables 19'and 20 checklists) of
ihe area's various direclions and goals. The sponsoring
ranspottation agency should be responsible for preparing
the list, sharlng it with those who participated in its devel-
opment, and finalizing ity content after review and com-
mént by parficipants. The Hst can be veed to supporta weeh-
nical memorandum that synthesizes the stady area’s
relevant plans, trends, policies, dnd shaping Torces. The
rechnical- memaorandum is recommended for mozé coriplex
situations.

Step 2: Inventory Notable Festures

Step 2a- Objective of Inventorying Notable
Features

An inveniory of baseling envirenmental conditions {or
sereening) 8 typically done as a project proposal is baing
developed, usually before the NEFA class of action deterngi-
nation. The typical inventory -has become fairly rauting, and
the sources of data to uaderake the typical inventory are rel-
wtively well established. The basgline environmental screen-
ing can be used as a ool o dentify notable Teatures or

vajued, vilnersble, of pnigue elements 6f the
cavironment. The vhjective of this step s to identify specific
envivonmental issues within the stedy arés against which the
project may be assessed.

Step 2b: Generafl Issues of Inventorving Notable
Features

Whethier from h Herativn  or  project-
induced growth, indirect effects from wansportation proj-
ects change the environment., Society has preferences for
how much change is-acééplable. The acceptability of the
degree of change waries depending on the affected setting
ot population. A numiber of terms are found in the literature
that.describe settings or populations. commonly afforded
special attention with respect to ct The term notable

&7

EPA noles ifie: following other characteristics s being
indicative of vulnerability as:

* Species: requiring high survival cates ingtead of high
reproduction rates;

« Species whose intringic rales of -ingrease fuctuate
greatlyand

¢ Communities with vulnersble Keystone predators: or
mutieslists.

Irwin and Rédes [55) use the ferm valued enviconmental
component a8 2 “characteristic or atiribute of the environ-
ment that society seeks{o'use, protect, or enhance.” Formian
and Godron (36) use the terms relative upigueness and recov-
ery time as rgasures of % landscape element’s (ecosyiien’s)
value, Relative uniquensss is s messure of how many com-
parable examplesof this landscage el existat different
levels of scdle, from the lacal avez 1o the nation, even the
globe” Recovery time is "2 meaiire of how long it would
tike 1o replace the existing landscape el in comparabl
form i it were disturbed or dcstmyed ” Forman and Godron
also note the importance of unusual fandscape features, ihiat
is, "types of landscape elements only found once or a few
times across an entire landscape.” Such features—e g, nain-
gle major river in p landscape-—are notable ay activity cen-
ters “where fows. of species, entrgy, or matensls are con-
centrated.”

The field of social impact assessment also recognizes vul-
nerable elements of the population: (33). It has been sug-
gested that valnerabl of the popul of a neigh-
burhood or community mclude the clderxy, children, the
disabled. and bers of low-t or minofity. groups.
Such segments may-be more at sk from the effects of air
pollutasit emissions {e.g. the elderly, children), susceptible
to-changes in pedestrian. mobility (the eldedty, children. the
disabled}, or typicaily underrepresented in providing inpuito
wansportation decisions

What constitutes a notable feature depends on perspective
(there ate likely -many other perspectives or disciplines of
study notdi d here that are d by the term notdble
fedtures). Therefore, the inventory should cast as wide anet
as possible on perspectives. Similarly, the definition of
natshle features in anarea depends onscale. What is notable
o8 tegion will often differ from what is notable tog com-
munity. or city, The various geographic scales should be
examined in keeping with the CEQ regulations, which-state

features is used in this stedy as an overarching term that
encompasses the. various: terms found io the literature.
Meanwhile, the vatious terms are described in the follow-
ing paragraphs.

EFA (52) uses terms such as and habi
noting that the term sensitive applies to ecologically valugble
species and: habital and those volnerable to impucr. EPA
added that rarity is often a good indicator of vulnerability.

that significance vatigs with contexe {3).

Step 2oz M
Features

ds for ving A hi

The objective of the environmental inveritory Step of the
typical transportation. project development process is 1o
gather information about baseline environmental conditions.
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TABLE %0  Study ares directions snd gosls checklist

{Check where applicable)

Project Name: Location: Analyst: Date:
i Generalized Setting
Within Metropotinn Swtistical Aves (demify MSA)
Cuside of MSA F—.
Both Inside and Dutside MSA Indicate Distanes to Nearest Metropotitan Center
2. T of T System (Mote: Theseritems are nat intended 1o cover entire transporstion need bt rather to use infarmation from mors detaived
asseskmernsy to provide 3 p of existing bility, service ang modsl i § i i.e., {acwors relevant 0 subsequent indirect
effects analysish
e Henufy missing links in poreation systen
w  Map and describe gxisting level of service on minor and principal anterials and theis scoess Characienstios.
e Indicate distance 1o nearest interstate highway if not in study area,
& Map and despribe existing transic routes and demand.
& Map and describe major coneeniraions of existing and planned development,
8 Describe modal i ionsle gl peting and comp y oy
k3 Teend Praiection
Declining O —
Statie {41 %710 years) i —
Stow. Growihy — —
Rapid Growtr { > 10%/10 yrars) I —
Emglovmen Teend Prgiection
Dexlining — —
Statie (£ 15710 years) — J—
Stow Growih — —
Rapid Groveth (> 10%/10 years) J—
Planning Context:
Yes No 1f yes, idensify by tifle, agency and date
Zoning agency
Stuate Master Plan
County/Regional Master Plan
Municipal Master Plan
Growth Management Plan
Water Quality Mansgement Plan
Other Nagural Resources Managemen Plan .
§. For each plan identificd In No. 3, key goals, o and tink to other plans (specify, io purticular, related to 5

land wse development, the transpoctation system, and natural resoutce p

8. Deseribe sny efforts to elicit local needs and goals from residents and/or agencies {source and resuit).
7. Deseribe known plans for major new or expanded activity centers including public focilities.
1s the sctivity center dependent on D ¥ystem b Yes No
8. Is the transpor 4 Unked to zad fand Yes No
If yes, is the nature of the linkage to:
Serve the needs of playmed growik or
Channefize growth P, 4
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Indirecteffects assessment requires 4 big-picture approach.
Tables 21 anid 22 were developed, respectively, primnatity
from coticepts it EPA's report on écosysiem approaches 1©
highway bnpact s8sesament (52} and from Pive's approach
0 04 ity impact {57} These tables arsto be
used by the analyst 1o perform the requisite big-picture
inventory, Notable features can then be gleaned from the
inventory lists with thechecklists in Tabfes 23 and 24, Table
24 way prepared to note that, - twough ensctment of Jaws,
society as 2 whole hay in effect placed & valué on certain
resources or determined thateertain résources require specis)
consideration before actions like transponation projects are
andertaken. Table 24 fists pertinent federal Taws, stale dnd
local wansporiation Ggencies should éxpand the st 1o
include pertinent state and locat laws. The following are
p ially useful of ecologic information; National
Biological Service, National Herifage Prograim Network,
Figh and Wildlife Information Exchange, Regional Matural
Resource Plans, and Resource: Agency Management Plans,
o sddition, habitats of concern for various regions of the
couniry have been described genericaily in a report 1o EPA

« Comprehiensive plan, historical studies of the eommu-
nity, papér accounts of public opinio

Published statisticy—existing measures and future pro-
jections of demographic factors it aies, regiod. dnd
nearby dreas from the LS. census, comipfehensive
plans, and utility companies and journey-lo-work Statis-
tics from thie U.S, census (withia an urbanized area, the
metropolitan planning organdzation should be consalted
for population and employment statistics because K
wouild have these and the future, locally approved proj-
ects foruse in transportation planaing);

Citizen survey or focus groups torasceriain what people
fike most about the arca and where they would take vig-
tors 1o give them a feel for the ares (uniquensss);

Pield studies 16 analyze physical elermbnts of ngighbor-
boad ¢r cormimunity form.

B

&

S

Field investigations:should be performed {0 confirm sec-
ondary source informalion or 1 investigate items novident-
fied through readily available information. After confirma-
tion, the location and extent of invenioried itoms should be

Py

by Southerland {38); it should be desermined whethier or not
suth habitals are present in the study area.

The following ate p ially wseful souses of
nomic information:

d or i
PP
It is peissible that & project stidy area could contain a oum-
ber of possible notable features and differing views of what
is notable or why it is notable; For these reasons, it is in-a

TABLE 31 Ecosystem conditinas inventory

Frofect Nasot: ey

Asabs Thae

Betiing

Describe/Charucierize
{Wap Locations}

Stitrarban
Landscapes

o

Grtetiways
Rampart Fopulations
Wetlands and Riparian Zooes

Drainage Pamans
Tabiral Vegoution Diversity

Roral
Watersheds
Local i

Ripierian Coreidors

Endenics and Migeatory Species
Ripariin sod Porest Corcidots
Hydrology

Landsespe Pattern Diversity
Diisperaal Routen

Wildland

Begional Beosyiieni

Resmow Hablet

Contiguous Hebitst

Habitat Fosrior Speces

Usigue Boviroomends
e of Tndecior

Hubditar
Sabpopulation Movemeats

Hame
Reviewsd byt

TARLE 22 Soci

71

ic-conditlons

Projeos Name: Lacsion

Asalyn Dgte:

Ecounomic

Residenis” oscupationad mix

Tobs ncommunity {enix)

Joty ing bafance (self

Incdme distribution mix

Jowrney to work (length and mode)
Jub growth faie

Business

ip-and services oh

Demographie

Population growih. raze
Populstion age mix
Househisld rypes

Eetived poputtion percent

Socisl

Community cohesion
Crimie rates
Clubs; sports and

Education Tevels mix
Sewe of controd over chiange
Balanice of old timers and newsomers

Physical

Housing stoék mix andd values

Openspace peroent

Town ares asd Torm

Separation Bom other activity denters:

Resideniial density

Bz of land uses

Town edge setivity

Hiztorie simctoses and plases

i ion and traffic ob istics
d dewign i

Infrastracnine charactér

Commesetal Building sesle

Town enicance sstting

Seeric chardcer

Treeg and vegetation pressnce

Noise levels and timing

Reviswed by

Uransportation agency’s interest (o have as many. interested
parties as necessary involved in determining the notable fea-
tures Tof & particular study area.

The collaborative task force public involvement
technigue. appears ideally svited for this purpose. This
technique is described in detail in the DOT Innovasions
in Public Invol for Transp Planning
{54} document. A collaborative task force Is assigned s spig-
cific task with 2 time limit te come 1o 3 conclusion 16
resolve an issue subject to ratification by official decision
siiikérs. A collaborative fask force has:the following basic
featires;

« Acsponsoring agency that is committed 10 the process;
* Atask foree formed of representative interests;
* Emphasis on reslving an Issue through task Force coti-

sensus;

* Detailed p tons of material and technical assis-
tance for complete understanding of context aiig subject
miatter; and

= Serial meetings o understand and deliberate ‘the
issugs.

A collaborative task force can require relatively significant
resources. Among these are an expetienced, neutral facilitas
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TABLE 23 Notable features checklist

{Check where applicable)
Progecy Nemes: Location: Analyst O
Spseily
Esnnystem Festunes
... Regionsl habitats of concern/oritiel aress
o Bars, ot spevies and habitat

Bperies raquiring High survival raes
Species whoes Tafiiie raes of increase Miiciuate groay
Commynities with #hin predatons or ialk

Substandard smounts of open spsce snd recreation
Morrcomplisnce with state and federal envitonmentsl laws
High of olled solid and huzardons waste sites
Inadequale affordsble housing

Inadequate scceus 1 amenitiss

Bionomicatly distressed aress

Lack of instinational Jand use controls

o High proportion of popiiation consiising of:

Minorities

Lasw-inconne residents

Elderly

Low groporttion of loag-erm residents
Locations of poor iraffic flow
Crher

Reviewsd by

tor, staff techmics! support, presestation materials' vnder

dable to lay individuals, and, vsually, speciafized con-
sultarits. Several meetings are likely, with each consuming
several hours.

After collecting data, the wsnsportation agency. shoyld
assemble a preliminary list of notable features for potential
uEE Ay impact measures in the indiveol effects analysis, The
safiie ‘ligt could be used for direct and cumulative impect
analysis as well. THis list forms thie basts of discussion 4t a
collaborative task force meeting(s). The final Bsf of selecied
assessment notable features-should reflect the task force con-
Sensus.

Step 2d: Product of Inventorying Notable Features

The praduct from. the waork in Step 2 consists of com~
pleted Tables 21 to 24, with an accompanying map illas-
trating the location and extent of cach notable feature where
appropriave. The list should be prepared by the sporsoring
transportation agency with the collaborative task forge,
where vsed, and shared with those who participated in its
development.

Step % Identify Impact-Causing Activities of the
Proposed Action and Alternetives

Srep Rai Ofijective of Fdervifving fipact-Cousing
Activities

The problem identification/needs assessment stage is typ-
ically followed by alternatives analysis and-development of
a project design concept and scope {proposed action). Typi-
cally, the transporiation project descripiion consists of basic
information that describes the facility to result from the pro-
posed action or al i W d year of comple-
tiun, type and function of facility, project length, termini,
socess points, gnd numbenof lanes, Thisis especially troe in
early projeer stages before detailed information becomes
available from preliminary design stadies. it is clear from
this gtudy’s rescarch findings that 2 more: detsiled project
description than is typicsl is needed 1o make indirect effects
miore appdrent eatlier i the project planaing and develop-
ment process.

The chjective of thig step o the framework s 1o go beyond
thie typical projec déscription ta substantidte those impact-
Causing activities that a project will entgil. This iy consistent

e

TABLE 24 Notable features addrossed by foderal statutes

73

{Cheek wikere spolicable]
Brojent Mame: Laestion: Antlyn Daegs
Resouree Type o Aced Statute/Orther Bourte of Information and Mep Lotations
Bection 41 Resouresy ol 5 Az 1 Looal Parksor B Offivials: Stz Historic Preservavon Office wr

o P Parke ol Becrestional Landx
e WIS wnd Weaierfond Refiges
.. Hissaric Sieg

Hisaric Dlstrigss

Archinlogicsd Redwing

Himoric Srachure.

dvical Nistorie- preservation organtzations

o Cpatial Zione

Constal Timie Managemen At

Siste Cosital Zone Mindgement Office

v, Wtz af the Unised States

Clean Waer Aoy E.O. 11980

Sisve Fish and Garee: Conyuission) U8, Fish and Wildlife Service

o Soile Souitee Aguiler Saf Drinking Wiater &0 it Nawieal Agengy; 2.5 Bl o Agerey
. Hieax af Kiovn Comsminition Oomprebietsive Brv, Regpots Gnkte sovi don ageosy! U5

Coripeiitation Lisblliy Act’ Aghony
o Floodpliing QL 1688 Federal Emergency basagernen: Agency
e Range ov Habizat of Thoesmned vr Endangeced Endangered Species At Seate Fishand Gane-Commission: LY. Fish and Wildlife Sorvice
o, T, Stenie or Recrextional River Witd and Scenie Rivers Asy .8, Maticead Parks Bervice
e Brliné or Uniue Farmiand Farmland Protection Act Ui Beil Comservition Servite
. Semaitive Recoptor Clean Air Aoi: Hoise Control At | Sise covironments! prosection sgency
i Hosavainmest or Muitieunce Are Chemn Kir fex Bimte and focal ah ad paosiati a3 P plasiag

dzations; stae | e plases; 3 of
{ransporiation pland, programs sad projects,

- ot it £ H Uriferm Lol grveminents

B0, 12898

Mame Atiliaiion Daie

Beviewe by:

with the averall framework ohjective of promoting consider-
ation of indirect effects éatlier in thé trafsportation project
developmient process: This is anexcecise thal octurs formally
or infatrrally diring the nvironmental inpact asséssment of
2 project From the wmeview of dozens of transportation proj-
et EISs réported in Chapter 2, it wppears that this exercise is
typically done by the analysts who prepare the environmen-
tal congeguences section of the EIS—i.e., after preparation of
the affected environment section of the EIS orlater in the
process rather than sooner. However, with as compléte 4
description as possibile of thi proposed aciion and aliérria.
tives early on, it is possible to begin the process of identify-
ing caise-effect relationships between activities and thecon-
text of the siudy area defined by goals and sotable

provided is for purposes of conceptualizing, not quiantifying.
effects: T other words, what ts important at this point is iden-
tification of the types of activivies the project will entatl: This
step can be accomplished with a tevel of détail commenisu-
rate with §00-scale mapping.

Anunderstanding of the ransportation agency’s past prac-
tices in similar situations—e.g., bridging of streams versus
placing & Stream 10 2 culvert—ags well a5 knowledge of rele-
vahit sections of the agency’s design manual énd standard
specifications 15 needed. Some experience is nevessary to
make judgments about thess ftems,

The project description should alse be viewed as a plece
that willevolve and should be updated as details about the

Step 3b: General Issues for Mentifving Impact-
Cousivig Activitles

A transportation project may involve 3 number of impact-
ceusing activities, Pew details may be known about these
activities at the early stages of project development beyond
the basic project design concept and scope. Therefore, this
slep may require some leap of faith by those developing the
description as well a5 an und ding that the infi i

project b known with more gertainty. In particulsr; the
Yioking of impacts end goals/notable features in Step 4 should
prompt development of more detatls about siivities - fhat
have potential for significant impact where such details are
lacking. g

Srep 3c: Methods for Memifving Impact-Causing
Activities

Table 25 is & checklist developed prisrily from Leopold
etal (79) to help substantiate typical impact-cousing activities

ARO00030088
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of transportation projecis. For a given project, peninent

impaci-causing actions can be viewed as putentiel catalysis for

deals with the:figst of these clements; the second element is

indirect effects. The-guestion for the analystis Does the tabu-
lation provide sufficient information sbout the breadth, dura-
tion, fucation, and type of activity so that the' general types of
impacts 1o be expected from the project.can be inferred?

Step 3d: Producr of Identifying Impact-Causing
Activities

The product from the work in Step 3 consists of a com-
prehensive list (Gompleted Table 25 checkiist) of the dmpact.
cavsing actiong of the proposed plan or project and alterna-
fves in as much detail as possible. The list &5 usually
prepared by the sponsoring transportation agency. A list
should be made of assumptions used to fillin gaps where
details about activities are Jacking. This list should be con-
sulted and updated as details:are developed but no less fre-
quently than the inception of ‘each subsequent siep of the
indirect effects-assessment process. If there is 2 substaniial
difference between an assumption and the detail developed
abouta particular activity—ae:g., use of fill material instead
of struc then ap ngeds 10 be made of
whethér the difference causes a substantial change in sither
the identification of potentially significant indirect éffects
{Step 43, the analysis of the effects (Step 5}, or'the concly-
sions about the acceptability of the effects (Step. 7). This
assessment can be done by using the sensitivity analysis or
risk apalysis task deseribed in Task-6.

$tap 4: identlly Potentially Significant Indirect
Eftects for Analysis

Step 4a: Objective of Identifying Indirect Effects

Section 101(a) of NEPA (2) is the “Declaration of
National Environmental Policy,” and reads as follows:

The Cong grizing the p impact -of man’s
sctivity on the imerrelations of all components of the natural
envi icutarly the profound:infl of popula-

P
tion growth, high density urbanization.indusinia] expansion,
resource exploitation and new and expanding wechnological
advances . . . declares thal ivis'the continuing policy of the
Federal. Government; in cogperation with Staie and local
gnvernments, and other concerned public and private orga-
nizations, . . . to fosier and pramote. the general welfare, o
create and maintain.conditions under which man and nature
can existin productive harmony, and fulfill the soclal, eco-
nomic and otfier requirements of present and future geners:
tions of Ameritans,

This language has two slements pertinent to indirect
effects analysis: {1} recognition of the impact of human
activity on the interrelationships of all o of the
natural environment; and (2} implication that the impact
should be balanced against other considerations. This step

the subject.of Step 7—use analysis results in planning and
decision making. The objective of this step is to compare the
Tist of project impact-cansing actions with the lists of goals
and notable features to explore potential cause—effect rela-
tionships and establish which effects are potentially signifi-
cant-and merit subseq detailed analysis {or, conversely,

which effects-arc not potentially significant and require ne
further assessment).

Step 4b: General Issues for Identifying Potentialiy
SignificantIndirect Effects

The discussion of general issues is organized by the three
types of indirect effects noted in Chapter 3—namely,
encroachment-alteration effects, induced growth effects, and
effects related to induced growth.

Encroachmient-Alteration Effects. Ecologic Effects.
The ccosystern approach embodied in CEQ's biodiversity
document (12} recognizes the “fund 1 imterce o
within and among various levels of ecological organization.”
Ecologic organization is-a-hierarchically amanged continugm
as iltustrated in Table 26. Reduction of diversity at any level
haseffects at the other levels. Theeefore -an understanding of
the interconnectiony can help reveal the chain of events
detayed in time-or space from the original uansportation
project-action ordisturbance on or within a particular level
of ecologic-organization.

As illustrated in Figure 3 (59), an energy flow diagram of
an aguatic ecosystem, the interconneciions in ecosystems are
many and complex. Many ecoldgic communities are con-
stantly chianging: Howeyver, theke is a certain range of possi-
bilities that help define a given community: In the absence of
2 major disruption, species composition and relative abun-
dance ifa community:can be expected to vary within defin-
able boundaries, perhaps cyclically or perhaps randomly.
Disruption of such systenis—e.g., inroduction of contami-
nants—creates new boundaries, chianging the range of possi»
bilities in ways that-are not always predictable.

Transpariation corridors have unique Impacts on ecosys-
tems assaciated with their linear form, These corridors may
function as. specialized habitats, conduits .of movement,
bartiers or filters to movement, or sources of effects on the
surrounding habitats. The literature, EISs, and interviews
indicate that the following indirect. effects of transportation
project “actions can have important copsequences for
ecosystems:

« Habitat fragmentation from-physical alteration of the
environment;

» Lethal, sublethal, and reproduction effects from pollu-
tion;

+ Degradation of habitat from poliution;

.
+

TABLE 26 Components of bislogical diversity

Tt

] Species diversity: The variety of indivi

seross the land
o™ ar 51, i iy
Biy” ar “larng ¥ Y

E

@ Raponaj ecosystem diversity: The patterri of logal
4

£
veferved 1048 fand

L?enl ecosystem diversity: The divecsity of all living and son-living components
wtl!hin_ 3 gven area and thew ineerrelationships, Ecosystems are the criticsd
beiﬁgchfctOlugic:l opersting uiiits W nature; A selated term s “comimunity
diversity,” which, refers to-the variety of unigie assemblages of plants and-animals
{communities). Individua! specias dnd plani communities exist 88 elements of locat
ecosystems, linked by such.as 3 d predati

and

species, including ariials i
and microorganisms. i Flanc, fuagd
® Genedc in_awy:v\m-ia:inn withiri species. Genetic diversity enables SpELies (o survive
in.a variety of differsnt envitonments, and sllows them to evolve i tesponse i
The bierarchica! asture of these s an. i oncept. Regi
pmcxms Eorm the basic matrix for, & thus have P infl an, local
Local ecosystems; in tary, form the maryix for species and genetic diversi ~ vehi i
i nd regiom st Pt & Everaity, which can in mm
Relati s and are crincal as well. Plants, animals, o ith
: s 2 5 ;. communitie:
ard othier: exig in webs, which ing their ecological significance. *

Energy - ] Primary. L‘ L
Rad_mmn Prodicers ( Eraigy
. g l_lghl)J Algas Themmal
“hermal Aquajic Plart Eate Y Chemical
’ 78
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=4
Water
Pracipitation
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imants €. Small particlas of organic matter,

Figure.5. Material and energy flows inan @quatic ecosystem.
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= Disruption of ecosysiem functioning from direct mor-
wality impacts; and

» Digruption of -natural processes from altered energy
Hows.

As Showi in Table 27, these effecty ofien work in combi-
natan to produce population-, community-, and ecodysiem-
level consequences. The linkage to project acrions depends
or'how the affected sité of corridor telates to the various lev-
el of ecologie organization,

How an ecosystem may respond to a disturbance or per-
turbation frorn a transportation: project iy a function of wo

A ransportation project can change the physical environ-
mentof aneighborhoad or o ity. This physical envi-
ronment supports human activities and tlersctions. Critical
factors such as community character or neighborhood satis-
faction are related to the physical enviropment and the way
residents vee and perceive their spaces, Christensen {40)
identified seven sovial impact variables related o the physs
al environment and neighborbood satisfaction, as follows:

« Recrestion patterns at public facilities;
« Recreational use of infornial outdoor spaces;
= Shopping oppotisnities;

rather digsimilar characieristics of the ecosy X e

. P ian dependency and mobility:

and recovery (36). Resistance is the ability of the system,
when subjected ta an envir I chiange or potential dis-
wrbance, to withstand or resist variglion. Recewvery or
resilience is the ability of the systent to bounce back or retur
ifter being changed. This concept of ecosysiem stability is
useful for assessing indirect effects.

Socioecomomic Effecss.  There is evidence (60,61 that
changes associsted with highway projects indirectly affect
the stebility of communities. For example, just as habitat
fragmentation from transportation projects-can lead toeco-
logic consequences, ighborhood -seg i may
increase residential mobility as well as increass conversion
of single-family dwelling units 1o apartraents or addition of
newmultiple-family dwelling units. The {or this phe-
nnenon are complex and may have numerous physieal,
démographic, and economic causes. Indeed, It {8 genorally
agreed that o single variable cannot be used 1o quantify the
effects of transporiation projects on commanitics.

« Perceived quality of the natural eavironment;
« Personal safety and privacy; and
+ Agsthete and cultural values.

Tuwas suggested that these variables beused 1 eaplore
effecty from chaniges fh the physical environment from land
development, the variables appedr 1o be-applicable 10 the
effecss on the phytical environment from ranspostation proj-
#cts as well, For example, a highway projéct can physically
after the Jocal steeet network or increasé traffic ‘volumies on
focai streets, both of which could affect pedesician mobility
gnd, consequently, interactions and neighborbood satisfac-
Hon.

Categorization of effecis on the environment presented
in Table 10.can be a useful tool for identifying socioeco-
nomie indirect effects. OF particular note in Table 104s the
opportunity-threat category of effecis-~ie., those that can
oceur while a project is being planned but before construe-
tion. Examples include effects on real estate investment and

TABLE 27 Some possible effects on from transporiation profects
Toirect Bifest Indlnet Bifiet SBowe Maniutatioes Positbie Cobyequenon (from individus offects
o5 combigation of effeits)
®  Fhiveical Alisrptos— # Fabitar Foigniertation ® Creati of Soelies Paiches * Lol rmiaidon 57 wite-ranghiy species
Habioas Dedrnaion @ Cfention of Bartiers #. Loge of stevior o afeaaiakitivg ypecine
® -Creation of Mors Bdges w  Divers movuiley lmpanty
» rginkg or Pooding ®  Braslon of gemetic diversity and amplificetion of iobresding
{pardieninty for deolared spdemary spocien)
#  Increxsed prodobility of lorsl bitinerive {roen small peoulitiog
sizes bl redivoed Hinlihcod of re-establishrnend (beinuis.
Smmigration i iohibied by burtler)
. Snevessed of weedy gpecins
] o Gesersily, roduced biological divarsisy
* P ® s of Habie . Changss in Reprodustiee % Changes in. - pikagls of variv spacs
Polbatents-- Togichy e Behavier end Rates. & Changes in Ecodyires Siristure a5d Fusttion
Sohavioral Bifecis & Changen in Food Souses
@ Aheration of Naversl # Altered Encrgy Flows ® whww‘sm & Change in Beosyseny Abllizy 1o Suppors Life
Proceiger-8.8, . from effocts oo bivths, deashs,
Hydrology, Species imigration sad emigtuion
Tternotions (8.6, @ Changes is Veguinive
roppenie and farsesure
predanar-—peey}.
anlgraion

maintenance of property. Sucheffects may indicate the long-
terin: indifect effects of 2 project once:-implemented.

Induced Growth Effects. Three general calegories of
transportation-related induced growth effects can be con-
cluded from this study’s research findings: (1) projects

79

cases-——e.g., pofl or airpoit landside facilities—specific land
developmeni proposals by other enlities may. have been
formed in.reaction to, of in jon with, the proposed
ransportation project. Ta such cases, the land-development
and related effects should be treated as indirect effects of the
transportation project, similar to the project-serves-specific

planned o serve specific land development; (2) projects that
would Jikely stiroulate land development having comple-
mentary fungtions; and (3) projects that would Tikely infiu-
erice intraregional lapd-development locaticn decisions. The
degree of certainty, specific knowledge, and need o know
about the induced growth and rélated effecis~—ie.. the
amount of atlention that should be devoted widentifying and
analyzing such effects—varies among the categories; it is
genersily bighest Tor the first category and lowest for the last
category. For sll categories, the search for certainty and
knowledge should include an evaluation of current and con-

devel of the first category. The extent and ‘nature of
eventual landside developmenit can be forecast from market
studies; infrastructure capacity, and other factors. In othey
cases; confidence and specificity about the likelihood of com-

ph y develop can be id d from studies of
comparable situations. For example, rescarch (60) suggests
thathigh eiented b figuee more prowinently.in
the fandscape of roral i h than suburban: or urban

interchanges (wher land valuey typically support higher
denaity uses). Distance to nearest wrban areais 4 major fac-
tor in the rate of developrment of rural interchanges. Other

teniplated plans of private ertities and focal go and
interviews of individuals with knowledge of the local resl
estate tharket and capital improvement and land-use plans.
Moreover, a8 with indirect effects in general, the focus
should be on exploring interrelationships among the effects
and the goals and notable features.

Projects Planned 1o Serve Specific Land Developmen!,
This category of induced growth occurs. when the proposed
transportation facility would serve specific planned land
developmient (at €xisting or proposed activily centers)—e.g..
highway interchange ortransit access for a planned shopping
mall or stadium, This type of effeet is cormmon when land
developmentis ugsed a5 4 selliog point for the project and the
trarisp fon and land-development projects arg interde-
pendent. This category is associated with highway, ransit,
and rail ‘modes. The land-developwient proposal and it
related effects are indirect effects.of the transportation proj-
ect. There shoild be a high level of confidence that the
effects will occur; there should be 2 highlevel of specificity
about the nature;. extent; and timing of the - effecis; and
B the land develop is the transportation project’s
reason for being, there should be a high need to know the
cffects so the costs of Tand development can be weighed
against: its benefits. Consequently, such eifects should be
detailed in the environmental document.

Projects Thai Would Likely Stimulate Land Develop
Having. Comp tary | i This of in-
duced growth occurs when the proposed transportation facil-
ity will likely si land supporting func-
tions that complement the facility's operation—e. g., gas
stations, rest stops, ‘and motels at highway interchanges,
cargo and parking areas near airports, and cargo areas at
ports. This category iy associmed with all portation

factors inclide taffic vol on the i ing. road
{higher growth potential with bigher walfic volums), pres-
ence of 2 frontage road (more intensive development), avail-
ability ol-waler and sewer, and proximity.to a régional town
{62). Quadrants on the right-hand side of moforists approachs
ing theinterchange on the main {inferstate) highway are morg
prone 1o development. The need to know sbout such effects
depends vnthe p ial forsignificance-—i ., the Jikelihood
that the indirect effect will have an unacceptable impact on
important stedy ares goals or notable features,

Projects That Would Likety Influence Intearegional Land
Development Loeition Decisions. T category of in
duced growth otours when the transponation faciiny will
Tkely inflasnce decisions about the Tocation of growth and
land development among various Tocations within a region,
aphentmenon commonly referred to as intraregional devels
oprnent shifts. This category is associated with highway and
transit modes. On aregional basis, the impact of highway and
fransit-projecis on economic growth appears to be minimal;
however, the localized effect of such projecis on land use can
be substantial (1,60). If the conditions for developmaent are
generally favorable in a region-—ie., the region iz undergo-
ing wrbanization—then highway and transit projects can
become one of many factors that influence where develop~
ment will occour. Extensive research on the topic of the
impact of highways on intraregional locational decisions by
oibers, and a jesser amount of refated research on transit
impacts, has produced certain generalizations about the cir-
curnstances of transportation-induced development shifts,
These generalizations relate (o the polential nature (type and
density) and location of such development shifts; the. timing
of such shifts is very difficult to forecast as it is highly depern-
dent oo the national economy and other factors, Where trans-

maodes, The confidence that the effects will occur, specific
knowledge about the effects, and the need to know zbout the
effects vary with the circumstances of the projéct. In some

P ion projects do influente land developmient, the general
tendency is toward relatively high-density commercial or
multifamily restdential developraent near facility nodes: up
to:1.6 ken £1 mi) around s freeway interchange; up'1o 32 10

ARO00030091
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Tovergion o Conversion of Convaraion to
Land Use grituiarat Combination Agrieuitursl - Low intengily Uses Higher Dangity
Frogression g Residential - Commproial -~ 5 Comimsrotal - Uses st Loalions
Vacant Land ndustrial Uses of High Lend Prices
Higrsway Prowitity Frovides Frams of Nodag
Fighway | ruomeyComnsd § | ool Camya o g
npast b Devslopment Shilis tmersecting Radials
@ Lo Yalues Farm or Vecart Land jor Such vaa!opmem
Importance - o ;. Weate Sondiions ars wiors Dapencent on Avcassibility lnfuences
of Hiah increasad Accessblity Right {60, maor shange in Overal Rate of Location Atracveness
& - acouss, 1arge arse of veramt Urbankegtion and Wiiel, in Tum, afforis
Impact tor Land Development tand) Eftect can be Major Othar Factars Land Price

Figure 6. Highway investmens impact on typical progress of urbanization.

8km {2 o § mi) along major feeder rondways © the inter-
chanpge; and up to 0.8 km (0.5 mi) around a transit station.
The exception s atthe urban fringe where low land prices
and high land availebility favor single-family residentisl
development. Key generalizations sbowt the circumstances
in which transportation projects induce development shifts
include the following:

= The potential influsnce of transportation projects on the
typical process of urbanization, including induced
development shifts, is generally highly localized, rather
than widespread (Figure 6), Any efféct of 2 tansporta-
tion project on land conversion is typicaliy protounced

atfiest; after the initial effect, the locationof subscquent
Tanid conversion in the area is commonly more & func-
tion. of othér factors: Further, the influence of highway
improvements on Jand use diminishes with successive
improvements as cach new improvement brings a suc

cessively smaller iiprovernent in accessibility. In eco-
nomic terms, this is becavse of the law of diminishing
marginal retums,

Land-use chianges from 2 transportation project are
derivative of that project’s indirgct economic and social
changes (Figure 7, Tables 28 and 29). For example, dif:
ferences in transportation costs promote the segregation
of indusuial'and commercial activities; office and retail

Eovhamic Changs

# Businsanes by Tapa
Capital Invsstmant by Tipe

Erpiggmant by Busivess Type
Sales by Busioess Type.

Balpta

" Lc:mv“ Poplatinn 8irs
{ ptreset Po- ois B impraved e
o Aoteeaininy Age Structure.

2 !&m&m l bt tiow Chamae
Arnions o Laeet Link by T
) | Type

Figure 7. Linkage of transportation access-land wse change.
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TABLE 38 ‘Genersl vélaifonships between iighway snd fransi ik :
Highway Froximity Fransh Froximbty
Tvpe ol Change 1 eeat Relutianstis Coinneits Geners) Relstioesblp Comaments
rdusirenl Wesk-Moderstz Facter | Acteas’to Bighway network woicalty congidendd sfter Tocatiter Wik Barmor Cenmratly, transl doet it increase
Loeation t Losarion Dentvion dégigion hay been narrgwed within 8 region: olier slemems of W Location Decisions | employnsent duagh improved
deatraliliny sypidally sor sarificed 10 gain & Sighway slie. BCREE 10 jols.
Hiswotaly, newcirrunizrmial sd oalal Nighwsss siled
seiguation of dusisies. from deminl city 1o suburds.
‘Wholesale Tesde: | Moderne-Suong Faordr. | Concerned with proximity to bhighwey screurh adegoaie {7 Nope Mo spperent selstion betwen
Lacsian i’ Locgtion Deciclons serving markes but dis tok (rploally require dirsot soteas oo intatios of wholesale Yasiness and
sxposure to 2 Nghwey . weaks twngl {acilities.
Hizsnrieuily, the iterite Highvey sysen pliyed a0 Lot pan
in deeentralization of wholtsale trade sguvity from the CBD.
Retail Trade Sirong Fassar Pardiulacly seosiive sre mrvice wailons, moels, resraunsnny, wd. | Sirong Paesor Bass tranalt gonerally benefin
oration in Laescion Desieinag oeher highwayorienied cenll peatlishment i bseation Devistons | CHO ol reade and ability of
CBE 10 compen with fuburban
iginri higheays played & & +oia in migrasion of shoppitig cemes.
vesalt trade 1o suburbs by weakening UBD comgeritive sdvintage.
e Hoderue-Suong Feogr | Graerslly, insensitive io Bighways, however Tollowisg population | Swoug Feaser Servicet send 1o foowie rei ARess
Locstiom $n-Location Detisiang shifts fo the suburbs, ring highways and vadials provided te i Losation Decisions | sereod by rapid ransit.
geeamesry for servicer-haded growch thaes
Historisaiy, helved wudiined
sepieion enployoiend is comeal
ks, although seme gyiems
scctiersted demm shifia.

®

firms:-tend 1o locate where there is.good access, visibil-
iy, and traffic {.g.; along srterial streets ornear inter-
seetions)
Manvfacturing firms. génerfally locate where there is
good-aceess to intercity highways orto pons and rail
tines a5 well as where there is lowsr land cost 1o allow
fwer cost production in single-story buildings. House-
belds, on the other hand, generally locate away from the
noise and traffic assoctated with major streets. As indi-
cated by Tables 28 and 29, the influence of transporta-
tion on land use varies by mode.
The right maik of conditions must be present for dovel-
apment to-ocour at 4 given location, Land devilopment
tepresents the sum of aumerous decisions made by
investors and consumers or tand users. Each of the basic
types of land users—ie. households, manmifacturing
firms, service firms, and rétallers—~aces different trans-
portation costs; Development precequisites taken into
account by individual decision makers include a poten-
tially wide variety of factors, such as land availability, the
quality of existing development, Jocal politics, growth
history, and state of the regional economy. The overall
judg of the marketplace determines. whether Jand
will be changed in its use. The Tactors that an investor or
takes nto are th the onas that
should be considered in determining whether s tans-
portation facility will affect development, Figure 8 illus-
trates the major factors that influence land-development
decisions and their interactions. One of these factors, ot
necessarily the most important, is adequate transporta-
tion facilides.

»

Property vatues can change significantly near rew frans-
portation facilities compared with similar properies o
affected by the new facilities (Table 30). Propenty val-
ues are-de facto indicators of the potestial Tor nd-gse
change, because investment decisions pevitve wronmd
the prices people are willing to pay foryeal property.
Land availability and price can work in combination
with the dogree of change in sccessibility to affect the
location, type, and intensity of vansportation-duced
development shifty (Figure 9). Avcess improves as
t portaticon costs d

Land-use controls can change over tioe huth dos rasule
of a transportation preject and because of other factors,
Zoning and other forms of land nirol areintended
toprotect residents from undesirable devel They
Timit the use and intensity.to which individual parcels of
iand may be pot. In theory, therefore, they influence the
amound of development that can oceur ina community
and potentially limit transportation-influenced land
development, However, if the marketplace determings a
tand-development patiern that Is inconsistent with jocal
land-use control, then p to ¢h £ 3 the
land-use controls is typically brought to bear. If such
pressurs 15 likely, and the transporiation project-is a
likely contributer to the pressure, then an evaluation
should be made that considers the Jikelihood that
changes in Jand-use contrals will ccour. This evaluation
should account for factors that indicate the strength of
the controls. These factors inchide whether the Iocal
tand-uge plan was developed in conjunciion withalong-
range master plan, the historical record of zoning
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Fipure 8. Simplified model of various fuctors influencing develop location decisions.

enforcement, and the existing amounts of undeveloped
land zoned for each.use. If variances have been difficuit
to obtain, then development probably will be restricted
terlevels near the amount of properly zoned land for each
category of use.

ment inmany ways. A general tabulation of possible fand-
developmenteffects is presented in Table 13. Asbulationof
possibile soctoeconomic effects of land development from
Cht “0) is pr d-in: Teble 31. Obviously, the
degree of certainty, specificity, and need to know aboutthe
induced effects determine the exient 1o which the core-
sponding related effects shoutd be examined.

One particular effect related 1o induced growth, the effect
of transportation investments on air quality vis-d-vis land-use
change, has come to the forefront in recent years, From the
above discussion, it is clear that transportation investments
influence land wse under certain civcumstances. Data from
Jarge cities worldwide show a consistent; strongly negative

Jation between residential density and measures of met-
ropolitan average per capita vehicular travel consurption
(vehicle miles traveled, trips, fuel consumption, emissions)

Thie most comenon implication of this situation is a Timita-
tion on the amounts of industrial ial, and multifam-
ily residential developrient that can ocour with litte oc o Tim-
Hation oo construction of single-family. housing. However, if
variances areeasy (o gain; then it is 1ikely that zoning will have
o moederating or controlling influence g land developrent—
h, market forces will govern land development.

Effects Related to Induced Growth. Induced growth
and land developrent themselves can affect the environ.

TABLE 30 General vélationships heétween highway and transit proximity snd changes In land value

Tyge of Chiangs

TABLE 28 ‘General relationships between highway and transit pr

Preveiitipraens of Highwsy-
Owsesed Buasinnsiey

owhisierial i Conmpecial
Dvelopmen

i
=

imeasive use (5.3 Tarmiand
conversion 1o a posmercisl usel.

Vaine of lnd vesd for single Thmily
residences i6, o eversge, 5ot
significanly affecind by bighways.

Highway Peoxlmity Transii Proximily
Fype of Chinge.
Gemtral Balatizoship Cnmments. Genersl Relatlondhip Comments
Lasd Viipe Apprecistion Cften strong. L0, Chgngss in tund use inted with effest. A samber of srudies miggest
sppreciation [t mavimum for | highway proximity sre importam & wncresses of 128l exvale values
tand abespting the highway. and | dereminkog apprecisiion, foliowing exvension or infroducion
dectines regularly theresften of rapid ransic. However, cther
hewever, reistionshiy can be | Land valee oremes e moxc ‘aradice suggest that i résults &re
complicared. sisharanisl aher conversion 16 € more inconclusive.

Mg A= not appiicaile: 1 = 0.3m
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Large

and Transi Stations

Particularly Near Highway interchanges

Breater Potential for Concentrated
High Density Constraction

Figure 9. Influence of land availabilisy and price on povential for development shifis.

(63). The data suggest thai {ransportation investments
worsen per capita emissions when they support development
al-the Urban fringe-—i. e, the location where the Iowest den-
sity and Righest travel ci are found. From thisitis
inferred that transportation investments will improve per
capita emissions when they create arrangements of Tand uses
that require less vehicular travel

However, the relationship between rravel and Jand use is
complex. For example, income accounts: for @ portion of
travel variability with land use. In addition, insufficient data
are available 10 defermine causality—o.g. whether low-
density residential development causes people to have more
vehicle travel or whether people with 2 proclivity toward
extensive automobile use select low-density areas for Hving:
Regardiess, the general interrelationships among tiinsparia-
ton intvestenent, land use, and air quality merit exploration,
particularly for those plans or projects that invalve the urban
fringe (generally high land availability and low lard pricey in
ah-wrbanizing atea).

Step de: Methods for Identifying Potentially
Significant Indirect Effects

There are a number of techniques discussed below that
could support id fon of cat ffect linkages betwesn
project impact-causing actions.and goals and potsble foa
ures. The techniques can be used individually or in combi-
aation, The techniques invalve various degrees of back:
ground research, which o 'large part wosld be conducted by
the ransportation agency staff. Although analysis of poten-

tial linksges would also be performed by the transpenation
agency staff, use of 2 collaborative task force to participae
in Hnkage identification and o [dentify the scope of identi-
fied effects for further study is advocated. This collaborative
task force could be the same entity created to designate
notable features under Step 2 adjusted sppropriately based on
the expertise needed to provide input on the issues at-hand.

Matrices. A projectevaluation mutrin s commonlyagrd
diagrarm in which two distinet lists sre arranged slong perpen-
dicularares (8.8, actions and environmental characteristics),
and interactions betwesn the two are noted. A weipghling of the
mtcmcuuns relative 10 zmpao:! sxgmﬁcmmc soften pexformsd

darey jeal

Presentationat matrices include descriptive (54), sgxmbe?iwi
{65}, ¢haracterized (65), pureeric (39,66,67), and combinative
(68} Although of value for-identifying direct effects, pres-
entational. matrices give inadequiate consideration 1o indirect
effects. Therefore, af Best, the presentational matrix can be
used 1o display indtial broad fudpments from other rechniques
ativut project activities and indirect effects on speéifii envir
ronmental compopernis,

A mathematical matrix is a rectangular arvay of guantities
upon. which algebraic operations can be legitimately per-
formed. Mathermatical matrices include multiplicative (69},
component interattion-imintinum Hnk (67); end ingut-output
(70-72). A critique of these varions mathematical matrices
by Shopley and Fuggle (37) 1x s follows:

» Multiplicative matrix: Although this approsch had some
success in considering project indirect effects, coverage
of such effects was not detailed or stroctured,

TABLE 31 Possible effects of lund de
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& Compongnt interaction matrix: Although the minimum
fink matrix can indicate the existence and leagth of 2
linkage (., mumber of intervening imteractions)
betweet any. two components, the structure of these
linkages is not revealed.

Input-output matrix; Very high resource needs: are
involved in constructing aninput-cutpul mairix in termis
of data and. analyiical effort. Monetary und material
fiows in the econemic and biophysical environments can
support 2 guantification of indireet effects,

-

Althotigh mathesiatical matrices could help identify-fodi-
rect effects, the effort involved in mostcases would not be
justified by the information gained. This is because larger
transportation projects by their nature result in numerous
indirect effects, However, for practical purpeses, only a rel-
atively small number of the effects, if any, are nontrivial or
important for fhe decision

Metworks. Also known as systemn diagrams, networks
can be used to classify, organize; and displsy problems,
processes, and interactions and to produce & causal analysis of
the indirest offects siteation, Obviously, the network is ondy as
good as the underlying undi ding or ptions of ofien

that illusirates transportation-land-use interactions and feed-
back loops. The chains of indirect effccts preseated in Table
16, developed from EISs, could be used as the basis for devel-
opmicntof istworks suited to 3 particular situation-or problem.

Cartographic Techniques, Specific technigues, hke
the McHarg overlay (73), are time tested. These can be par-
ticadurly nseful for wisualizing potential indirect cifects
related o Alteration of the physical environment-—e. g., habi-
tat frag i g2 ion. Comp
ized geographic information systems have greatly enhanced
the ability to process and display cartographic information.
Cartographic techniques arg limited in their abitity 10 reveal
the structure, function, and dynamics of -areas, However,
theic wtility can be expanded by relating inventaried.infor-
mation aboit these characietistics via 4 relational databsse:

fon or Y

Qualitative Inferénce. This involves & case study
description of an area of congern (e.g., habitat-or neighbar-
hood) and an identification based.on professional judgment
of the possible changes that the proposed project would
entail. The case study should focus on the elements or indi-
cators thal characterize the ares of concern by using ecologie,
economic; demographic, or social profile information from

4 ¢

complex pr and b Figure 5. p I pre-
viously, is-an exampte of a complex network with many inter-
actions and feedback loops. Figure 10-is a network diagram

t ine inivesti gations.
This technigue alsa can be used to jdentily an area's potes-
tial for inditced growth. The list of questions in Table 32 was

| Poputatiorve

Land Use Controls
Avuilable Land
Bawar & Watar
flagional Economic Conditions
Karket Profemences

!

Land Use
Spatdial Distitation

..__.._‘ Travsporiation System I

Trip Ganeration

Bovial

Phygicel
Ecusyatem Variables

Warlables

Figure 10 Netwark diagram of transporeation-land-use interactions and feedback loops.

&7

TABLE 32 Checllist for ing study area’sp il for induced growih
Project Name: Location: Analyst Diate:

Repignil§ g

1A yeyangwer indi ihat itions g iy favor growih: the mote yer arswers, te igher e sectainty thar regional conditions

generslly fovor growih.]

I Is.the regionsl population increasing rapidly (generally, >3% per 10 yesrs)?

2. Is e region 3 for FHAIVA loans?

3, Are there dny major growth generators (6.5., tniversities. military insmltations, i ieg, wutist icis] in the region’

4. Ts.dhig regional jal market ired by dow. (graerally, < [0%) vacancy rems in $ny chass of spaoe?

5. fsthe region’s and givic leadershi o sapid

% s the region snexporter of natural resources?

i 5 Condi

Hiris 4 that regional favor growth, den proveed with the nex sevies of questions. A yos answer mdicats

that the aren i the Lumediate groject vicinity his land use conversion potnial: the more yes anywers, the higher the cortainty that land use
conversion will Be induced by the project 1o its-imumediate vicinity.]

g L indi
7. s the rogionsl path of development ba the direction of tie lncal stidy ares?

& 1s the project wiikin 5 miles of a growng community (generally, > 3% per 10 years)?

8. s the local study srex sharacterized by muddle anifor high intome jovels?

. s the local sdy seex freeof i on (8.8, sewer growth restrictions)?

St " . . .

1L B the focal Srudy sres within & 3-misuts deive of 3 malor employment cénter?

¥E. E:)c:l mcdl;),czi study ares fave relatively high land avallabilityfiow lasd prices (genenlly < one-third of Jarger parcels
veloped)?

%N I3 the vedant bind charscterined by telitively targe paveels?

4, I3 the lokal study ares chiracterized predominandy by Jevel find {geosrally, <5 % slope)?

15, Is the project’s P Impact Ares ¢ by sotls swtable for devsiopment?

18, Is the project’s Potentisl Irpact Ares predominsntly free of loading or wotlends?

iz, Does the loval study sres have Jow band oy fhigh lind priges thivds
aneetopedy? bl po & of Inrger parcels
18 Is the incal siody aven servest by existing principal srerials ol waker/sewer systems?
19, Is the Iocal study sres coversd by ¢ few ¥ jetinns?
20. 5§ the loca) stdy zres by poatly Foning
2, Doss the locel study ayés lack rocent (generally, < 10 years old) master plans?
Nune Adfilation Raie
Reviewsd by
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prepared based on the research conducted for this study. The
guestions are closely related to the factors redl estate investors
or consurners consider when making s development or pors
chase decision; Some of the questions can be answered by
consulting: publicly availdble information, such as U.S.cen-
sus data, LS. Geological Survey topographic maps, or road
maps. Other information may require contacts with planners,
officials, or real estate professionals familiar with ihe region

snd cither qualitative inforence of comparalive case study to
support the visualization. Metworks are recommended over
satrices as they dare poore flexible and provide a better basis
for identilying feedback mechatusms, Qualitative inferetice
is more pracucal thas comparaiive case study; 1 n1ost situa-
fions, the tme required te locate and identify the compara-
tive setting, il it exists, and the effort of conducting the com-
parisons make the comparative case approsch impractical.

or locality in question. Known future devilop trends
should be taken into sccoun! in the evaluations,

Qualitative inference, although practical and simple, has
obvigug. Hmitations, -Foremost among these is speculation
based on limited data or unusvel circumstances, Broad par-
ticipation, lncluding topul from local planners i the local
real estate market, cafy help avioid speculation,

Comparative Case Analysis. A ative sindy
involves comparing & like arsa where 4 similar project has
been completed with the ares of concern where 2 project s
propused. The two projects snd areas muastbe similar in size;
project type, location, and design; and grographic and other
pertincnt characteristics. The data spurces for the two areas
and: projects also should be similar. Study of the fike area
essentially consists of b witha pective analy-
sis-{or-case higlory) in which adequate information about
conditions in the area before the project must be oblsined,
Although some of this baseline information will be in the
project EIS, this information may not matel the data require-
ments. In ather words, the retrospective analysis estimates
cynditions that no longer exst, a fask thal migy not be easier
than predicting conditions that do not yet exist. Another
problem in undertaking relrospective anulyses invalves sep-
arating projectrelaied impacts from those catsed by other
factors, I addition, a number of effects thal may eventually
occur because of the wansportation projest may not have
occurred yet—e.g., because of an economiv slowdewn,

Comparative case analysis entails 8 double effort for data
collestion and assurmes that the proposed project has an aeces-
sible twin. Bven i vimilar circumstances can be found, the
resules may differ b of vatious random and ch
effects, For éxample, objectives and policies tend 1o change
over time, Although 15 preferable to compare the proposed
project with several analogous cases, this entails more
resources; It.is obvious that caution must be used in imple-
menting comparative case analysis. . However, compacative
case analysis does have potential for improved identification
of indirect effects that are otherwise difficult 1o identfy.

Recommended Method for Identifying Potentiaily Sig-
nificant Indirect Effects.  Itis likely that, w0 identify the
indirect effects of the proposed transportation project, some
combination of methods will be needed in most situations.
This combination includes cartagraphic techinigues for spa-
tial analysis; matdces or networks for visualizing systems
functions and behavior and interconnections with the praject;

Qualitative inference a8 relatively acceptable provided tha
knowledgeable ‘individuals are involved “in the study.
Regariless of the method used, tabulation 1s nccessary to
organize. the wformation -discemed to date and 1 make
explicit the process used to determine which indirect effects
should be carried forward to detaried analysis (Step 5), Table
4 was prepared for this purpose. Typically. 2 desermination
of impuct signif inchudes iderations of impagt
magnitude and importance. Tables 33 and 34 list considera-
tions that are relevant to indirect effects.

Step 4d: Product of Identifying Potentiaily
Significant Indirect Effects

The sponsoring transportation agency, with participation
and input Trom other stakeholders, should identify the indic
rect effects; where appropriate, toput from 8 colishorative
task force, if one'has been formed, should be included. The
producof the effort §s in the form of Table 35, supporied by
a techpical memorandurr that lists the indirect effects that
warrant further analysis and presents the scope of analysis w
beconduited in Task 5. The wehnical memorandum shoald

in relevant d tun sepporting the lst of identi-
fied indirect effects (e.g., checklists, natworks, and maps) as
well as documentation of the indirect effects considered but
dismissed from further analysis by agresment of the parties
invelved.

Htep 5 Analyze the Identifisd Potentially
Significant Indirsct Effects

Step Sa: Objective of Analyzing Potentially
Stenificant Indivect Effects

Step 4. described how to identify nontrivial indirect ¢ffects
of praposed transportation prajects. The-process of identify-
ing the cause—effect relationships between the project and
goals and notable features provides the foundation for analy-
&is of the identified indirect effects. The objective of Step 5
is to perform the analysis necessary 10 estimate the magni
tude of the indireet effects of a proposed project,

Step 5b: General Issues for Analyzing Potentially
Significant Indirvect Effecis

Becsuse indirect effects oceur inthe future, forecasting
is often-an img comp of their The

TABLE33 Imp gritud

f

ations for

indizect eftects

ing I significance of

Engroachment—Alterstion Effects

Indicators of significance include when such sffests;

& Age wholly or pardstly widiss
Srep 33

orsubstantislly contiguous 1o 1 notable festure (see

ang
- Lonpair e or quadity of inp istori gical, grehi
o1 sesthetic resources
of
. Tmpsir-exisiing iy or neighbothood ch
oy
¥ Substentialty changs the capacity of the eavironrient 18 support exidting uses or
fanctions
Inshiced Growih snd Related Effects
indi of significance: include when 2 ¢ of musni action:
. 1s tilkely to be wken ag 2 reselt of the wansponation project
or
. is dependent on the ransportation project
and
L4 Could stracs 8 -large manber of peopie to & location tompered with existing
locating stusctiventsy
or
* Could cause s subsiantial sdverse change in existing sir q@'x{z. geound orsurface
water guality or quantisy, entrgy vsage; traffic oy npdse luved
or
* Cowld: canse & subsisntial neresss in pomntial forerosion, Nooding, teaching. of
drainage problems
o
- Could canse s substaosish change in the use, o prensiy of use, of land
ar
@ Could cause y sdverss i sifzens

‘key in forecastiog is an underlying system of logic that can

produce reproductive. and relatively consistent resulis
regardless of the forecaster. As Viachos (34) noted, “fore-
wasting is not the exact determingtion end prediction of the
future, bul the ... logical extrapolation of likely effects
{that will ocour] from known sssociadons among different
critical parts of the system.” Forecasts can belp determine
what is probable:

As with ather forms of impact analysis, indirect effects

[? 4 d

Paaiian

Following are considerations forselecting a method for a
project:

» The circumstances voder which the agency Is working
{e.g., politics. controversy);

» The particular needs of the problem;

= The reliability, completeness, and quantilative precision
of the database;

» The purpose of forecasting; and

» The time and resources availabile io geierie complits
forecasts.

for gues:may be 1 ively.or
ively. Quantitative methods consistof modeling o
searching for causal fa d palation or emphasison

time serics, Cuslitative methods can serve (o evaluate the
context or-overall sitvation where linte historical data exist
or where existing data are questjonable or ingonsistent, A
vatiety of qualitative and quantitative methods are described
and gvaluated below.

No. single meéthod is best for forecasting indiresy
effects, Indead, a5 discussed below, the best method fora
given project may be an integration of several techniques.

The analysis should be sensitive enough to distin.
puish differences belween consequences ol the Tndivect
effects of various alternatives. In addition,. the method
should provide a consistent basis for making comparisons
arnong alternatives, Numeric terms are less likely to be
misinterpreted than qualitative forms. However, use of
numeric ormsmay imply 3 higher dagoee of cortsinty tan
16 justified,
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TABLE 34, Tmpact importance considerations for assessing potential significance

of indirect effects

Cantesnt

* Potential divecgence frame local neads soed gorls {see Step 1}
Grenersl Considecations
® The ueed 1o know sbout the nogs of & si or action

¥ Regional consequences

now (arthe degres to which

3 ‘
o decision on the transporistion project represenis:
i or sub action}

@ decision inp

=bout &

s Probability or confidence that the effect will occue

= Effect duration aod ieraversibilizy

= Degres 1o which the effent can or will be comrolted

o Degree-of coptroversy reisied to due sffect

- Whether the sffect threatens » violation of federal. state oo tocal e, or

requirements imposed for the prowerion of the eavironment

® Degree of #ffect on public health sad safety

TABLE3S B wmatrix for g ially sigoificant indirect effects
P::i_w Hame: Location: Analysi: Date:
Lok between Indirect
Effect and Goul or Netabie
- Direet Bifects from tudivect Effects from | Potential Manifestation of F";‘;gé;‘:: c’:‘g“; :’;P.”*
Tediveet Bt T | foonaet-Cavslng Activiies | Direct Eftacis (Lot} tadirect Effects (List)
Yos 1ln ta ‘Mo {Assessonen|
Seep 5 Looeupletel
Ecosysiem-related
o Al
Seeiveconomic-relaed
Serves specific
developinent
Intduced Growih Stimulates complementary
{Access-Aleration development
lefluznees Tocation
decisions
b
Bffects Retated 1o nduced Ecosyterselned
Growih Secipeconomic-rélaed
Befor o Tables 34 and 35,
Name Affiliavion Date
Roviewsd by

Gl el e

Step-5c: Methotds for Anulysing Indirect Effects

Table 36 lisis o number of quantitative and qualtitative fore-
casting technigues that are sutted 10 indirect effects analyais.
The foliowing discussion describes and gompares the advan-
tages and disad ol the techniques For indirect effects

analysis, The reader should refer o the reférences cited for
mare details about the technigues and their application,

Quantitative Techniques, Thesc techuigques include
modeling/causal methods, exwapolation/time series, and
probabiifistic methods. Key features of each method are noted
as: well as advantages and disadvamages for application in
indirecteffects analysis.

Modeling/Cavsal Methods.  Models are simplifisdtepre-

fons of the real, systems that may be affected

by 4 project. Models are useful in attaining a broad perspec-
tiveand @ better grasp of the wtality of a problem, in fore
seeing effects that otherwise may have boon overlooked, and
i anticipating reactions to alternatives, Modeling canrange
in complexity and difficulty from empiticsl equations 1o
comprehensive, formal models that deal with quantiiative
relationships over time and require special expettise and

TABLE 38 Possible methods for
analyzing indirect effeets

Cragntitative Techniques

Modeting/Causal Mrthods
Seructural-Modals
Dynamic Modsls
Trend Extrapolation
Simple (siraight Tine) Extransiation
Curve Fisting {sxponemial}
Trend Curves
Envelope {uppes Hmil) Curves
Trend Corrmlation
Regression Analynis
Correlation Analysis
Frobabitistic Forecasting
Point and Imerval Estimation
Mome Carlo Simulation
Markov Provesses
Paymmetric Sensivivity Analysis
Quewing Theory
Decision Anilysis
Risk Anslysis
Optimizstion Methods

Qualliative Technigues
Delphi Techuigue
Scenaric Writing
Algernative Fuiures/Visions

Multiple {(Adaptive] Methods

9

computerization. Networks and matrices déscribed in Siep 4
are, in fact, models and ofien are components of building
more comprehensive, formal models.

The task of miodeling & system beging with conceptualiz-
ing the systend itseif and establishing the boundaries of the
system in both time and space: Feedback loops must be
established 1o provide 2 qualitalive picture of the syslem
strucwre (e.g., se¢ feedback Joops iliustraced in Figure 5), A
feedback loop traces. qualitative cavse-effect relationsHips
from a given variable back:to uself. There are divect rels-
tionships in which an increase in one element causes an
inceease: in' a related elernent and inverse relationships in
which an increase in ‘one ‘glement calises 4 degrease in
another element, If @ formal model is desired, such a siruc-
ture can be mapped quantitatively by assigning specific
aumesical values for the parameters identified in the system
structure, Model construction can be valuable in anticipating
the indirect effects of proposed trangportation projects and
alternatives,

In structuring the model, 1 is necessary 1o recogrize that
different cause-effect relationships may exist bétween prob-
lem elfements. These relationships can be illusirated with
loaps or in-a-matrix s follows:

* Some goin one direction only (e.g., precipitation causes
runoff bul runcff does not affect precipitation).
= Some run in both diréctions {¢.g...environmental quality
inhibits development and development degrades envi-
ronmental quality).
Some are valid only belween cevtain limits or may
reverse beyond certain limits {e.g., quality of lif2 may be
enhanced by population- increase: up (o some point and
degraded by population increase beyond that poeinty
Some problem elements have no relationships or a1 least
nane of consequence to the problens.
Seme problem elements may have relalionghips with
more than-ope other ¢loment and therefore may forma
subsysiem-within the overal) sysiem (74).

3

Structural models focus on selection of the components of
a syslem; expliciily stating the intéractions Among them, apd
on imtersectoral linkages and identification of Eritical paths.
Dynamic modeling focuses oo systein behavior, or fung-
tional processes, and defines relationships. within a system
{73). It permits construction of coraplex, nonlinear systems
and study of the evohition of systems over time. A systems
dynamics medel 15 used 16 assess the consequences of an
action-taken within & system and totest the aliernatives open
to planners. Shopley and Pugple (57) suggest that explicit
identification and evaluation of ihdi sffects require 2
study of the dynamic miéchanisms that control the internal
state of a system and therefore conclude that dynamic mod-
els are bést Sdied for extending indirect effects analyses,

fnput-ostput modeling (71) is 8 well-established tech-
nique of double accounting by tabular display; which shows
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the wansfers of goods and Services in an geonomy in mone-
tary terfns, Input-cuiput modeling provides 4 way (o quanti-
tatively link ingether a multitude of interactions {na complex
economy; it is gppealing as 2 device for showing the mutual
interactionis of 4 nuember of societal activities. The difficulty
is in the reatment of societal sectors notinvolved in mone-
lary exchanges (c.g., ecologic variables). A number of eco-
nomid and demographic forecasting models use Input-dutput
tables @3 a basis of their construction. Stakbiy [70) dem-
ongtrates the use of Input—oulput analysis 1o understand
sconofmic—¢cologic linkages and variolis consequences of
development

The review of EiSs for this study found that indirec
effects analyses have relied on existing models instead of
creating new -ones. This is likely because: modeling is &
resourcesintensive procedure. Exarmples of frequenily occur-
ring existing models used to suppon indirsst effécts analyses
are the various land-use and travel-demand forccasting mod-
els {76}, Some criticisms of these models include the typical
use of exogenobs {determined outside the model) forecasis
of major variables such as lend use and demographics;‘the
Questionable assumption of constant foreés continning 1o
shapie the futire in determining. regional population and
employment levels) and the fagt that, although many models
address immediate effects of changes in the transportation
network, there is a notable lack of treatment:of the Jonger
torm. ways regional sociocconomic and Tand-use changes
feed buck to affect the ransporiation systemi~-e.g;; the phe-
nomenin of supply-induced demand.

Dynamic modelitig can involve making explicil assurmp-
tiony ahout how decisions are made (e.g., travel behavior),
which means that rates must be formulsted by mathernatical
equations indicating how the rate depinds on the perdeived
stale of the system al a given instant in time. However, it
ofter is difficult o provide a quantitative formulation for s
decision varisble or rate: The commitment of lime and
resourees is substantial. Feedbuok loops must be designated
and ‘each control factor specified, Morgover, this method
Tequires 4 large amount of data and an experienced model
bullder skilled in sysiems dyramies and simolation. Limin-
tiony asude, the concept has great value for planning s @
means for gaining insight into the interaction of & system in
a guajitalive sense. This is decomplished by identifying the
infervilated elements and graphically tracing the diréet dnd
inverse relationships. Such g disgram can serve 85 g commau:
nication tool that highlights effects and can alse: point out
relationships that shiould be éxamined with piarticular care.

Trend Extrapolation/Correl: These methods have n
common the fact that they are based on & series of historieal
data that cartbe analyzed in various statistical ways to arrive
at a forecast of potential long-range consequences (77)
These methods are the most understandable of all forecast-
ing methods; however, they require some form of advanced
mathematical skill and the use of subtle assurptions. The

hads can be apphied w e # wide varigty of prob-
lems and can be used 83 Inpwis 1o many forecasts based on
maore elaborate models.

Trend extrapolation §s s commonly used type of prajéction
and is based on the development of historical time. series,
holding the assumptions that the factors that contribuled o
the trend in the past wre more Jikely to remaln constant than
1o chisnge in the Gme period of futurs consideration, There
are 8 number of mend extrapolation techniqes including the
following:

» Simple (straight'line) extrapolation;

= Curve fitting (cxponential) with judgment modification;
» Trend curves of momitored changes; and

« Envelope (upper limit) curves.

Trend correlation. analysis results from the relationship
berween two oFmore wends and o tird. Trend correlation 1§
designed to test relationships: and delermine the most likely
Furure state of direction, Regression snalysis can be applisd
to any single equation model intended to Caplure o vng-way
flow of causality from a set of fudependent variables to a
dependent one, Correlation analysis then may réveal sensi-
tivity to futire chaiges in eferoenis of the system and even
suggest tikely trade-offs. One difficulty of irend dorrélation
is that truly independernd variables and probable relationships
o dependent variables are difficult 1o find. For exsmple, so-
called independent variables like location accessibility and
attractiveness are often gremtly affected by the variables
being projected, Also, s substantial ansount of historical data
are required to form pventhe simplest régeession equation.

Trend catrapolation, in particulsr, bas becn criticized for
being 100 simplistic. Viachos (3¢) nowgs other criticisms
including the following:

= The validizy of assumptions conceming the continuity
and orderly fashion of many trends today,

The crudeness of data a8 well a8 the lack of staustical
sensitivity in the phenomena involved;

The fact that wend extrapolation Toses validity over time
and thal arything beyond S years may lead to vidiculons
relationships:

‘The ided that there 18 litte proof to démonsirate that past
forces will continie to suppoit the tiénd §o ihat extrap-
¢lations may, in many aspects; be intéllectuaily and
philosophically uaacceptable; and

The observation that frend exirapolation and corcelation
arz highly ptible to new contrels, attitudes, value
systems, and societal choices that do not coincide with
the Hnear assumplions that thiz type of forecasting
entails.

»

»

.

#

Despite these argumerus, trend extrapolation and correla-
tion can serve indirect-effects analysis best when; afier the
trend has been projected, there is exploration for factors or

S

developmengs that will alter; limit, or violate the projected
wend.

Probabilistic  Foerecusting, These technigues involve
development. testing. and use of mathematical stochastic
models i predict the foture behavior of phenomena that are
presumed to-behave in 4 random manier (78). Stochastic i3
used here to refer to any phenomencn that obeys no dis-
cernible cause-effect relationship but that varies within fim-
its, Mumerical odds dre d.to all outcornes ot bi
nations of ouicomes. On the basis of such odds, predictive
statemnents can beé made about the future behavior of 2 par-
ticular phenomenon swdied. Probabilistic forecasts help dis-
caver where, how, and when a phenomenon may be best
anticipated in the future and whete noapredictable pccur
rences iilist be aceepied.

There are pumerpus probabilistic methods. Examples
include point and interval sstimation, Monte Carlo simuis-
tion, Markov processes, parmeidic Sensitivity analysis,
quening theory, decision analysis, risk analysis, and opti-
migation thethods. In recent years, risk analysts has repeived
particular attention as a forecasting, planning, and decision
tool, f1s potential for presenting results of the indirect effects
analysis to the public and decision makers is discussed in
Step 6, which follows,

Ty be aceepteble, probabilistic forecasting requires that
adequate models be developed. This requires that any factor
included be assigned a probability of occurring. This can be
problematic for highly subjective variables and requires
expert direction. Probabilistic forecasting also requires that
the public and decision makers fully understand the results,

TABLE 3 Delphi study How charl
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Quslitative Methods. These aré sofier forecasting
riethods aimed 4t poriraying systems holistically. These
methods provide the basis for developing an lhtuitive sense
of systern complexity and of the variety of exapenous faclors
that affect future development. Although promising, they sre
currently the Izast developed and least used. of the various
classes of forecasting techniques. There was no gvidence of
explicit use of these techniques in the EfSsreviewed for this
study. However. from its ‘wse in other applicativns—e.g.
water resources planning—it can be stated that the Delphi
technigue is the most practicat of the technigues described.

Delphi Technigue. Delphiis 4 survey research tech-
nique directed toward the systematic solicivation and orga-
mization of expert intuitive thinking from a graup of knowl
edgeable people (79). It provides 2 means for artiving atan
informed, objective judgment based on-a varicty of some-
times conflicting opinjons. lastead of achieving ronsensus
by open discussion, Delpli uses a carefully designed pro-
gram of Sequential individual interrogations inerspersed
with informstion snd opinion feedback devived from con-
sensuses compufed from earlier parts of the technique.
Table 37 from Viechos (34} shows the logical sequence of
a typical Delphi study and its séries of questionnaire
rounds. The issues must be structired carefully to bring out
the most important questions. This teclinigue provides sen-
sitivity forpotential futures and opinions for delinsating
probabile future actions. Itcan beused to obtainexpert opin-
ion on cause-effect relationships and refated probabilities
when adequate models are not available. Skilled facilitation
is required 1o elicit the experts’ opinions. Selection of

Aetivity Bomid 1 Hound 3 Round 3
Tpe of dat s information tirsad wends, eveniy develofisents Agrend develdpiments from Round < Narfawing of Hents frgm
L previous counds
Newly suggeaed idms Diedalle analysiy of gelotied
srends, Events dnd
developments
Tngquiry « VWhen might thest ke place? Whighi saight thiese ogur? ~ Ressons for conaensas of
Linider what cotdivionsT TR CONSERTIR
Jusifistion of exit views - Reasong for e eftimaiey
+ Likelihood and severity of
ConsEuECE
Anilysiz w  Collation of juagmanis «  Summary of selectidns «  Tabulstion of major
P ¢ of fist i irnation of melan SonsEQUEnCEs
< Analysis of comgneniary Any sdditionsl considerationg Range of agreement
List ol seleced toresiening
4nd deaivable ems.
Suggestions - Wherother o e Wihat maslor gical wd - Whicanlede o
suggested? seciil Corsequeniss ey reltf allgviate of witigate effoons?
What is the level of G partisipaii®s «  Ressirastes for tme horlon
exphvtist? of niher Zommenis
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experisand methods o avoid means of influencing opinion
are piher imporant elements of Delphi. Although this wech-
nigue-is less well defined and requives more expert direr-
tion than other deteiled gualitative technigues, It san
develop ideas and identify cavsal relationships that might
not surface in more structured methods: Where

building is-an important elerment of the indirect effects
assessment, Delphi can be an effective tool.

Scenario Writing.,  Scenarios ave an owtling in narra-
tive form of some conceivable future environment given
certain assumptions about the present and a sequence of
eyvents in the mtervening period (801 Multiple scenarios
can include a variety of changing conditions, a spectrum
of potential dovelopments, and & sedies of hypothetical
sociopolitical, ecologic, :and econoniic consequences of
proposed actions. Rather than predictive, scenario writing
is a techoique ‘ihat atiempts to establish some Jogical
sequence of events to show how, under present conditions
and assumptions, a futore environment may evolve. A ste-
pario is a synoptic view of as many evenls ascan be grasped
and a8 wany as appear relevant o the circumstances of the
project.

Vidchos (34) outlines the following basie principles: for
gonstruction of scenarias:

« Identification of potential users and vses of the sve-
ngrios;

« Statement of dssumptions or visions about the world
arpund us and about the future;

+ Problem definition and its structure, including identifis
cation of faciors that affect development, elaboration of
themes, and selection of critical issues;

= Selection of time horizon suitable to the specific prob-
lex requiremients; and

¢ Collection and-compilation of releviint data and of an
information base 1o be used in developing the sconarios.

Alterriative Fidures/Visions, This technique 1§ based on
broad visionary forecests oriented on 3 panicualar problem or
issue (89). The study of an arvay of shéehative futiires pro-
vides a larger context for setting long-lerm goals.and, poli-
cles, in mapping causes of events, and io developing a larger
Framework within which the evaluation of significance and
importance of indircct effects may be made. Alemative
futgres emphasize what socieral features could reasonably
cosxist instead of how trends in fact will develop. Problems
with this technique-are that it i refatively undeveloped and
the nuinber of aliernative futurgs s virtually endless,

Reéplogle (87) offers that this techuique can help (o reflect
futpre visions thai may be held by distinet segments of the

ity, bener explore potential alternative furares by
using internally consistent assumptions about how things
might change, and compare these with a trend scenario and a
set of performance: benchmarks—i.e., endpoints, such as
mgeting air-quality requirernents, providing acertain level of
service or accessibility, or being financially feasible. He adds
that préparing several altermative visions can help define the
auter envelgpe of possible choices facing a region as it pre-
pates s longrange wansportation plan. Replogle notés that
alternative visions should be wreated as constructs for plan
and stady and not.as plans per'se,

Muitiple (Adaptive) Methods, Use of multiple meth-
uds. to improve confidence in the estimate of an indirect
effect is:common. although this approach is more formal in
some situalions than in others: For exampls, Talbelm (42}
has developed an approach for the Michigan Department of
Transportation that integrates comparative case, trend analy-
sis; and-the Delphi technique: Lewis (82) suggests a risk
analysis approach that integrates nelworks and other causel
models with-risk analysis modeling ‘and Monte Carlo simu-
Tation,

Analysis on several projects have linked a mamber of fore-
casting techyigues 1o analyze the effects of a wansportation
project viz Jand-use changes. A network diagram, Figure 10,

A pasticelar difficulty in stenario writing Is consideration
of the various uncertainties in forecasting arising from long-
range, fuse~oriented planning. Included are broader uncer-
tainties abont the external plasning environment; future
intentions of other decision makeéry; appropriate valug juds-
ments; and instititional and social changes. Another diffi-
culty s in uncovering s variety 60 variables that may not be
apparent in the present but that may be significant in future
snvEonmens.

or something similar can be used to structure the analysis:
Population wnd employment forecdsts can-be developed by
wsing trend extrapolation and then'allocated spatially via oor-
relation analysis of lotation attractiveness and travel fime
andadjusted for land-ise conirols and Jand availability {land-
wse: forecasty, Travel forecasts can then be developed via a
structural model of trip generation, irip distribution, mods
choice, and trip assignment, The forecast of land-use and
related effects from a transportation system change can then

There are obvious guestions abot the extent.of cormpl
ness, validity, or overall ecourscy orreligbility of scenarios,
Effective scenario writing requires continuous guestioning of
the values, insights, assumptions, and level of information of
the scenario writer(s). The level of confidence in scenario
wiiting therefore depends on both the plausibility aed the
eredibility of the argurneént as well as on the competence and
qualifications of the scenario writer(s),

be developed. The forecast of land-use and related effectsis
probably best accomplished by aquatitative technique—e g,
Drelphi or scenario writing—supported by cartographic snd
quantitative techniques, The cartographic fechnigues can be
used to illustrate the land-use spatial distribution forecasts
with and without the project. An example of a supparting
quantitative method is use of regression analysis to forecast
changss inthe percentage of Impervious surface as a fung-

:
§
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tion of change in population donsity. The disadvantage of
such an approach is the lack of analysis of feedback link-
ages—-e.g;, that between the transporiation system and land
use. Curently, no model is available for analyzing the
changes in land-use and related effccts strvibutable 1o incre-
mental changes i the franspordtion system.

The multiple method approach s recommended for indi-
rect effects analysis, particularly in situations where the refi-
ability of each method alone is questionable. Multiple meth-
ods can be combined in many ways. When combined in 2
segueniial manner from simpler to mer iled, the simph
metheds can help focus the analysis or serve as mode] build-
ing blocks. Some authors have wsed the term adaptive meth-
ads 10 describe this analysis spproach (55). I the results of
all.methods point in the same direction, confidence in the
estimated effect will be higherihan when a single method is
used. On, the other hand, if the results of several approaches
are mixed, it is difficult o know which is vight, but at Teast
appropriate lines of further inguiry are drawn. Use of multi-
ple methods obviously requires more resources: The reliabil
ity of any single method, the degree of controversy, and the
desired level of detdi] are imporiant factors to jderwhen
deciding whether 1o use multiple methods foranalyzing indi-
rect effects,

Siep 3d: Product of Analvzing Porentiaily
Significant Indivect Effecis

Indirect effects analysis should be conducted by 1he spon-
soring transportalion agency with participaticon and input
from other stakeholders where appropriate, including that
from a collaborative task force if one has been formed. Bach
of the formal analysis methods is supported by expert inpud.
This presents the need to identify pertinént experts from
soufees sich as government agencies, académic and other
institutions, and private business dnd to elicit the fnpul inan
effective manner, The product of the effort is a technical
memorandum that describes the identified indirect effecis
igsus; he selected analytical method or methods, and the
analysis resulis. The analyeed indirect effécts of various
alierratives should be compared with each other as well as
with local 2nd regional goals and effects on notable features.
The technical memorandum should contain relevant docu-
mentation supporting the andlysis of indirect effectg—e.g.,
data sources and fissumptions,

Step Bt Eval the Analyels Resul

¥

Step Ga: Objective of Evaluating
the Analysis Resuits

In Siep 5, the magnitade of indirect effects was messured,
The.results of this analysis depend on assumptions aboot the
nature of the impact-cavsing activities, the naire of the
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cause-etfect relationships, and how the environment will be
affected by the impact. The objective of this step is lo evalu-
ale these Assumptions and the sncertainty they produced so
the indirect effects can be better understood.

Siep 6b: General Issues for Evaluating
the Analysis Results

Estimated indirect effects are bul one congideration in for
mulating and impl ing plans and p Aswithother
inputs to making a decision about whether (o proceed wilh
& project; judgment must be used when considering the
estimated indirect effects based on the information at kand,
Wlachos (34) noted thay

Fudgernents result from two major sources: knowledpe. woe
estimates. In diew of the percanial protlems of uncensinly
and rigk, we mustuse both knowledge and estimaies o arrive
argome decision: The fnportarit point here is:the mix of the
iw. [deally, what we want 1o do is increase the fraction of
knawledge and decroase the amiount of guessing,

The purpose of the framework (o'this point has been to out-
fine techniques and procvedures that can lead o informed
denisions with respee: to odirect effecsy of prop ans-
portation projects. There is inherent unceriainty in estiniat-
ing indirent effects or a risk that the actual outeome will dif-
fer from the forecastéd outcome. Therefore, information
about the level of wncertainty of an estimate of indirect
effects should be commenicated to decision makers and the
public for consideration along with the results of the analy-
sis. Similarly, information about differences amang stake-
holders throughout the process also should be disclosed,
Included are differences in goals, noteble features, indirect
effects meriting is, and analysis techniques and results.

Step 6e: Methods for Evaluating
the Analysis Results

Two methods for evaluating uncertainty in indireci effects
analysis results sre discussed: sensitivity analysis and risk
analysis.

Sensitivity Analysis. Thisp involvesch g
forecast assumptions one st a time w0 test the sensitivity of
effects to the particuler assumptions. In other words, the pur-
pose of this-analysis is to test whether slight shifis in analyl-
ical assumptions will cause larger changes in the effect and
belp clanfy degrees of confidence in estmating effects.

Schacnman (§3) suggests that except when there is high
confidence in the validity of the assumptions behind impact
assessments, analyses should be made for the entive range of
plausible assumptions. Further, where the resulis clearly
indicate substantial indi effects [ ial change in
endpoint) or, conversely, no substantial effect, then the zen-
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sitivity analysis often can be. done in the anulyst's head.
Howzver, where the analysis indicates great sensitivity of the
outcotne ib particularly narrow or questionable assumptions,
then 4 formal sensitivity analysis should be done and the
results shonld be eeported.

Sensitivity analysit is usually relatively inexpensive
because it typically endails a repbated ser of compuations
already thought shrough. For ple, changl pticns
can readily beé done with trend forecasts.

Lewis (82) nows several disadvantages of sensitivity
analysis. For one, assumptions and judgments are typically
varied by arbitrary amounty instead of by referénce 1o rea-
soned analysis of p ial errot: Co Iy, “[ajny méa-
sured shifts: in the bottom Hne arethusimpossible to interpret
meaningfully.” He noles that what-if assumplions or scenar-
fog-are Hawed in thelr fatlure o identify the probability of
alternative outcores and worst-case sceparios assume the
highly unlikely event that all assomptions will deviate from
gxpectations in the same direction.

Risk Analysis. Risk analysis includes a family of fore-
casting techwiques and planning processes ysed (o examing
risk and uncertainty in sltemative courses of action. Because
rigk analysis attempts to distinguish the probable lmplice-
gons of transportation in from the improbable, it

probability. of esch occuming, Combined with group-
oriented public involvement methods—e g, 2 collaborative
task force of stakeholderse—risk analysiz.can promote con-
sensus, In this way, it can bridge gaps between the forecast
ing Jevel and the policy level.

Lewis (82) deserities the three basic factors of sound risk
analysis as (13 organtzing the planning process for flexibil-
ity and consensus: {2) blending the subjective beliefs of
stakeholders with the scientific knowledge of experts; and
{3y accounting for simultanecusly cccurring risks, The
basic-stepy of risk analysis-are-outlined in Table 38, Central
to the analysis is the accurate detailing of cause—effect rela-
tionships and interactions. The availability of off-the-shelf
software for generating probubilities enhances the practi-
cality of rigk analysis. Various sofiware packages allow
usery o visualize the results, 2 feature that can aid consen-
sus building. A wained risk analysis facilitator is also
required.

Risk analysis ts used when there are good data about how
individual coniponents of 4 system will be affected by an
action, but there are insdequate data about how the overall
system will be affected by the action. I experience or data
indicate how the overall sysiem will be affected, then risk
analysis is unnecessary. The optimum benefits of risk
analysis can be realized when the system under review has

has promise as ‘an indirect effects anafysis fi ing or
decision support method. Perbaps:more than other forecast-
ing twols, risk analysis recognizes that the tal uncer

tainty involved inunderstanding the consequences of actions
should notbe viewed as a handicap. In keeping with this phi-
losophy, risk analysis seeks to improve the quality of infor-

ti ilabile for in deci by revealing and
clarifying the implications of uncertainty in technical and
anatytical decision suppoit méatgrial, Thers is no presumption
of best or most accurate Torecasy; rather, the whole range of

sug componertts (hat are clearly identifiable and
operate relatively ndependently. For this reason, risk
analysis has been applied 1o study ecologic systems. Maore
dynamic systeins, like urban development, are less
amenable (o risk analysis (84).

Srep 6d: Product of Evaluating Analysis Resul

The product of Step 6-consists of documentation of the

conceivable outcornes is arrayed logother with the estimated  evaluation of uncertainty in & 1echnical srandurm.
TABLE38 Riskrnalysis process
Stage Compontnts Produst
1 »  Idettify result varisbles and suspected |« Strnoture and logio
caugnl fizenrs disgroms
« Hypothesizs telail berween result{»  Model for risk wnalysis)
wariables and causal factons
2 »  Elich expert snd stakebolier belisfs o Crnsal variables
bt the effects of cousel factors, thelr charscierised by ranges
sceraingy, and the sature of the {probibil
relationships Biat Nk themn to results distributions) using
offthe-shelf software
3 s Hater the probability values from Sumge |« Quantitstive sutermant
2 into the mode! from Stage L of the probabitity thas
an {nvestmens will
« Ve resulis in decision-making yleld devires
votcome{s} and of Ge
risk that it will vot

Step 7: A the G and B p
Mitigation (it Appropriate}

Step 7a: Objective of
and Developing Mittgation

i 5fhe(‘rm 2,

o

The purpose of estimating lndirgel effects of proposed
transporialion projects 5 (o contribute to the body of Infer-
mation thet will support a decision abioul whether 1o proceed
with the plan or project as proposed. lo-formulate a revised
plan or project, or 10 otherwise mitigate adverse indirect
effects associated with the proposed plan or project. The
objective of this step is to-assess the consequences of the ana-
fyzed indirect effects and develop strategies to minimize or
avoid wigeceptable Indirect effects.

Step 7h: G Iissues for A fng the
Conseg and Developing Mitigati

Uncensinty can lead 10 controversy about indirect effects.
The project sponsor is 1 ible for the recc dation
1o the decision maker on the impacts and therefore bears the
obligation to ensure that the descriptions and analysis in the
EIS are reasonable and sccurate, One of the tests for reasan-
ableness deals with resclution of controversy. Should the
question fe.g. degree 'of tmipact. likelihood of impact) have
wwo sides, gach with reasonable arguments, then the agency’s
obligation is to reveal both sides of the matter and, using the
agency'sexpertise (or anouiside agency), chovse a side. The
key is 1o disclose the conoversy and to make & reasonable
choice on the impacts,

The review of case law discussed in Chapter 2 indicates a
requirement that mitigation of effects {direct, indirect, and
cumulative) be discussed in an EIS in sufficient detail 1o
ensure that environmental effects have been fairly evaluated
(20). Tt is soggested that mitigation be considered for those
indirect effects that are plable. Ay discussed in Chap-
ter 3, it is ofien the case with indirect effecis that whal is
accepiable 1o some mey not be acceptable (o others

Guiglance for determining what is ptable can be
fourd in the initial steps of the indirect effects assessment
process-—i.e., the goals and notable features identification, If
analysis indicates that the proposed praject conld produce
effects that would conflicy, delay; or imerfere with = study
area goal identified 1n Step 1, then the proposed project, or
the activity of the projest responsible for that effect, is poten-
Bally unacceptable. Step 1 also suggests that the goals iden-
tification process attach relative importance 1o each relevant
goal. Effects that would conflict, delay, or inierfere with rel-
ativedy important goals should be considered significant in
the Tocal context.

Relative importance is also-helphul for dealing with uncer-
tainty. Experience indicates that if something extrémely
importent could be affected through 2 chain of causality
finked 104 proposed praject, then there witl likely be reac-
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tion tothe effect rogardless of the degree of uncensinty abon
whether the effect will really ‘oceur. As Lownsbury (85)
notes, “Whether a specific use of the Tand in reality causes
any econainic or social probleims may not be ag importantas
what people perceive the problem fo be.” The message for
indirect effects. assessment is that the poals identification
should not be weated lightly, 83 i lays the foundation and
context for the entire assessment.

Depending on the cir of the project, mitigation
of indirect effecis on notable features also may require con-
sideration. Ivis suggested that such considemtion occur when
onge or more of the following circamstances exist:

« The indirect effect conld worsen the condifion of a
notable fi idered or vulnerable.

« The indirent effect chuld interfers with or delay the
planned orrequired improvement of a notable feature,

* The indirect offect could eliminate a notable feature that
¥s valued or wnigue or render the valued or unigue Tea-
ture ardinary.

» The indirect effect is otherwise inconsistent with an
applicable law.

As with mitigation of direct effects, mitigation of indirect
effects is notalways practicable. The EPA Sectiond04(by 1}
guidelines (86) provide a definition of the trm practicable
with Tespect to project alternatives as available and capable
of being done after taking into consideration cost, existing
echnology, and Jogistics in light of overall project purposes,
These considerations should be part of the evaluation of
alternatives to avold or minimize an indirect effect or other
form of mitigation.

The issue of responsibility for mitigation was a common
theme of interviews conducted as part of the research for this
study. The essence of the issue is whether the indirect effect
is within or outside the control of the sponsoring agency,
‘This issue was a subject of ‘debate in EPA’s prormulgation of
itz general conformity rules (87). These wles require that
federal 2gencies make determinations (hat cach of thelr
agency s federal sctions conform te the state implementation
plan for attaining and msintaining air-guality standards. In
developing the mules, many federal agencies stated that it is
unreasonable to withhold s conformity determination where
it is impracticable for the federal agency to remedy the situ-
ation. The EPA concluded that it would be unreascnable 1o
interpret the Clean Air Act as requiring federal agencies fo
take responsibility for emissions thet they canoot practicably
control and for which they have nod -continuing progiam
responsibility. The BPA used the US. Sopreme Cowrt's
analysisin its 1989 decision in Robertson v, Methow Valley
Cirizens Council {20) to support this conclision (this case 1§
seported in the results of the case law research in Chapter 23
In that dase, which involved the 118, ForeSt Service's
issuance of a'specidl-use permit to a privale developer, the
imposition of the mitigation plan was within the jurisdiction
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of state-and local agencies. The court-held that it would be
ineongruous to conclude that the Forest Service has no power
io actfon issuing the permit] vniil the Jocal agencies have
reached a final conclusion on what mitigation messures they
eansider necessary.” - However, the court added that the fed-
eraf agency -in sugh circumstances does need to advise the
state and local agencies with mitigation authority sbout what
it ongidered. appropriate mitigation. This advice is consid-
ered part of the Tederal ugency’s NEPA responsibility,

It is suggesied that mitigation responsibility for indirect
effects of proposed transporiation projects be based on the
distinclion between indirect effcets that are within the con-
trol of the project agency and those that are outside the
controf of that sgency o the extont that such distinction
Is consistont with federal and state laws. The typology for
distinguishing indi effects p i in Chapter 3 is
consistent with this approach, Specifically, encroachment-
alteration effecis can be equated to within the control of the
project agoncy, whereas nduced growth and effects related
to induced growth are generally outside the control of the
project agency (the exception being 10 avoid or minimize
impacts through change in access location where practica-
bk Indeed, the EPA used girport i and adf

context of the indirect assessment framework, however, the
FAA would be responsible for analyzing the industrial park
and iis effecte-and recommending mitigation if such effects
would be unaccepiable.

Thos# indireet ¢ffects that should be considered within the
contro] of the project agency include the following:

« Generally, those indirect effects. associated with where
the project, including access provisions, is located;

« Those relaled to how the praject is constructed-—e.g.,
madification of regime, land sransformation -and con-
struction, land alteration, and resource-extraction; and

* Those related 1o how the project right-of-way witl be
used and maintgined—e.g, alfic and rafficrelated
effects, fertilization, chemical deicing, weed contol,
and pest contiol,

Step 7c: Merhods for Assessing the Consequences
and Developing Mitigation

The method for ing the ¢ Y and develop-

development of an industrial park as an illustative example
of federal control within the preamble 1o its penerst confor-
mity rule, In-the example, development of the industrial park
is:known to depend'on FAA appraval of the airport expan-
sion, Under Step 4 of the typology, the airpon expansionis a
profect that “would hke!y sumulalf: land development hav-
ng 1 y funcions.” For purposes of Clean. Al
Act.conformity, the example notes that the FAA is responsie
ble-for emissions from afrpon-related scrivities bur is mot
responsible for emissions from the indusirial pask. Within the

ing mitigation ill 3 in Figure 11 should consist of a
rational approach whereby adiustments are made 10 the pro-
posed project to bring the effectin Yine with the goal, and the
analysis technique used in Step 4 s rerun (o test the effec-
tiveness of the mitigation strategy. An illustrative example is
the stsation in'which a project’s indirect effects could con-
flict with the goal identified in Step | of creating a healthy
and safe enviconment. Tn this example, the proposed wrans-
portation projectis a new highway witha new interchange in
an arce with available land zoned for commercial uses. Dis-
cugsions with individuals familiar with local real estate as
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Figure 1. Method for assessing ¢ g and developing mitigation,
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part of Step 4 indicate that the interchange will be a catalyst
for tand development in which a major activity center of
office purks will be crested. Traffic operational anslysis con-
ducted under Step ¥ indi that ceptable travébeondi-
tions would exist at vertsin local intersections because of
traffic using the activity cénter. Under Step 7, the highway
agoncy. analyzes what measures will be needed (o achieve
aeceptable traffic conditions, when the measures: will be
needed, and what the measures will cost. The highway
agency conveys this information (o the local planning and
engincering agencies Tor their use in future negotiations with
developers and in planning for the identified local capital
improverents. The iphway agency notes in the project BIS
that, contingent en aelion by others, the recommended miti-
gatian will ame)xorae thiy project effect 1o acceptable levels,
Ce i to. irnpl the mitigatdon should be
ablained in‘sitdations where such conymitments.are neaded
o satisfy siate or federal laws—e g, federal Clean Water Act
or federal Clean Air Act.

Seep 7d: Product of Assessing the €
and Developing Mitigation

&

The produet of ing the ¢ and develop-
ing mitigation should consist-of documentation: comparison
of indirect effectswith the relevant goals and notable features
(the determinatjon of vonseguences), the mitigation strategy
developed 0. address any unagceptable indirect effect, or mit-
igation considered and reasons why mitigation is not practi-
cable. The docpmentation should note what the mitigation
entails; its effectiveness, how it should be implemented, and
who. i$ responsible for implementation. It also should be
shared with those who have 4 stakeholderinigres! in the stud-
ied effect and mitigation as well 25 with those responsible for
ultimately implementing the miligation, if different from the
highway agency. All findings {rom Steps. I to 7 are ihen fo be
intepraied pito the project EIS.

SAMPLE APPLICATION OF THE FRAMEWORK

The ollowing hypothetical example is provided 1o illos-
trate application of the framework,

= Step b Identify the study area’s directions and goals, A
visioning session is used by the transportation agency to
determing that the area’s privhary goals are’lo

#

»

9

Safe Drinking Water Act. The task force selecis as the
pertinent endpoint 1o maintuin curtent: rates of ground:
water infiliration at un acceptable Tevel of guality in
groundwater recharge -areas, These aress have been
mapped by the local planning agency,
Siep 3 Mdentify profect Impact-causing sctions. The
project developed from the needs assessmient is a pro-
posed expressway conpection that will fink 2 town
within & region experiencing population growth 1o ag
interstate highway. The transportation agency deler-
mines that the change in sccessibility afforded by the
connection, a direct effect of the project, could induce
land-uwse conversion between the town and the proposed
expressway/interstate inierchange.
Swp 4 ldentify indivect effects for analysis. Certain
areas in the vicinity of the proposed inlerchange are
mapped as bzing valuable for aguifer recharge. The aren
in the vicinity of the proposed mterchange comaing
mixed low-density cial-resid
development. Although-the ares is zoned for relatively
low density office development, interviews with local
real estate experts indicate thal the project could induce
pressure for higherdensity office development, of which
there iz & shortage in the region. Such development in
the aquifer recharge areas would reduce infiltration-and
recharge. The wansportation agency presents thivinfor-
mation o the collaborative study team, which concludes
that analysis of the congequences is nesded. The trans-
portation agency then develops an analysis approach in
copperation with the collaborative study team.
Step % Analyee the indirect effect and conspruences.
The transportation agency uses multiple methods o ana-
fyze the polential induced growth and related effects.
Multiple methods are used 1o analyze the effect. First,
the project is categorized as one (hat could influence
intraregional location decisions. Various comparable
locations for land develop in-the reglon are identi-
fied and .a matrix is developed to aid comparison. of the
various development-related atirbutes of the locaiion
with those of the project study area (e.g., availability of
water and sewer, market preferences for type of devel-
opment including parcel size, income fevels, land avail-
ability and price, and potential development densities).
The information in the matcin. is used to develop a loca-
tion attractiveness model, which indicates that the proj-
ect area is mote atiractive for high- dxmsity office devel-
than parable locations in the region. Parcels

1 €

1al-agrt

sconomic growth at a level within the capacity of the
environment to-absorb the prowth.

Swep 2: Inventory notable features. The transponation
agency forms a collaborative tesk force compnsmg a
Ilransportation agency. et and an envi

specialist, an EPA representative, s state water tesource
agency Tepresentative, and a Tocul planner, The project
is inan area designated as-a gole soree aguifer under the

-

wmhm 0.8 km (0.5 mi) of the proposed interchange hav-
ing the highest likelihood for land-use conversion are
identified and mapped. The mapped development
parcels are compared with the mapped recharge areas
and overlaps sre noted, From this apalysis the trans-
purtation agency concludes 3 fairly high likelihood that
development induced by the project will cause 4 miss-
surable reduction in agquifer rechiarge, The transportation
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agency presents the analysis results in a technical mem:
grandum o 1he collaborative task foree.

Step 6: Evaluale the analysis results, The transpottation
agency cxplores how.ch in allowable densities or
parking ratios, items for which a developer could seek 4
variange, could alter the predictad effect on groundwa-
ter rechurge. The predicted consequences from altering
the agsumptions ste found to be comparabie to those
predicted by the original assumptions.

Step 7: Develop mitigation, Based on analysis results,
the fransp agency recr dy that the ocal
municipality mitigate the efféct by requiring that devel-
opers in the aren i recharge mea-
sures into: their sile plans ‘so that postdevelopment
recharge matches predevelopment recharge.

#

»

POraic gr sk

CASE STUDY APPLICATION
OF THE FRAMEWORK

Case studies for this research and applicalion are found in
Appendix B. Case studies were conducted on the following
six transportation projecis:

+ Astoria (Oregon). bypass: small city highway biypass;
Tagman {California) corridor: rapidly growing suburban
avea light-rail transit extension;

Grand Rapids {Michigan) south beluine: rapidiy grow-
ing metropolitan area near highway;

»

steongly influonced by these projects. Eachof these proj-
ects was & new facility in a rapidly developing ares.
Certain development decisions occurred during project
development. Where this: phenomenon: ccours, it pan
serve o indicate the poténtal strength of the link
hetween a parficolar tanspontation project and develogp-
ment or the extent 1o which & project may accelerses
fevelopment. The indi effects ment in such
fuath Rotld ke a ge of indicated trends.

« Grand Rapids south beltline: The case study rHlusirates
the common sityation in which land-use {or wavel)
effects of a project are modeled for 8 purp d
1 the project BIS, and the modeled effects are not e
fified or analyzed in the EIS. Indirect effects assess-
ments should use pioject analyses developed for other
purposes to the maximum extent possitle—e.g., as the
sparket feasibility study of thie Stewirt Airport property
development was used to develop demographic fore:
casts,

« Stewart Airpont properties, Lackawannia Valley indus-
trial highway, and Grand Rapids south beltline; These
case stadies ilustrate how the spatial limits of the indi-
rect offects asséssment should sccount for those activity
centers {¢.g., central business districts) that would be
adversely affected by devclopment shifts to an area
made more attractive by a transportation investment.

« Tasman comidoer and Hudson-Bergen light-rail transic
These ‘ease studies illosweate that the indicect effects

i ork can be used to identify snd

-

Lackawanna Valley (Pennsylvaniay industrial highway:
wew highway planned to-aid an area’s redevelopment
from a natural resources-hased evonomy to 2 light men-
gfaciuring economy;
Stewart Alrport {New York) properties development:
development. plan for officedlight industrial uses on
state-owned dand adfacent 1o airport to aid -alrport’s
o an i regional transportation facil:

#

ity; and ] )
Hudgon-Bergen (New Jersey) light-rail transit systeny:
new light-rail transit planned1o aidan urban area’s rede-

from a 1 ing-based ecoupmy 10 &
service-based economy.

Key conclusions of the case studies are ds Follows:

« Astasia bypass: The project-type highway bypass-of a
small city Jends itself o analysis by the comparative
case technigue as there §s often a base of simitar previ-
ous projects of this type from which conclusions about
probable indirect effects can be drawn. Indirect effacts
asszssments of small city highway bypasses should take
advantage of the bese of comparable projects where
appropriate.

 Tastnan cotridor, Hudson-Bergen light rail, and Grand
Rapids south belttine: Anecdotal evidence indicates that
development decisions on parficutar parcels were

resolve compeling goals commof fo. transit projects.
These goals include increxsed development densities
oriented to transit versus goals of providing adequate
open space, maintaining existng affordable housiag,
and maintaining historic arc wiral coniext

+ Lackawanna Valley indostrial highway: This case study
illustrates the. probable upper end i 1erms of level of
effort and complexity related to indirect, effects assess-
ment. A separste indirect effects technical study was
prepared to assess the project impacts and a comprehen-
sive. plan was developed for the area to guide develop-
mentias mitigation forthe praject. The total cost of these
efforis was on the order of $300,000.

Further detalls ahout these projects and applications gf
the framewnork 1o. assoss these projects are presenizd in
Appendix B,

PLEMENTATION OF THE FRAMEWORK

Hroad Congiderations

Implementation of the framework will require some
change in the typical modus operandi of transportation and
regulatory/ with respect to consideration of
the indirect effects of proposed transportation projects. Some

of the change rélates to common phenomena that go beyond
the sphere of indirect effects assessment. Barriers to-early
and effective interagency coordinatipn on proposed projects
would be. incheded: Therefore, to be successfully imple-
mented, 1t is necossary that the framework be integrated into
agencies’ averall project planaing or roview processes. For
exsmple, the findings indicate that some state departments
of transportation have. regular meetings. with regulatory/
fesource Ag o discuss ¢ dirg issues pn projects,
This process provides an ideal way to integrate the indivsct
effects assessment framework,

Successiul implementation of the framework on a test case
progect will Jikely require 4 high-level commitment by all
invotved stakeholders to cooperate in its use, similar fo the
Jevel of commitment of stakeholders on the Ozark Mountain
Highroad EIS {48) and centain other projects that have used
the. collsborative: study team approach to analyze indireet
effects,

Because the framework places consideration of potential
indiregt effects early in project planning, much of its imple-
mentation may be done by local project sponsors of metro-
politarcplanning orpanizations who have more responsibility
for project planning because of the ISTEA planning regula-
tions. Programuming of resources for this purpose and train-
ing of personngl will be required where these entities do not
have the expertise or resources forconduetihg mullidiscipli-
nary environmental analysis,

Resources Raqulred

The findings indicate thattke following are Key varables
for determining the level of effort for estimating the indireet
effects of proposed transportation projects:

* Dawg availability: Steps 1103 of the framework require
data veluied (0 study area-goals and trends, noteble fea-
tures, and project activities. Typically, much of thedata
needed lor the indirect effects assessment will have been
collecied.or developed for other purposes (e.g., project
purpose and need, market feasibility, direct effepts, and
permit applications), On some occasions, however,
extensive original data collection will be needed 10
complete Steps:1 to 3—i.e., where such nformation is
not readily available.
Number of potentially significant impaots: One of the
intenis: of NEPA is to focus impact :assessment on
impacts that are considered potentially significant. The
ber of potentially signif impacts affects the
fevel of effort associated with Step 4—idennfy poten-
tially significamt indirect effects (and concomitant
cause-effect relationships). This variable alyo affects
Siep 7—assess the consequences of the indirest effects
{and, where appropriate, develop mitigation),
Appropriate technique: Steps S and 6 relate to analyzing
the magnitude of the potentially significant effests;

#

1y

0

Findings indicats that detailed qualitative or simple
quantistive iechniques typlcally satisfy analysis require-
mends regandless of potential impact significance.
Usndercertaimoi e, However, a detailed quan-
titative technigue (e.g., travel demand or land-use fore-
cagting) is needed 1o improve precision (o & finer Jevel
of detail,

Extensiveness of effect: Findings indicate that the spa-
tial effect Is primarily 2 function of project type and
maturity of the regional transportation yystem and tand
developmeni, Greater effects are agsociated with new
facilities relative 1o expansion of existing facifities.
Further, inear projects (e.g.. new highways or fixed
transit guideways) typically have the most exiensive
effects compared with new interchanages, transit sta-
tions, or bridges or wiih new ports, airponts, and related
faeilities.

Table 39 Jlusteates in mairix form the range of staff hours
estimated o undertake the framework steps for various proj-
ect types aod level-of-effort scenarios. Table 40 Hlustratey
the sstimated duration lo complete the assessment for the
various project types and scenarios, The values in Tables 39
and 40 are intended for generie cost-estimating and schedul-
ing purposes and should be adjusted by sgencies to match
project-specific chreumstances. It should be noted that for the
schedule-estimates in Table 40, 1t was assumed that the more
comples. the assessment the move dindividuals would be
zssigned 1o it. The fime and schedile estimates illusteated in
Tables 39 and 40 are vongistent with Jevels-of effort for indi-
rect effects assessments indicated by Interviews and case
studies:

implementation Plan

Dissemination of the information Jeamned and the planning
tools developed for this report could be integrated into plan.
ning practice and course materials designed to improve the
comprehensiveness and the accurateness of the EIS/EA
process. It is suggested that an implementation program
include issuing updated transportation and regulatoryf
resource agency field guidance, imtroduction of indirect
effects into course material, targeted publications, and use of
new information technology.

No matter which of these avenues for implementation is
followed it is critical that the informaiion be more routinely
updated as it manares in the planning environment. Too often
we make significant advances in the state-of- the-art for plan-
ning only to have that knowledge base leftin its original form
as the pracical planning needs evolve in more comples nvi-
sonments. Thers is certaindy u level of responsibility the var-
jous planning and transportation universities and institutes
have for ing that this inf ion and these tools con-
tlouously evolve 1o meet the needs of a dynamic planning
environment,
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TABLE 39 Tume estimates to use the framework
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TABLE 40  Schedule estimates to use the framework
ESTIMATED ASSESSMENT DURATION BY PROJECT TYPE
(N'WEEKS)
PORT/
|W|’ERCHAP:1%‘%1 chu\sifg AND R"E}mg
STEPS EFFORT TRANSIT STATION GUIDEWAY: PACILITIES
13 MINIMUM 4.5 34 18
MOST LIKELY 9 52 35
MAXIMUM 1 1 58
4 MINIM UM 0.6 ’ L&) 1.2
MOST LIKELY. 13 52 35
MAXIMUM 17 67 42
56 MINIMUM 12 11 24
MOST LIKELY 22 52 39
MAXIMUM 25 27.8 16:2
7 MINIMUM 05 3 24
MOST LIKELY 09, 52 35
MAXIMUM e did 111 44
TOTAL MINIMUM 3 1 ]
ESTIMATED
DURATION (WEKS) MOST LIKELY 5 - 7 1
MAXIMUM 6 51 n
ASSUMED MINIMUMS 128
REQUIRED
FULLTIME MOST LIKELY 175
STAFFING
EQUIVALENT MANIMUM 235
(PERSONS)

Theinformation assembled in thisteport and the planning
tools developed could have direct applicability to planning
courses targeting currently practiving planners as well 45
planning students ai-the undergraduate and. graduate level,

The Matienal Highway | e (NHI} and the Natjonal
Transit Institute. (NTI offer transportation planning courses
geared at updating the skills of current practivioners. NHIs
relationship with the state departments of transportation and
NTI's putreach to-metropolitan planning erganizations and
local planning groups provide excellent coverage for reach-
ing planning professionals. NTT's current development of a
<ourse curriculum fora ransportation and land-use class is
an excellent example of where this information could have
direct and immediate use.

The checklists presented in this report could be important
additions to course material, Their-availability via electronic
medium {L:¢., computer diskette) will enhance their tigability
for both course work and actual project spplication,

The survey form in Appendix B and the accompanying
EIS review checklist are useful examples of information-
pathering togls that could be used in accumulation of infor-
mation relative to indirect effects: The survey forms also
have value as prototype planning tools for other, similar
research efforis,

The case law presented in Chapter 2 highlights current
interpretation of planning disputes involving consideration
of indirect effects. As there is no singular formula that can be:
applied to all evaluations of indirect effects, it is critical that
this information be considered for inclusion in the course
material,

The planning tools developed as part of this repon also
could be shared with the university transportation consor-
tiums through DOT's R h and Special Programs
Administration office. This will provide a direct link to the
current pool of graduate and undergraduate students on the
verge of entering the job market. Consideration of indirect
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effects eould become an integral part of their education and
their subsequent professional praciice,

¥ may be-yseful 1o fssuetschnical guidance to FHWA and
FTA ficld offices to eatablish adefnition of terms about imdi-
recteffects, As reflectédin thie report there arc 2 broad range
of definitions for indirect €ffects. This lechnical puldance,
through FHWA's ficld guidanie and FTA s circulars, should
distinguish between direct, indirect, and setondary impacts
asvefiecied inthe report. This technical guidance ¢ould also
fook at 23 CFR Purt 771 to clarify that indirect effects should
be considered pan of the scoping work required by NEPA
There i3 sdditional opportunity for clarifying the planning
process as integration of the planaiag regulations and pend-
ing environmental regulation are updated to. meet major
in sdy requl under ISTEA.

Successful imiplementation of the framework on @ fong-
range planning ot project-level basis will requirg copperation
and coordination among wansportation and regulatory/
resource agencies. Cooperation and coordination will be
facilitated by headquarters policy-levél agréement on fraine-
work application, The interagency cooperative effort, which
produced the documnent Applying the Section 404 Permit
Process 1o Federal-Ald Highway Projects (88 conld be 2
model for thig purpose. ,

Subsectians of this report could be presented as stand-
alone reports distributed through indusiry-specific journals
{i.e., planning faw) or association commiltees and task
forces. The réview of case law could be developed as'a sub-

mission to any of several journals regulasly referenced in
{and-use case law: Appropriaie publication sources include
the Jonrnal of the American Planning Association, Evviron-
mental Impact Assessment Review, and fmpact Assessment,

There are several professional associations with active
codmmittees that could sdvance the discussion of indirect
effects. AASHTO's swnding commitiee on platsing is
¢hairged with reporting on, among other areas, the interaction
af transportation sod land use. The American Public Transit
Association' s strategic planning subcormittes and the leg-
islative commititee at¢ two Key avenues for advancing this
discussion iti the transi communitty. There are also numer-
ous professional jolirmals pubilished by the American Plap-
sing Association and the Insutuie for Traffic Engineers—
twao widely respected organizaiions that could be explored
for publication of discrete subareas of the indirect effects
repost.

“The surge of elerironic bulletin boards at both the national
and local level appearto provide. an opporuunity for a.rela-
fively expediont dissemination of the information contained
in this feport. This ¢ould be particularly applicable to the
metropolitarl planning organizations in large whan areas
whe are tesponsible for many of the major investment slud-
ies now under way. It may be uséful to investigate opporia:
pifies for disseminating informarion from this study dlec-
wwonically feig. by e-mail) Sharing this most current
thinking with budding transportation professionals is essen-
tial trintegrating it into their future practice.

CHAPTER §

CONCLUSIONS AND SUGGESTED RESEARCH

CONCLUSIONS

The researchconducted for this study, reported in Chapter
2, demp d the need for guld procedures, and sup-
porting riethiods for estiniating indirect ‘effects of propesed
transportatian projects. This need is primarily based on two
faciors:

« There are different interpretations of the CEQ definitior
of an indirgcs effect; and

< Many promising tools for dnalyzing indirect effects
suggested in the lieratire generally are not applied in
practice:

Thie research condudted for this siady indicates thal indirect
effects differ from direct effects in certain fundamental ways:
direct effects can be characterized as typical or Inevitable and
indirsct effects canbe characterized as reasonably foreseeable
or probutde. Jother words, diveer effects are predicuable and
indirect effects are uncertain. Indirect effects are uncertain
because they ocour i the future and because many dynamic
forces are involved in derermining the ultimate consequence
of the indirect effect. This uncersainty bas important imphica-
tions for selecting tools to idennify and analyze indirect effects.

indirect effects oecur in three busic forms:

« Those that alter the behavior and functioning of the
affected environment becayse of project encroachment
{physical, chemical, or biological) on the environment;

“ Those that induce seonomiic growth and Jand-use con-
version; and

= Those rélated to project-induced growh,

Todirect effects meet the tollowing two tests:

+ There is a rational nexus between the ‘project dctdvity
and the effect through.a divect éffect (i.e., it is caused by
the proposed iransportation project); and

« The effect is manifesied by otherdransportation projecis
in similar géttings {i.e., it 35 reasonably foreseeable or
probable).

Case law indicates that krnowing whether an effect is §ig-
nificant is more fmportant than knowing whether it is divest,
indirect, or eumulative. Case law provides thrée questions for

distinguishing indivect effects that wre potenfiatty significant
from those that-are invial. These are as follows:

« With what confidence: can one say that the impact is
Hkely tooccue?

« Is there sufficient specific knowledge about the impact
10 rnake its consideration useful?

 Is there a need 1o know aboul the impactnow?

These questions focus on the uncertain and futurg-oriented
nalures of indirect pffects, and they help frame the suggested
sppraach for arsessing indivect effects.

Recognizing that transportation projects can have essén-
tially innurmerable indirect effects, the suggested framework
takes 4 top-down approach for parrowing the broad range of
effects tothosethat are important issues: First, to have a con-
text for assessing the ultimawe indirect consequences of 2
sransportation project, 3t is necessary to define theaffected
area's desired future. Thiscan be done by examining docu-
ments like the ares’s comprehensive plan, if they exist, or by
using one of several public invelvement technigues (in par-
ticular, vistoning) for establishing an ares’s noeds and goals.
These needs and goals commonly include, among others,
growth enicouragement, growth envir i
protection, and mainenance of character,

135 suggested thatnotable features then be selecied s spe-
cific indicaiors of the nesds and goals, Motable features are
setings or populations cammonly afforded special attention
with respect-to.ch These gs.or populitions could
be unique, vatued, or vulngrable. Notable features provide
ineasires for assessing the ¢onsequentes of indirest affents.
If the consequence of an estmated indirect effect on a

table feature is una bie, then there may be a need o

reassess the project as proposed.

It is suggested that identification of & proposed project’s
indirect effects begin with a- defailed listing of the projeci’s
impaci-causing actions. Transportation agency analysts garn
ihen explore cause~effect nelationships between the impaet-
causing actions and important gosls or notable Teatures.
These relationships-can be disgrammed on Sow networks,
maps, or matrices. ‘Such relationships are indicative of the
project’s indirect consequences.

The boundaries of the project study area or fegion of influ-
ence for purposes of indirect effecis assessment depends on
boundaries of the level(s) of ecologic, social, or pelitital
Wierarchy a1 which the consequences are likely to oeeur,
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For projecis thal induce growih, the region of wiluence is
also a funclion of the areal extent of the proposed project’s
land-use conversion effcct. Generally, transpotiation proj
ects tan influence land-development Jocation decisions in
three ways:

# The project-and land development can be functionally
isrdegendent, ay in'the case of & ghwey interchange
of transi station proposed to.serve a stadivm. This sitg-
ation gengrally applies to highway and transit modes.
The project and land development can be functionally
cotaplerienidry, 44 vp the case of retatl services at high-
way interchanges and transh stations, caigd and parking
aréas hisar airports, and terminal facilives al ports. This
Stfuation applies 1o all transponiation modes,

The project can influcnce génefdl intraregional Tand
developrient Jocation’ decisions for office buildings,
warsholise/distribution facilities, and industry and resi-
dential dévelopinent. This sitwstion generally applies (0
highway and transit modss. Bach type of induced growth
effect docurs Bechvse of 2 unique setof vanahles. The
variables can be particalarly dynaric and complex for the
intrarggional development shifts type of effects; an aspect
that makes. analysis of this type of effect problematic,

¥

»

A nuinber of traditional forceasting toold lend themselves o
anatyring indirsct effects, Iichsded are telatively straighifor-
wiird trend éxtrapolation technologies to the mbee Coimplex
dytiamic models. No single lool 15 suitable for all indircot
effects analysis situations; selection of the 1601 depends in part
on the type of iformation available to the analyst. Bécawse
they involve consensts building ‘end exploration of uiwer-
{ainty; the qualitative Delphi techinique ot quantiative fisk
analysis has potential for indirect effects analysis. However,
each technique has its limitations, not the least of which are
potential difficulties v comprehending their resulty and the
need for skilled facilitators. The scouracy of the forecasting
tools depends on the amount and typeof data available to feed
inites the: Torecast. Much of these daw; including cavse—effict

should be applicd over @ variety of iransportation modes and
project.settings as a tést of the framewsrk’s performance in
a varfety of circumstances. The comtragtor will screen
uptoming transportation projects with federal or state irans-
portation agencies to identify those having potential Torindi-
vect effects. The final list of case study prejects will be rep-
resentaiive of 4'crosy séétion of ranspoiiation profects and
seifings. The contractor will work with the case study trans-
poriation agencies in identifving perineni data sources,
stakeholders, and wols and in developing an overall scope
for indirect effects assedsment of the case study projects. The
contractor will periodically monitor the progress of the indi-
rect effects asscssment-of each project and prepare a case
study ‘report of cach project. The case study report will
degeribe the project background, the process of implemant-
ing various aspects of the framewdrk, thi aceeptability of the
frainework 16 the prictitioners, and the'cast of implementing
the framework. Resulis-6f the various ¢ase study reports will
be compiled by the contractor and suggestions witl be made
for revising the framework. This will require spproximately
2104 years.

Bafore'and-After Studlse

Many of those inteeviewed as'partof the resesrch for this
study indicated a need for before-and-after studies of efvis
ronments affecied by transpontation’ projects. Information
from such studies could be used to help reduce the uncer:
tantly in estimating indivect effects. 1 also could be used
assess the accuracy of estimated effects of particular prajects.
With adeguate wiformation shout precoastiuction ¢onditions,
thix tesedrch will sequire 5 stuidy period of approximately 7
years (although it i€ appropriate to examirne the énvironmet
atleast B 1o 10 veary after project construction).

o He-and & Racent B v on

T .r tatlon=Land-Use Relationships

refationships, can be developed through the process of build-
ing nerworks, mawices, or maps during the step of identifying
indirect effects. Forecast Certainty gencrally can be improved
by combining several tools intothe dnalysis approach. Tn ¢om-
municating the analysis results to the public and decision mak-
érs; #-is suggested (hat some mdication of the: level of confi-
dence associated with the results be provided: In addition, the
results should be compared with the ‘provioisly selected
notable feawres. In thizs way, the lndirect effects can be
assessed in the context of local br regional goals. Further deche
sions on projéct foomulation Considering indirect effects sz 8
factor can be made accondingly.

SUGGESTED REGEARCH
Case Studies

Case studies can be used to test the practicality, cost, and
effectivensss of the supgested framework, Case studies

The felationship between transportation aceess and Tavd
i8¢ has been the subject of ¢onsiderable research over the
past 3 decades, particularly tn the 1960z and 1970¢ when the
cofiseijuprices 6f the imersiaté highway system began to
materialize. Many of the patteins regarding the transporta-
ton systept’s effedt on growth dnd lund-use conversion
observed in previous research may no [onger be valid given
that the transporiation systems in many areas of the country
are now matwe and given changes in demograpkic, eco-
nomic, and other factors over time, A synthests’ of recent
resgarch on thistopic might be a valiable aid to those assess-
ing this type of indireét effect in that it could improve fore-
casting confid I is particularly important 1o gather
research on how changes in employee commuting and in
fransportition technology (e.g. infelligent fransportation
systems) could affect transportation-land-use relationships:
This research requires a stady period of approximately 1.5 1o
2 years,
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GLOSSARY

Accessibility. The ease of movement between places. As
mavement babween any 1wo places becomes less costly—in
terms of either money or time~—aceessibilily increases, The
propensity for interattion between any two places increases
as the cost of movement between them decreases. Accessi-
bility alse is defined 4s the attractiveness of 2 place as an ori-
gin{how gasy it 18 Yo got from there 1oaf! sther destinations)
and ‘a5 2 destination (how easy it is to'get1o-there from ali
other destinations). Conseguently. the strucrire anid capacity
of the ransportation network affect the level of accessibility
within a givén area. The accessibitlicy of places has @.major
impact on their land values (and hence the use 1o which the
land s puy;the Jocation of 2 place within the transportation
network determines its accessibility.

Alternative Futures/Visions. Qualitative maodeling based

on broad visi y forecasts d ona particular problem
UL ISSLR’:
Attr The or aoivities that are

L o
logated ina given place,
Biodiversity, Biological diversity. or the vafiety of life-and
s processes.

Citizen Survey, This technigus is used 10 assess widespread
pubic opition by asurvey given to a sample group of Citizens
vid written questionnaire or through interviews in person, by
phipng, or by elecironic media.

Comparative Case Analysis. A parative study i
comparing a like ares where asimilar project hias been comy-
pleted with the area of concern where a project is proposed.
The two profects and areas must bie similas in sizet project
type, location, and design: and geographic and other perti-
nent chmc\cristics

3

NEPA. CEQ is pant of the Executive Office of the President
and can issue NGPA regulations 10 federal agencies.

CEQ Regulations. The CEQ regulations for implementing
NEPA (40 CFR 1500--1508).

Cumulative Impact. The impact op the environment that
resulis from the incremenital impact of the action whenadded
15 other past. present, and ryoasonably foreseeable future
actions,

Delphi Technigue. A gualitative forecasting technigue that
is the systematic solicitaiion of expert opinion, which
achieves consensus through a carefully designed program of
sequential individual analyses subject to peer teview.

Direct Effect. According to the CEQ definition, direct
effects are caused by the action and occur at the same iime
and place,

Drafi Envir I Impact § ¢ (DEISL This
st contain all the required coments specified in NEPA and
the CEQ NEPA tons and mustdisclose and discuss ali
majof points of vigw on the environmental impacts of the
alterniatives,

Dynamic Models. These focison sysien behavior, or func-
tional process, and defing relationships within a system.
Ecosysterm, The som 1otal of physical features and organ-
isnis'in & given area,

Ecosyetern Stability. A function of resistance and recovery.
This concept of ecosystem stability is useful for assessing
indirect effects.

Efféct. Something that follows or is-caused by an activity.
According to the CEQ regulation, effect and impact are syn-
ORYIMIOUS.

Environment, Suroundings. The complex factors that act

C A . This i fizatton of  on an organism or an ecologic community and ultimately
possible impacts hut is less smxcxur:d thfm the mateix. determing s form and survival; the aggregate of social and
Context. The interrelated conditions in which st bing i ditions that inh e life-of an individual or
EXISLS Or poours—e.g., sosiety as'a whole, affected interests,  commwunity.

the affected region, or the locality.

Council on Environmentsl Quality (CEQ). Created by
NEPA and given the r ibility for envir policy
development and oversight of federal agencies implementing

Environmental A {(EA). A public docu-
ment that 2 lead agency prepares when 2 project is nol oy~
ered by = categorical exclusion, and the lead apency does not
know whether the impacts will be significant.
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Envir I Tmpact: § EIS. NEPA requires
EIS preparation for proposals for tegistation and other major
federal actions significantly affecling the gquality of the
human environiment, A document that assesses. the impacts
on the-environment of a major federal action.

Final Enviy 1 Impact Stat 1 (FEIS), Prepared
afier comunents on the DEIS are recsived and revicwed, It
must contain the lead agency’s responses to all comments
and rwst discuss any oppesing viewson issues mised
Focus Groups: A tool ts gauge public opinion and identify
citizen concemns, needs, wants, and expectationg, A fecus
group is 4 small group di ton with professionsl leader
ship.

Goal, The end toward which effort is directed; the expressed
statos {zocially, ecologically, covironmentally, economis
cally, culturally, politically) where a group of people (e,
muricipality or region} wish to.be al some future point.
Indirect Effect. According (© the CEQ definition, indirect
effects are caused by the-action and ovow later in time or
farther dind but still are bly foresee-
able. lodirect effects may include growth-inducing effects
and other éffects related to tnduced changes in the pattern of
land use, population density or growth rate, and related
effects onair and water and other ratural systéms including
ecosystems.

Induce: To lead on or move by persuasion of infleence,
cail forth or bring about by influence or slimulation.
Induced Growth. Changes in the intensity of the use to
which land is put that are caused by the actionfproject, These
changes donot oceur il the actionfproject does not occur. For
wransportation projects, induced. growih is atributed to
changes in accessibility caused by the project,
Toput-Output Modeling, This shows the wansfer of goods
and services in an economy in monetary erms.

Intensity, Refers 1o the severity of the impast based on ben-
eficial effects; public health, unique characteristics, degree of
controversy, cumulaive effect, cultral and  histogical

Tzt

heavy: traffic: volumes and donsities; for example, ceniral
business district, major air terminal; large university, large
shopping cenier, industrial park, or sports arena.

Major Federal Action (Action). Actions that are polentially
subject o' federal control and responsibility if these getions
have effects that may be significant, Actions include licens-
ing or permitting the proposed project, such a8 construction
of « highway, port, or airport, or federal assistance 10 2
project.

Matrix. A method for ing probable of action:
An example-of a matrix is the Leopold matm which Tists
actions that impact the environment on-one axis and the
existing environmental conditions thut may be affected on
the biher axis.

Mitigation. Action tocause an cffect o become less adverse
Mode Clioice. A process by which an individual setects a
transportation mode for use on a rip, given the trip’s pur
pose, origin, snd destination.

Model. Simplified rep of the real, complex sys-
iems that may be affected by a project. A mathermatical or
conceptual p ion of relationships and actions within
a gysten. It 1§ used for analysis of the systemor its evalua
tion under various conditions: exempies include land use,
scanomic, sottoesonomic, and transportation. A mathe-
maticil dgscription of aréal life situation that uses dats on
past and present conditions 10 ke s projection about the
future.

National Environmental Policy Act (NEPA). Establishes
environmenial policy for the nation, provides an interdistic
plinary framework: for fuderal agencies 10 prevent environ-
menital damage, and contains action-enfarcing procedures w0
ensure that federal agency decision miakers take environ-
mental factors info account. This act requires preparation of
un BI8 for all major federal actions significantly affecting the
quality of the human environment.

Metworks, Also known as systems diagrams; networks can
be. used o classify, organize, and display problems,

peci species, violation of envi f

laws prévedent-seiting effect, and unique characierialics.

dal Surface Transporistion Efficiency Act
(ISTE:\}, 1n mecting the demands: of carrent and fulure
transportation  syslem uscrs, the planning process st
address the resulls of the managementsystems as well as
Gther factors specified by ISTEA. These faclors include
the overall effects of wansponatitin decisions, the sffects of
these decisions on kind use and land development, and the
consisiency of tansportation plans with land-use and land-
dévelopmeny plans. ISTEA recognizes the linkage between
transportation and land use and between ansportation and
an area's development
Lead Agency. The federal agency with primacy responsibil-
ity for-preparing an BIS. Typically, itis the agency consider-
ing the major federal aciion,
Major Activity Center (MAC, Activity Center). A geo-
graphic ares ck iz¢d by a Jarge transient population'and

processes, and & ons and 1o produce a causal analysis
of the indirect effects situation,

Notable Fentures. Elements of the affected environment
that are-unique; valued, or vulnerable.

Probabllistic B ing. These techndques involve devel-
opment, testing; and use of mathemarical stochastic medels
to predict the future behavior of phenomena that are pre-
sued to-béhave in a random manner.

Qualltative. Comprehensive discussions of effects withowt
using models or numerical results. Professional judgment'is
an example of qualitative analysis.

Qustitative Tnference. This involves g case study deserip-
tion of the area of concern (.., habitator neighborhood) and
an identification based on professional judgment of the pos-
sible changes the proposed project may entail.
Quantitative, Analysis that involves measurements or ebti-
mates in numeric terms. Traffic and Jand-use modeling are
examples of quanisative atalysis.

Record of Decision. A written public record explaining
why a federal agency has taken a particular course of
action,

Recovery. Tho ability of the system to-bounce back or return

after beirig changed,
Resnsmnce ’I‘hc abﬂny of the system, when subjected toan
v oF tabdisturbance, o withstand

or resist variation.

Risk Analysis. This includes s family of forecasting ech-
niques and planning process used to exawiine risk-and uncer-
Lainty in altemative courses of action. Attemptsto distinguish
the probable implications from the improbable,

Scenurio Writing. A qualilative [orecusting technique,
which is the process of fmaging 'outcomes. given a set of
assumiptions abowt the presént and a sequence 8 events that
ocour in an interim period.

Segmentation. Process of dividing an actlondnto componem
parts, esch involving action with insignificant environmental
effects. An BA or EIS cannot engage in ségmeniation of a
project’s effects,

Sensitivity Anslysis. This proceture invelves changing
forecast assumptions one af 2 lime 1o fest the sensitivity of
effects to the particular assumptions, The purpose of this
analysis 45 to test whether slight shifis in the analytical
assumptions will cause latger changes i the effect and 1o
help clarify degrees of ¢ & in estimating sffects.
Significant. The significance of an action is defined by its
coplext and intensity. An EA or BIS must by prépared when
a proposed project or action is deerned to have 4 significant
elfect.

Stochastic. Any phenomenon thet obeys no discernible
canse-effect relationship but that varies within limits.
Stroctursl Models. These focus on selection of the compo-
aems of 8 system, explicily stating the interactions between
them, and on-intersectoral linkages and identification of erit-
ical paths.

Systems Analysis. This eotails a systematic exploration;
analysis, and evaluation of 41l the possible j the

(18]

Traffic Assignment. A process by which tips, or flows
ameong geographic units (zones), are allocated 1o feasible
routes {paths) through a network.
Trend. Correlation. Degigngd 1o test relationships betwesn
two or more trends and a third and 1o determine. the most
Likely Future state or direciion,
Tremd Extrapolation. Three widely used 1rend extrapola:
tion techiiques are simple extrapolation, curve fitting, snd
trend curves. Simple extrapolation is based on the assunp-
tion that whatever tronds existed inthe past will continue into
the future. Curve fitting allows for judgment in forecasting
the trend and accepls that the trénd may not be linear in
nature. Trend curves exarnine 2 trend by looking a1 g rela-
tionship to two or miore other rends,
Trip Attraction. The procesy of attracting Wrips 10 3 geo-
graphic unit (zone). A trip lerminating or originating in &
zone whose existence is due o an.aciivity carried out in the
zone is said to be-attracted, Trip attractionis generally a func-
tion of the Tand uses in a zone.
Trip Distribution. The process of determining wuip
exchanges—i.z,, the ber of tips between each pair of
designated geopraphic onits {zones),
Trip Generation. The process of determining the sumber
of trip origins and destinations associated with a given set
of activities in & given ares; wsually by applying Uip rates
{ora'cross-classification or regression model )10 a land-use
invéntory or projection. In a regional travel dernand swidy,
trip generation is done al the zone level and reqguires
dewsiled deseriptions: or projections of land uge for sach
zone,
Trip Production, The process of producing trips from 4 geo-
graphic unit (zong). A trip origingting or {erminating in a
zone whose existence is.due 10 the fraveler’s residence in the
zone 15 said to be produced there {the terminology 15 less
clear for non-home-based wips). Trip production is generafly
a function of the residential land uses in a zone,
Visloming. This technique typically consists of a series of
ings focused on long-range issues. It accounts for the

proposed alternatives can. impose on ecologio, spatial, or
soviogconomic systems.

relationship between issues and how one problem’s solution
may generate other problems {e.g.. tndirect effects).
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APPENDIXES A-D

Appendixes A through D as submitted by the research
agency are not published berein but are available for loan on
request to the NCHRP,

Appendix A—Working Plan

Appendix B-Initial Survey Form and Results

Appendix C-EISs Reviewed and Review Checklist Form
Appendix D—Interview Survey Form and Interviewees

APPENDIXE
CASE STUDIES

E-1 CASE STUDY REPORTS OVERVIEW

The basic purpose of the case studies was to examine indi-
rect effects of actual proposed transportation projects involv-
ing different transportation medes and different settings. First,
six proposed projects were selected for case study from the
larger list of projects that were examined in the research phase
of the overall study. The larger list of projects is provided in
Agppendix C. The six case study projects are as follows:

«» Astoria (OR) Bypass—small city highway bypass.

« Tasman (CA) Corridor—rapidly growing suburban area
light rail transit extension.

= Grand Rapids (MI) South Beltline—rapidly growing

metropolitan arca near highway.

Lackawanna Valley (PA) Industrial Highway—new

highway planned to aid an area’s redevelopment from a

natural resources-based economy o a light manufactur-

ing economy.

Stewart Airport (NY) Properties Development—devel-

opment plan for officeslight industrial uses on state-

owned land adjacent to airport to aid airport's ascension

to un important regional transportation facility.

Hudson-Bergen (NI) Light Rail Transit System—new

light rail transit planned to aid an urban area’s redevel-

opment from a manufacturing-based economy (o a

service-based economy.

The methodology for each case study report is as follows:

The background, context and altematives of each pro-
posed project are described. Then the case study examines
how the project’s envir al impact identified,
defined and addressed indirect effects.

Next, the proposed project was assessed through applica-
tion of the framework. The purpose of the framework appli-
cation was to test the basic utility of the framework, and not
w0 conduct an indirect effects assessment of each project
using the framework. The framework application consisted
of supplementing the project EIS content with additional
information about the project obtained through examination
of local plans, interviews with project planners and local offi-
cials, and visits to project corridors. The information com-
piled was used 1o apply the checklists developed as part of
the overall research 1o help reveal goals, nowble features,
impact-causing activities, and indirect effects chains-of-
causality, Framework decision tools were used to decide
which -indirect effects would merit detailed analysis. The
case study then discusses conceptually how analysis tools
appropriate to the situation could be applied to evaluate the
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magnitude of the indirect effects. Framework decision tools
were then used to assess the consequences and identify pos-
sible circumstances requiring mitigation.

The framework application in each case study includes
comparisons between project EIS approaches/conclusions,
and project framework application approaches/conclusions.
The comparisons are for illustrative purposes; they are in no
wiay intended to judge the wansportation agencies responsi-
ble for the project’s developmenk or environmental impact
statements.

The case study reports help answer the questions that are
fundamental to estumating the indirect effects of proposed
transportation projects, including:

+ How 10 define indirect effects?

+ How to unalyze and assess the effects”?

« How to distinguish project effects from other effects?

« How to define transportation agency responsibilities
with regard to assessing indirect effects?

The case studies demonstrate the basic atility of the frame-
work.

Lessons from the framework applications led to the refine-
ment of the framework tools. These refinements ure reflected
in the framework as presented in Section Four of the main
report.

E-2 CASE STUDY REFPOHAT:
ASTORIA (OR) BYPASS

1.0 PROJECT DESCRIPTION
1.1 Introduction

Astoria, the largest community in Clatsop County, Ore-
gon, is a wrminus for thiee highways: 1) the Lower Colum-
bia River Highway (US 30), 2) the Oregon Coastal Highway
(US 101/26); and, 3) Oregon Highway 202. Together. these
three routes funnel considerable traffic imo downtown Asto-
ria, particularly in the summer months, creating concerns for
the safety of pedestrians, bicyclists, and motorists (see Fig-
ure E-1). Presently, US 30 is the primary route to Astoria
from Portland and Washington State.

To relieve growing traffic congestion, particularly uck
traffic, in downtown Astoria. the Oregon Department of
Transponation (ODOT) proposed the consuuction of an
altemate route from the John Day Bridge to Youngs Bay
Bridge that would reroute through traffic from US 30 traffic
away from downtown Astoria (see location map in Figure
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Location of the Astoria Bypass project.

E-1}. The Astoris Bypass, as this project is called, would
depart from the existing US 30 near the John Day River
Bridge and proceed west over the new alignment through the
Clatsop State Forest, joining the existing Nehalem Highway
(OR 202) near the southeastern edge of Astoria, then follow-
ing OR 202 to the Oregon Coast Highway (US 101/US 26)
at Srnith Point,

The project would pass mostly through rural forest land
outside Astoria’s city limits and through semi-urban and
urban lands within the city limits. The Clatsop State Forest
segment of the roadway will be two-travel lanes. The US 101
and westernmost segment of the Nehalem Highway would
have four lanes with a raised median and selected left-turn
refuges.

The six-mile bypass would decrease the travel distance
between the two bridges by about one mile. The cost for this
proposed bypass is estimated to be $36.2 millios in 1993 dol-
lars. This cost includes approximately $5 million for the
right-of-way scquisition of 78 seres, of which 37 acres is
state-owned forest land. The roadway was expected to affect
110 properties in takings and parking area acquisitions,

displacing 35 to 40 resid and six businesses. These tak-
ings have been decreased in subsequent alignment design
revisions.

The ODOT completed 2 Draft Environmental Impact
Statement (DEIS) in 1993 to assess direct and indirect
impacts of the proposed project. Due 10 uncerizin funding for
the project. a FEIS has not been completed and the bypass
project is currently on hold. This case study will examine
how project indirect effects were identified and analyzed in
the environmental impact statement process and will also
apply to the project the suggested framework for assessing
indirect effects. The Astoria Bypass was chosen for analysis
as an example of what indirect effects may result from a
small city road bypass and how the project was handled in
Oregon's progressive land use planning process.

1.2 Purpose and Need
The stated goals of the project are to:

* Reduce the amount of truck traffic in downtown
Astoria;

» Reduce the amount of overall traffic congestion in
downtown Astoria;

* Improve safety:

* Promote the expeditious and safe movement of vehicle
traffic in and out of the Port of Astoria; and

* Provide a second east-west route in and out of Astoria
(DEIS, p2-1).

Although the DEIS does not explicitly state that the bypass
is imended to increase economic development in the region,
it is alluded to in the document. The project supports the
city's goals to encourage tourism to diversify the city's tra-
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ditional economic base of fish processing and lumber-
exporting industries. The DEIS acknowledges the city’s eco-
nomic development goals in stating:

The Columbia River and d waterfrant adjacent to
downtown Astoria have tremendous potential for develop-
ment, both Hally and as an ¢ tion, The existing

US 30 now acts as a semi-barrier between the river tourist
front and the city core areas. With increasing waffic and the
required expansion of existing US 30, the barrier effect
would become more pronounced. The Astoria Bypass would
divert much of the traffic and ion from the d !
aren, and the existing US 30 segment through the dowatown
area could revert to ihe City of Astoria, thus reducing the bar-
rier effect (DEIS, pl-7).

The DEIS also states that:

This project would improve the effiviency of economic activ-
ity in and near the City of Astoria. and would foster orderly
economic develnpment irl and nesr the existing und proposed
corridors (DELS. pS-18).

Therefore, while the goal of the project is not to prompt
economic development, the project does aim to serve the
city’s goal for increased economic development vis-a-vis
rerouting of through traffic.

1.3 Affected Environment
and Alternatives Considered

The affecied environment from the proposed bypass will
be portions of Clatsop County. the Ciry of Astoria, the largest
community in the county, and portions of the Clatsop State
Forest. The City of Astoria developed in the early 1800s a5 a
trading post with a thriving fishing industry. With a popula-
tion of about 10,000 residents, the city is experiencing
decline in population. Presently. the cily’s economy refies
fargely on fish processing and lumber industries which have
declined in recent years. Goods moving through the Port of
Astoria have also declined. To diversify the local economy,
the city plans to develop its waterfront as a tourist destina-
tion. The existing Columbia River Maritime Museum on the
Astoria waterfront was developed as part of this plan.

Regionally, Clatsop County is host to tourisi-destination
cities such ag Seaside and Cannon Beach on the Pacific coast-
line. While tourism is becoming incressingly important in
the county, the lumber industry is still 2 major player in the
county’s economy as the majority of land in the county is
prime coniferous forest land. The bypass will go through the
Clatsop State Forest, which is publicly owned and managed
by the State Forest Service. The study area is host to diverse
wildlife including significant eik, deer and beaver popula-
tions and rare birds. such as the state-protected great blue
heron and the federally-protected bald eagle.

Two alignments of the Build-Alternative and 2 No-Build
Alternative were considered for this project. The build and
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no-build alternatives were evaluated in each area of environ-
roental and economic impact analysis. The impetus for the
project was traffic modeling which forecast that average
daily traffic downtown would increase to 25,000 vehicles
including 1,060 trucks in 2015 from 20,000 vehicles includ-
ing 900 trucks currently without the bypass. .

The DEIS dedicated a section in the report for alternatives
considered but not advanced for detailed environmental
assessment. In this section, varions alignments were quickly
analyzed for level of downtown traffic abatement, construct-
ing and right-of-way costs, length, geotechnical feasibility
and environmental impact. Many of the alignment alterna-
tives failed to address the basic goal of reducing waffic
through the downtown as the alternatives entsiled a Jonger
road length than the existing US X0, thereby discouraging use.

2.0 IDENTIFICATION OF INDIRECT EFFECTS

The working definitions for direct versus indirect were
defined in the document as:

Direct itnpacts are those which occur in, along, or close to the
project right-of-way as a result of construction. Typical qf
these are the acquisition of the land on which the project is
built and the displacements within the-right-of-way [DEIS, p
5-6].

Generally, inditect impacts are observed afier the project
has been completed and continue for years afterward. They
ase not limited to the immediate vicinity of the project corri-
dor, but occur over considerably wider areas [DEIS, p5-6).

The report also considered cumulative impacts and
defined them as:

myp on the i which result from the incre-
mental impact of an action when added to other past, present
and reasonably foreseeable future actions, regardless of what
agency (federal or non-federal) undestakes such other
actions. Cumulative impacts can result from individually
minor but collectively significant actions taking place over &
pesiod of tme [DEIS, p 5-12],

The indirect effects in the DEIS were identified using pro-
fessional judgement and discussed qualitatively. As the
working definition of indirect effects for this project’s DEIS
does not include the CEQ definitional criteria that the effect
be “reasonably foreseeable” or probable, the indirect effects
identified are discussed in the DEIS as effects that are possi-
ble without evaluation as to the likelihood for their accur-
rence. Seven indirect effects were identified in the DEIS.
Cumulative effects were also examined and aye ized
below with indirect effects.

SOCIOECONOMICS

= Local Economy. Jndirect. Decreased traffic congestion
downtown from the project may increase the attractive-

ness of land outlined by the Astoria Comprehensive Plan
as vacant and suitable for development. Continued stag-
pation in the local economy may be compounded from
diverted traffic as a result of the bypass. Cumulative
economic effects from the bypass togetber with other
transportation projects would be to “increase the area’s
attractiveness for businesses serving the needs of
retirees and tourists, and to facilitate shipments of prod-
uncts of resource-based businesses. There are also cumu-
lative effects of the bypass with other projects such as
construction of national chain stores in Astoria or War-
renton, construction of a factory outlet mall in Warren-
ton: and other tourism plans. The report makes clear that
leve] of these comulative effects would depend on the
growth in local population, incomes, market demand,
price, the availability of vacant buildable land relative to
élsewhere in the county and local zoning policy.

o Population, C ity Cohesion and C ity
Facilities. Ipdirect, The build altermative may result in
more local development which may generate traffic
which may impact sensitive populations, impact cony
munities, safety m?community cobesion. Comulative.
Other projects would add o increased traffic that may
affect these areas.

LAND USE

= Land Use. Jadirect. Land values may increase as a result
of improved circulation in Astoris, which combined
with the lack of developable land in the city due to the
prevalence of steep topography, may create pressure to
rezone certain areas for higher density zoning. More-
over, since Astoria’s city Limits extend past its urban
growth boundary, an Oregon planning designation
which limits urban uses outside of an wban growth
boundary, there may be pressure for the city to seck an
exiension to its urban growth boundary to allow devel-
opment along the eastern portion of the bypass. The
bypass may restrict logging near the roadway as Oregon
Forest Practices Act requires scenic buffers adjacent
onto highways in forested areas.
Cumulative. The following items were considered for
cumulative impacts to the project.

1. Past and proposed highway projects. Curpulative effect
with the proposed project would improve circulation in
western Clatsop Couaty.

2. Improvements t© the Port of Astoria, Comulative effect
would be to worsen downtown traffic under the no-
build alternative. The build alternative would accom-
modate the expansion.

3. Addition of a resident ship to U.S. Coast Guard head-
quarters. The cumulative effect would be increased
traffic from families that would relocate to Astoria. The
puild alternative would accommodate the increase in
traffic volume.

4. Development of a marine industrial park in Astoria.
The increased uaffic impacts would be greater under
the no-build alternative. The build aliemative would
accommodate the expansion.

5. Plans to expand sewer and water service. Inducements
to growth are expected from the infrastructure expan-
sions. These actions would increase growth whether or
not the bypass was built.

6. Aims to incorporate the bypass within the Astoria’s
urban growth boundary, This may stimulate growth.

7. Plans for city development of the waterfront. The
bypass would facilitate this devetopment.

The analysis on cumulative effects, while identifying var-
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increase incidences of nest blowdowns from the tree-
tops. Cumulative. The cumulative impact from the
change in hydrology and riparian vegetation identified
in the document would be the degradation of wildlife

habitat.
OTHER
= Cultural Resources. Indirect and Qumulative were dis-

cussed together for impacts to historic resources, The
bypass project, which includes the widening of US 101
adjacent to some historic properties, may result in “some
loss of historic integrity.” For an historic motel, the road
widening will reduce the motel setback and could

ious relevant projects, did not present a summary
of the cumulative effect from all the projects combined with
the bypass.

WATER RESOURCES

= Water Qualiry. Indirect, Polluted runoff from vehicles
and built land uses is expected to increase. Conversion
of forest land to urban uses will also decrease recharge
areas, which may bring an increase in flash flooding.
Cumulative impacts would include the polluted runoff
effects of other wansportation projects and increased
recreational use of the waterfront.

WETLANDS

* Wenlands. Indiregt. The project is not expecied to per-
manently alter the hydrology of the adjacent wetlands.
Areas where surface water flows may be interrupled will
be mitigated using culverts or structures. Cumulative.
The study identified other projects with impacts to wet-
lands including US 30, US 101, South Tongue Industrial
Park, improvements to the area’s bay bridges, dredge
disposal, pier filling and private development project in
Warrenton. The 25 acres of wetland impacts from these
projects would be significant added to the 13 acres of
direct impacts from the bypass project.

TERRESTRIAL ECOLOGY

 Wildlife. Indirect, The study area is host to 2 nesting
colony on treetops, or a rookery, for the great blue heron,
a state-protected bird and five bald eagle nesting pairs, a
fedesally-protected species. Direct impacts to these
birds include visual and noise impacts from human and
construction activity that may interupt nesting activi-
ties. Agency comments to the DEIS stated that an indi-
rect effect of the taking of trees surrounding the rookery
would be to decrease the windfirmness of the stand and

decrease the atiractiveness of the motel, making it less
economically visble. Potential development pressures
may also cause future displacement of historic proper-
ties. The positive non-direct effects to historic structures
in areas not adjacent to the bypass is that the reduced
traffic will increase the historic qualities of these areas.

Overall, the project indirect effects were identified using
professional judgement to scope causal refationships from
the project and cumulative effect as a result of the project
when combined with other projects. Spatial boundaries for
their effects were detailed in the socioeconomic disciplines
where vacant land, zoning, an urban growth boundary, the
nature of existing businesses indicate where vitality may
increase or decrease, The spatial boundaries for water qual-
ity impacts were difficult to define yet the source of the
impacts were specifically defined as along the proposed road-
ways and from the potential induced development sites. The
temporal boundaries for the idenrified indirect effects were
not discussed.

3.0 FRAMEWORK APPLIED TO THE PROJECT

Step 1. Identify Study Area’s Needs and Goals

Local plans must conform to 19 statewide planning goals,
such as the preservation of natural resources, open space and
forest land for forest uses. The comprebensive plans for the
City of Astoria and Clatsop County are “acknowledged” by
the state planning agency and are the controlling document
for land use in the area,

The review of plans and interviews with local planners
brought to light the city’s goal to encourage tourism. To
diversify its declining economic base, Astoria developed a
waterfront development plan to encourage tourism activity.
Downtown traffic congestion is seen as a detriment to
tourism and a risk to safety. Decreasing this congestion is a
major goal of Astoria. Major goals for the county include the
protection of forest land for forest uses, as well as natural
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resources such as habitats for state and federally-protecied  Step 2. Inventory Notable Features TABLE E-2
wildlife. 4 STUDY AREA DIRECTIONS AND GOALS CHECKLIST
As part of this step, these goals can be listed in a compre- This step entails identifying environments that are key to (Check where applicable)
hensive goals checklist, such as Table E-2. The exercise of  the goal'and needs of the study area that may be at risk from Project Name: . . §
: _Astoria Bvpass.. Location: _Astorig. OF.. : .
completing the checklist can help in framing issues relevant the project. Referring to Table E-3, notable features of the ! Analyst: _A, Cheng... Date: _3/1/96
to the area and may offer insight to defining the study area  area include ecosystem and socioeconomic characteristics. \
boundaries. ] ) The followmg fca_mres. were }dentxfxed from field visits, Within Mezropotin Statistica) Ares {entify MSA)
Product: Completion of Goals checklist, such as Tables published statistics, interviews, and comprehensive Onsie 5T MEA
E-1 and E-2. plans. Both Inside and Outside MSA i Indicate Distance 10 Nearest Metropolian Center
2 CMI!IMM(NDEMM@?(MNWWWMMMB“Rmntmmmn&huﬂ
TABLE E-1 M-mmrwﬁeapﬂmmqmﬂm' service and modal i.e., facioes relevamt 1 subsequant indinsst
ORGANIZATION AND TABULATION OF GOALS CHART
(Ceck where applicable) °  Linaity missing fisks in e
PmeclName m_% Analyst: _A. Chepg Dase: - mpumwwummmmwmmuﬂmmm
‘ j ééﬂ% BE ®  Indicees distancs to nearen interscase highway if oot in snady aves.
Neges s Map esd describe exisbog fransit roustes sted desmand.
. g & Map end describe mjor concevarations of existing 1nd planned development.
. Achieve adequate, sppropriate and accessible ®  Describe modal imerrelationstips inciuding competing so! commplementary chacocteristics.
open space snd Tecreation
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e Ecosystem Features. The study area is rich in natural
resources, wildlife diversity and scenic vistas. The City
of Astoria, which is partly built on steep cliffs, over-
looks Youngs Bay and the Columbia River. The Clatsop
State Forest, cutside the City of Astoris, is a productive
forest with primne woods. The area is also bome to large
mamrnals, such as deer and elk populations, as well as
rare and protected birds, such as the bald cagle and the
great blue heron. There are five nesting pairs of bald
eagles in the project vicinity and a 29-acre mature stand
which holds the great blue heron rookery. The DEIS
states that only one of the bald eagle pairs forage vear
the project area. The bald eagle is & federal threatened
and endangered species. Although the great blue heron
is not federally-protected as a threatened and endan-
gered species, they receive special status classification
by the Oregon Department of Fish and Wildlife. The
rookeries are also given special consideration from the
Oregon Department of Forestry.

Socioeconomic Features. Astoria, the largest city in
Clatsop County, developed as a shipping point for the
area's natural resources, primarily lumber and fish. The
contraction of these regional core industries has sup-
pressed growth in the city and there are vacant sites,
zoned industrial, on the waterfront open for redevelop-
ment. Population has remained static at about 10,000
persons. Much of the county's affordable housing is in
Astoria.

The aim of this step is to inventory notable features of the
study area, such as features that are unique or at risk or val-
nerable. Two notable features of this study area are the diver-
sity of the natural environment and the weakness in the local
economy.

Product: List of notable features for the indirect effects
agsesyment, with anaccompanying map illustrating the loca-
tion and the extent of the feature, where appropriate. Com-
pletion of Tables E-3 and E-4.

Step 3. Identify Impact-Causing Activities of the
Propgsed Actions and Alternatives

The purpose of the bypsss is to relieve existing and pro-
jected traffic congestion by diverting non-destination traffic
away from downtown Astoria. A potential effect of this
diverted traffic is the possible decline in economic activity,
perhaps temporary, for local businesses dependent on
through traffic. This includes businesses which serve non-
focal customers such as lodging establishments, gas stations,
restaurants, antique stores and gift shops.

Table E-5 can be used to detsil the impact-causing activi-
ties as a result of the project. Impact-causing activities from
the project include the acquisition of 78 acres of right-of-way
which include 57 acres of forest land, construction operations
and maintenance operations.

Product: A comprehensive list of the impact-causing
actions of the proposed plan or project and alternatives, in as
much detail as possible. Table E-5 is an example.

TABLE E-4

NOTABLE FEATURES ADDRESSED BY FEDERAL STATUTES

{Check where applicable)

Project Nams: _Asioria Bypass  Location: _Asforia, OB Asalyst: A, Cheng  Dater YI/66

g i

5 < s
i i i
=] 8 g 3 g-:
2 ‘%'%& § -a.vg

9 E 4 g k'g
g a% E i
&= é:ﬂm’gi;‘ 7| g2E
gl 82 SlelZE (38 §.-.§
;gé HEIRE gg MEIEIRLE
.§u §§< §o'§'2§’?

E :U 523 ,gﬁ-'g.k‘_‘
HEE HEEERE EREEHEE
"2" B

2 HHEEE o |3

o =B 2 ] ]

£ HEEE ERHE EIE
1k HEE D EREHNMEED
HE gzshgééﬂgf £
HE 8| 85|83 |3|2 |B|5|&|8 |&d

-]

3 )

EE g | g agg g ;
A A ARLINI RIEAT T
SE R FRRE T
§‘§§%~§-§§§§§§~%:§§§u.§ :

EEEECHIETERIFRE Y (RIHEE
TraneUEHHHEIEERE
HE ERESRERE R EE

121

Reviswed by:

ARO00030112



123

122

:Aq pamataay
g ey flusi

g diay sofep q R50] |3ATL SNV

3 diil sofeny Q WL, [PATIL J3Y

SURYT UOIRRIN] [3ARIL JNY

HET |

tofren|iqeIs 10§ ENmN D

|1

Tupiaq ISR

o]
STRrEIL TERED

volssurg ImegEy P Yong

opeg. ondag

HITN SHTE A H A

UIPIMQIAQ PUR [10dg j0 Wawwdg

HypEy

Sfigomany

(Kumapyn) pout ) sy

I
i

(sng) susg

oLy
(saeupioey Tuyurofpe Supniour) NPOL TR

uoHEpouITy S

IR HTHMH A HH

M1

Buyphsoy e

oy sempunany

TR STy

BurBpaiq J0qrH

SBmreiq PUB (i STBA\ USAQ IO PUBTOM

o

Suduoepre]

LOBI0] ATEA, P FUNEIS MW

FuioRins ] PUT JONu0)) UoLEOsy
STV B

| M1

afoog wapusd
ORI

fudpug

H

UORARIYY JCRLINEGNS
TOIRAROYY F0ELING

111

N T Ty

N puwing

g 20 SpEApINg

S

SWIMIAIY [

FuisayBirag pue Suifpaig puL)

Buuag Supnjsu] sy

SIOPLUDY) PUE SSaLadid T BorRmRTL g, Aoy

spuoy afinuasyg JO 3NAIIS popuedxy 1o AN

fRUIp(Ing PUT SIS LOAARS 20 SGAISS

4 M

Axpiong wogmuodsires |, pepuedxg 20 moN
VSR P CaMESIeEInY TPy

USHIBIGLA, PUN SEION

uoRzIRuURL)

UONTAJIPO Mo} PUT janUoD) Ay

shupeiq Jo uopRINY

KBojouphH JRMPUNOID) JO UOTTRIANY

234073 puniar) 3O DOYILIY

TRUGEH 3O GONRIIPOI

uonONpOL) WY J0XT

a S
g PMAHIH SAHH T

‘B 3

DI ewd ~IBP Y skuy ~YO DHOBY :uoneoo] ~SSHUKE DHORY :sueN 199(0id

LISITYOEHD SHILIALLDV ONISAVO-LOVAWI LOAI0dd
SH vl

ARO00030113



124

Step 4. Identify Indirect Effects for Analysis

The objective of this step is to compare the list of project
impact-causing actions with the lists of goals and notable
features to explore possible cause-effect relationships and

igation has been accepted by the Ovegon Fish and Wildlife
Department.

Given the resolution of these indirect effects issues, the
remaining efforts of this case study will focus on indirect

ec ic effects as a result of the bypass. This effect was

establish issues of concemn for subseguent analysis. The
methods that may be applicable for identifying indirect
effects as a result of the proposed project can include a mix
of the following techniques-—presentational matrix, net-
works or system diagrams, cartographic techniques, quali-
tative inference or comparative case study analysis. Carto-
graphic technigues may also be used for visualizing potential
indirect effects to wildlife habitats as a result of alterations o
the physical environment. A comparative case study of other
cities in Clatsop County previously bypassed by a new road,
such as Cannon Beach, can shed light on key potential indi-
rect effects.

Indirect effects ferreted from the above techniques should
fulfill the followiog criteria before they are warranted for
analysis, Case law suggests three considerations for the
analysis of indirect effects: 1) they must be Jikely to occur,
or probable; 2) knowledge exists to analyze the impact; and.
3) there must be a need-to-know impetus for the impact. Two
indirect effects fulfill those criteria, the possible impacts to
the great blue heron rookery and a bald eagle nest and the
potential economic diversion impact to through-traffic busi-
nesses as a result from the bypass.

Concerning impacts to the bald eagles, the DEIS states that
no nests or foraging area would be taken as a result of the
project. Moreover, noise and construction from the project
were not expected to impact the pair foraging near the study
area. The report states:

The Williamsburg pair is currently subjected 1o considerable
noise and visual disturbance at the nest, so this pair is prob-
ably acclimated to levels of disturbance greater than most
other pairs. As 2 result, it is unlikely that this pair would be
diswrbed attheir foraging area by general construction activ-
ities occurring a mile away (DEIS, p 5-98).

The DEIS did not consider this potential foraging impact
to be an indirect effect. ODOT proposed a four-step conser-
vation program, which has been approved by the USFWS,
that includes re-examination of nesting sites prior fo con-
struction and Limits on construction and blasting during nesi-
ing periods.

The issues addressed in the DEIS in relation to the great
blue heron rookery include the reduction of the 29-acre
stand, which surround a two-acre nesting area, 1 13 acres,
possible noise and visual disturbance impact. The Oregon
Fish and Wildlife Department expressed concem the wind-
firmness of the stand would be impacted, which would result
in an increase in nest blowdowns. The taking of ees from
the stand would also decrease buffer to noise. In response,
ODOT has modified the alignment in the Williamsport area
to minimize taking of the stand. This shift in alignment mit-

addréssed in the DEIS:

{Llower waffic volumes in dowstown Astoria could con-
tribute to fewer customers and economic difficulties for busi-
nesses highly dependent on through traffic, more empty
storefronts, lower assessed values, and decreased property
tax revenues. Conversely, less congestion in downtown
Astoria could ibule to 1 d desirability for busi-
nesses in downtown Astoria, which in furn could coniribute
to fewer empty higher d i and
increase property tax revenues. Additionally, property taxes
iated with new develop or redevelopment in the
project ares would help offset losses in tax yevenues that
would result from acquisition of right-of-way or reduced
business activity in downlown Astoria (DEIS, p5-47)

The report acknowledges that:

Successful efforts !g tevitalize Asloria’s economy would
contribuie positive ¢ffects for bypassed businesses. Con-
versely, continued stagnation in the local economy would
compound potentially adverse effects associated with the
build ahiernative (DEIS. p5-56).

The critical indirect effects research questions are: Under
what scenarios will the bypass result in diverted economic
activity for Astoria? What can be learned from bypasses in
other areas of Clatsop County? What mitigation, if any, can
be applied to the project?

Other questions relating to indirect effects are:

* Induced Growth Effects. Under what scenarios will the
hypass induce growth along the road alignment and in
Astoria? How likely are these scenarios?

Product: Completion of Tables E-6 and E-7. A technical
memorandum that lists the indirect effects that warrant fur-
ther analysis and presents the scope of analysis to be con-
ducted in Step 5.

Step 5. Analyze Indirect Effects

This suggested framework emphasizes targeting those
effects that have a degree of certainty to their occumence, a
specificity to the extent of the occurrence and a need-to-know
impetus. For this case study application of the framework, we
will address one indirect effect.

Two key questions need to be answered about concerning
the potential for an indirect economic diversion effect. Fivst,
under what scenarios will this effect materialize? Second,
what is the expected size of this effect? The authors of the
DEIS suggested scenarios for this diversion. Continued eco-

TABLE
CI{ECKLIST FOR ASSESSING STUDY AREA'S
TENTIAL FOR INDUCED GROWTH
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Project Name: _Astorig. fvpass . Location: _Astoria, OR = Analyst A, (heng. Date: J/1/95.

Regional Smdy Area Conditions
[A yes ammwer indicates that condinions generslly favor growdh: e mors yon snwers, the higher the coraimy Bt regional condisions

conversion will be induced by the project 10 its irmmediate vicinity.}

in the region? ¥

generilly fivor growih,|

1. Is the exgional jon ing rapidly . >5% per 10 years)? N

2 1s e regios considered favorable for receiving FHASVA Ioans? DR

3. Are there any zaajor growth geneeators (e.g., universities, muilimry i ians, | ies, tourist

4. Is the regional off tal markel erized by low . <10%} vacancy rates in any class of space? DX
s Is the region's business sad civic leadsrshis itted to rapid & N

8. Is the region sn exporer of namys} resources? Y

I St Conditi

ffnis that regiomal favor growdh, then procsed with the next series of questions, A yes answer indicates

chlﬂulminmeimmadhwpmjeclvicmmMmmveninnpcml:mcmorcyzsmm.lhchighu&h:ccmmyhxlmdmc

G Lin
T Is the regional path of development in the direction of the local sudy area? N
8. Is the project within 3 miles of a growing commimity (generally, > 5% per 10 years)? N
9. Is the local study eres characierized by middle andior high income levels? N
10, Is dhe local study area free of wums on d {e.g., sewer i growih

i I e local sty ares within & 30-mimue drive of 2 major eraployment cenizr? N

2. Does the local smdy ares have relatively high land availabifity/low Jand prices (generally <one-third of larger parcels
developed)? ’4 ’

3. Is the vacam land chasscterized by relatively large parcels? 4

14. Is the local stady area chavacterized predosinamly by lovel Jand (geoerully, <5% slope)? N

i85 Is the project’s Potertial Impact Area charscterized by soils suimibie for development? N

16, Is the projece’s Potentisl Inspact Arez predc!nimtly free of Aooding or wedands? 4
Indicaters. of sonditins i %, i i highet density

17. Does the local smdy area Iave relatively iow tand avaitsbility/high land prices iy > two-thirds of larger parcels
developed)? DK

18 Is the local soudy ares served by existing principal anerisls and warer/zawer systems? ¥

1. Is the local stady area covered by relaty few d jurisdict Y

20, hﬂzkx&lsnﬂyuﬂmmizdbypwﬂyeﬂommﬂngmg\mm? bx

1. Does the local study area lack recent (genemally, < [0 years old) master piams? N
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TABLE

E-7

EVALUATION MATRIX FOR PROJECT INDIRECT EFFECTS OF CONCERN
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nomic decline, under a build alternative, would preciude
growth inducement as an indirect effect of the project. The
bypass would also compound the economic decline.

Other bypass projects in the state, such as the Cannon
Beach bypass in Clatsop County on the Oregon Coast, should
be examined to lend mitigation techniques to this project.
Under'a growth scenario and suecessful development of
Astoria as a tourist destination, the economic cffects may dif-
fer in the short termn versus the long term. The short term
efferss of decline in sales for businesyes servicing non-Joeal
as well as local clients may be over-ridden in the Jong-term
by growth in tourism-related spending, supported by the
congestion-reducing impacts of the bypass.

Transportation planning and modeling tools may be use-
ful in defining the size of the impact in the short term. Origin
and destination surveys of travelers through downtown can
gauge the level of through traffic that will be averted as a
result of the bypass. Tourism research in the area may also
lend light to these effects. The DEIS points to a survey of
businesses in three cosstal regions which suggested that
16-25 percent of all total sales were from non-local clients
(DEIS, p$-54). The degree to which project area businesses
depend on non-local versus local eustomers was not assessed
in the DEIS, If the survey figures of 16-25 percent were
applied to Astoria, the indirect impact of diveried economic
activity could be a significant impact of the project.

Product: A technical memorandum that describes the indi-
rect effects, the chosen analysis methods, and the analysis
results.

Step 6. Evaluate Analysis Results

The objective of this step is to present the completed
analysis to policy makers and the public for comment and
consideration. Sensitivity analysis and risk analysis may be
useful in evaluating the importance and the certainty of the
identified indirect effects, In conducting & sensitivity analy-
sis, the relevant questions are: How likely are the simations
which may divert throsgh-traffic economic activity from the
area? How realistic are the underlying assumptions? What is
the estimated extent of the effect?

The analysis should distinguish what are short-term
effects versus long-term effects. Mitigation for this negative
economic impact may include signage at the fork by the John
Day Bridge for US 30 and the bypass to indicate amenities in
Astoria for gas, food and sites of interest.

Product: Technical memorandum combining steps |
through 5.

Step 7: Develop Mitigation

The objective of this step is to develop strategies to mini-
mize or aveid unacceptable indirect effects. If this indirect
effect is considered by policy makers and the business com-~
muhity to be significant and worthy of mitigation, officials
may want to propose improved signage at the John Day
Bridge intersection with the new road to direct travelers
needing food, gas, and/or lodging to Astoria.

Product: Develop mitigation for reducing through-traffic
business.

4.0 CONCLUSION

The common chain of causality linking growth induce-
ment to road projects did not apply to this project because of
three factors. First, the nature of land being accessed is crit-
ical in ing growth ind . Second, the existing
lack of economic and population growth in the area is also an
indicator that land inducement may be unlikely. If economic
development efforts succeed, it is more likely that land
inducement will occur in serviced land within Astoria before
there is pressure for it to occur outside the urban growth
boundary. Third, access from the bypass is an important vari-
able. Access points from the bypass would be tightly con-
trolled in this project, largely eliminating the potential for
growth inducement.

The definition of indirect effects is critical to their identi-
fication. As the indirect effects were not defined as needing
to be “reasonably foreseeable™ or probable, identified indi-
rect effects were discussed in terms of being possible events.
Their probability of occurrence was not discussed in the
DEIS. Adhering to the CEQ definition 1o include the “rea-
sonably foreseeable™ criteria may lmit the scope of effects
that require attention. This limit in effects may provide more
resources for the evaluation of effects that are indeed proba-
ble and have a need-to-know consequence associated with
them.
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E-3 CASE STUDY REPORT: TASMAN
CORRIDOR (CA) LIGHT-RAIL TRANSIT

1.0 PROJECT DESCRIPTION
1.1 Introduction

The Tasman Corridor Light Rail Project stems from con-
cerns over rising traffic congestion in Silicon Valley, Cali-
fornia along the Tasman Corridor. which extends from resi-
dential areas in southern Alameda County to employment
areas in Santa Clara County (see Figure E-2). Traffic con-
gestion was al nearly 15,000 hours in 1985 on Santa Clara
County freeways. The county conducted an aliemnatives
analysis to examine traffic mitigation under various conges-
tion management scenarios from a no-build alternative to
various build alternatives which include improved bus ser-
vice, construction of additional high-occupancy vehicle
(HOV) lanes and expansion to an existing light rail system.
The light rail expansion was selected as the preferred alter-
native. The Santa Clara County Transit Agency (SCCTA)
proposed a 13-mile east-west extension of the existing north-
south Guadalupe light rail line (see Figure E-3). The Tasman
Caorridor Project, as the project is called, traverses through
the cities of Mountain View, San Jose, Santa Clara, Sunny-
vale and Milpitas.

A multi-modal station in downtown Mountain View is
planned as the westem terminus for the light rail. providing
conneciion to buses and existing CalTrain service 1o San
Francisco. The eastern terminus for the Tasman light rail line
was to terminate at Central Avenue in San Jose just past
1-680. Eighteen new stations, mostly at grade, were proposed
between the two termini as well as three park and ride Iots.
Planned station sites are at employment areas such as Mid-
dlefield Industrial Park, NASA Ames Research Center, Mof-
fett Field Naval Air Station. and the Lockheed industrial
area,

As the light rail line is designed for operation from the
medians of existing and planned roadways, minor disloca-
tions will be required. Business and residential dislocation
range from 10 to 21 depending on the selected design alter-
native, The taking of trees on certain streets will be required
for road widening.

The SCCTA and the Federal Transit Administration,
issued the project Final Environmental Impact Statemnent
(FEIS) in 1992, which will be reviewed as part of this case
study. The project, currently on hold given uncertain fund-
ing, is now expected to incorporate only the western segment
of the proposal from downtown Mountain View to the exist-
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ing western terminus of the Guadalupe live. This alignment
would traverse only Mountain View, Sunnyvale and the city
of Sanfa Clara. This project was chosen for case study for a
close Jook at how indirect impacts as a result of & fixed-
guideway transit project on a suburban environrment were
identified and evaluated.

1.2 Purpose and Need

The Tasman Corridor, home of many computer and semi-
Con;iuCIor industries in the area’s Silicon Valley, is expected
1o {{ave increased commuter automobile congestion as a
result of increased employment and population in Santa
Cia'fa County. A 33 percent growth in county employment is
cxbécted hetween 1990 and 2010, Population is expected to
incfease eight percent between 1990 and 2000. The need for
the project is explained in the FEIS as follows:

Caltrans has estimated that to serve unconstrained travel
demands in the year 2005, several of the facilities in the study
arc; (1-880 and U.S. 101) would need to be widened to 14
lanes. ... Providing improved public transit is needed to
ensure that a transportation system that balances the supply
and demand is provided [FEIS, p1-11.

1.3 Affected Environment

The study area corridor is bound by US 101 to the south,
[-880 and 680 10 the east and Route 237 to the northwest. The
“Golden Triangle,” as this high-technology area is known, is
experiencing growth in office and residential development.
Tastman Drive is the site of various office complexes and the
Santa Clara Convention Center, The planned light rail con-
aects with the existing Guadalupe Tight rail line, which runs
primarily north-south along North First Street, which also
has a strong concentration of office and industrial devel-
opment. )

The study corridor experienced rapid population expansion
led by growth in the high-tech industries. Santa Clara County
bas grown 15.6 percent in population from 1980 to 1990 to
approximately 1.5 million persons. The city of Milpitas, at the
eastern end of the proposed alignment, experienced the high-
est population growth in the study corridor at 36 percent dur-
ing this same period. The intensity of development in the Tus-
man Corridor is relatively suburban in nature with land uses
primarily dispersed and limited in height.

Jobs currently outnumber tesidents in the study corridor,
as well as in the county overall. This trend is projected to
continue, resulting in higher commutation rates primarily
from residential areas in adjoining Alameda County into
Santa Clars County and the Tasman study area. Regional
projections forecast that an additional 264,000 jobs will be
added to the county economy by 2005. During this same
period, local labor is expected to increase by 135,000 per-
sons, maintaining the current imbalance between jobs and

workers n the county und putting increasing commuting
pressure on the transportation network.

Existing transit options in the study area include light rail,
heavy rail and buses. The Guadalupe light rail line runs from
Tasman Drive through downtown San Jose to south San Jose.
CalTrains, the heavy rail line, provides service from down-
town Mountain View to Palo Alto and downtown San Fran-
cisco. The SCCTA operates local and express bus service
through the study corridor connecting residential areas with
Silicon Valley employment ereas, the Fremont BART station
in Alameda County. the light reil line and the CalTrains
Mountain View Station.

1.4 Alternatives Considered

Three altematives were evaluated as part of the FEIS:

No-Build Alternative. This alternative includes only pro-
grammed capital improvements in highway and transit
services, reflecting agencies’ five-year transportation
plans. »

Transportation Systems Management (TSM) Alternative.
This alternative includes expansion of existing transit
services to meet future demand with the construction of
more bigh-occupancy vehicle (HOV) lanes on freeways
and highways in Santa Clara County and Alameda
County, express buses on proposed HOV facilities and
proposed improvements outlined in the Santa Clara
County Transporsation Plan, “T2010". An important
feature of this alternative is increasing service fre-
quency on 19 transit routes that serve the corridor. This
alternative would include increasing the bus fieet to
495, an increase of 30 buses from the No-Action Alter-
native. Three additional park-and-ride lots were exam-
ined as part of this alternative.

Localty-Preferred Light Rail Transit Altemative. This
alternative is the implementation of light rail east from
downtown Mountain View to Capital/Hostetter in East
San Jose and includes the expansion of transit service
meet demand and the components of the TSM alterna-
tive discussed above.

The above alternatives were evaluated based on capital
cost, operation and maintenance cost, reduction in congested
vehicle-miles wraveled as a result of the project, average-
weighted minutes for the transit trip, displacements reguired,
resultant noise impacts, cost-effectiveness of the system as
defined as the incremental cost of the system per new rider,
and the financial feasibility of the project.

The rationales for selection of the light rail alternative
include:

Light rail wapsit (LRT) provides compatibility and
increased ridership for the County’s present light rail
system.

The light reil altemative would provide higher tansit fid:
ership than any of the other altematives studied.

The light rail altemative is only somewhat more costly to
operate and maintain than the No-Build and TSM alter-
natives.

The light rail provides the greatest amount of congestion
relief in the corridor.

The light rail altematives provide the greatest transit travel
times savings of any of the altematives studied. [FEIS
p 2-10}

The significant direct impacts as a result of the build aler-
native after mitigation are identified as:

= preclusion of commuter vehicular lanes in the median
for a segment of roadway design;

aesthetic impacts from the removal of trees along seg-
ments of Tasman Drive;

conveysion of 23.5 acres of farmland to transit use; and,
impacts two properties eligible for National Historic
Register designation.

2.0 IDENTIFICATION OF INDIRECT EFFECTS

With the exception of employment effects, the indirect
effects were identified using professional judgement and
were discussed qualitatively. Five indirect effects were
identified:

SOCIOECONOMICS

e Employment. The construction and operations of the
light rail system are expected to generate direct and indi-
rect increases in employment, Using ecoromic base the-
ory, an economic multiplier effect was applied to the
project to obtain direct and indirect employment
increases from the three alterpatives. The highest level
of generated direct and indirect employment was for the
light rail aliemnative.

Community/Neighborhood Cohesion. Indirect comma-
nity irupacts were identified as noise and traffic impacts
from vehicles traveling to the light rail stations with park
and ride facilities. No direct or indirect impacts on
neighborhood cohesion were identified by the repont.

°

LAND USE

* Land Use. Based on experience with the existing
Guadalupe Light rail line, the project sponsors do not
anticipate extensive growth as a result of the proposed
project, but expect to see higher-density development
along the project alignment. In effect, they anticipate a
redistribution of growth within the area rather than a net
increase in development. In aceordance to the California
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Environmental Quality Act. this impaet wag diseussed
in a separate section entitled “Growth-Inducing
Impacts.™

= Aesthetic/Visual Quality. Increasing wrbanization as a
result of the project may negatively impact the land-
scape and result in a higher loss of trees.

TERRESTHRIAL ECOLOGY

» Vegeation/Habitar, Project authors state: “Secondary
impacts would ocenr on the vegetation both during and
after project completion. The process of transporting,
grading and compacting fill material would have an
impact on areas adjacent to the LPA slignment. Heavy
equipment would cause soil compaction and disrupt
soils beyond the construction area.” The term secondary
impact is used intetchangeably with indirect effect in the
FEIS. Both terms are left undefined in the discussion,

The California Environmental Quality Act requires that
cumulative impacts of committed, approved and reasonably
anticipated projects be addressed with the proposed project.
Using professional judgement, municipal and ransponation
plans were identified together with proposed residential,
commercial and office developments. Increased employ-
ment, degradation of existing visual resources, adverse water
quality and increased energy demand were identified as the
curnulative effects of all the projects proposed in the Tasman
study area.

3.0 FRAMEWORK APPLIED TO THE PROJECT
Step 1. Identify Study Area’s Needs and Goals

Local planners were interviewed and recent local compre-
hensive plans were examined for goals important to the study
area. Given the county's high growth in employment, man-
aging growth, providing housing and reducing traffic con-
gestion are major concerns for Santa Clara County and the
study area’s cities. Toward these ends. local govemments
have implemented zoning to encourage compact develop-
ment and higher-density development along transit corridors.
Zoning for a more urban and mixed-use development pattern
is hoped to decrease autornobile dependency, decrease com-
mute times and enhance the feasibility of wansit.

The lack of diverse housing options has been a serious
concern in the county, as the problem is linked to traffic con-
gestion as workers unable to find affordable housing live fur-
ther away, adding burden to the county’s roadways. Histori-
cally. the availability of housing in the county has not kept
up with the rise in employment. The county plan states that
the supply. location and affordability of housing in Santa
Clara have been three of the county's most intractable prob-
lems for over two decades. For example, the average Sunny-
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vale resident with an estimated income of $46,700 in 1988
could mot afford 1o buy the average priced single-family
detached home for sale ($249,500). The plan encourages the
development of more housing units, including rental and
affordable units, and the preservation of existing affordable
bousing.

Air pollution was identified as one of the area’s most seri-
ous ‘environmental problems. The county’s topography
between the Santa Cruz and Diablo mountain ranges, pre-
vailing wind pattern and frequent air inversions combine to
hold air pollutants from automobiles and stationary sousces.
While air quality bas improved in recent years, further
growth and automobile dependency may reverse this trend.

Santa Clara County’s vision for the future, if its goals are
pursued, include the following physical characteristics.

o Growth Accommodated through Infill Development

« Creation and Revitalization of Urban Centers

« Vitality of Neighborhoods and Communities Enhanced

« A Diverse, High Quality Housing Supply

« More Alternatives to the Automobile

« Hillsides and Other Rural Lands Maintained in Open
Space

« Interconnected System of Parks, Trails and Other Pub-
lic Open Space Lands

. A Cleaner, Healthier Environment

These issues of concern were incorporated in a directions
and goals checklist. Visioning sessions may be useful o
gather up-to-date needs and goals of the municipalities in
relation to the proposed light rsil project.

Product: Completion of Goats checklist (Tsbles E-8 and
E<9).

Srep 2. Identify Notable Features

Referring to Table E-10, notable features of the area
inchide ecosystem and socioeconomic characteristics. The
following features were identified from field visits, inter-
views with local planners and comprehensive plans.

« Ecosystem Features. While the study area is primarily
suburban in nature, there are small areas of riparian
woodlands, freshwater/orackish channels, orchards and
agricultural lands in the study area. These resources are
narrow, relatively sparse in vegetation and degraded.
The agricultural lands in the project alignment are not
under state protection. The developed nature of the area
generally preciudes habitation by species protected by
state and federal law.

Sociveconomic Features. The study area is known for
both the lack of affordable and middle-high income
housing to accomunodate the high employment growth
in the region. This is known as a jobs/housing imbal-
ance. A second notable socioeconomic feature of the

study area is the presence of four mobile home parks in
Sunnyvale along the proposed light rail alignment.
Laocal planners indicate that these mobile home parks are
occupied by predominately elderly and low-income
tenants.

Product: List of notable feamres for the indirect effects
agsessment, with an accompanying map illustrating the loca-
tion and the extent of the feature, where appropriate. Com-
pletion of Tables E-10 and E-11.

Step 3. Hdentify Impact-Causing Activities of the
Proposed Actions and Aliernatives

The proposed light rail extension aims to reduce existing
and project commuter traffic congestion. A project-impact
checklist, such as Table E-12, should be used to detail the
impact-causing activities as a result of the project. The FEIS
reports that the significant impacts as a result of the project
are primarily aesthetic and visua! in nature, largely through
the taking of trees, and some residences for the alignment.
The preclusion of commuter lanes in the roadway median
without purchese of additional right-of-way was also 2 sig-
nificant impact. Other significant impacts include the loss of
23.5 acres of farmland, the loss of two sites eligible for the
National Register of Historic Places and the cumulative loss
of agricultural land and non-urban views.

Product: A comprehensive list of the impact-causing
actions of the project and alternatives, in as much detail as
possible. Table B-12 is an example.

Step 4. Identify Indirect Effects for Analysis

The methods applicable for identifying indirect effects as
a result of the proposed project inciude informational matri-
ces, comparative case analysis using the Guadalupe light rail
project, and qualitative inference. The chains of causality can
be used to identify possible off-site and later-in-time effects
from the project. The identified indirect effect discussed
below is a result of qualitative inference in intexviews with
focal planners.

Local governments hope that the alignment of the light rail
will act as an economic development tool to encourage activ-
ity along the alignment. The Middlefield Industrial Park, the
birthplace of Silicon Valley, is now dated by current stan-
dards for high-tech nse. To encourage use in that area, Moun-
tain View rezoned a parcel in the industrial park adjacent to
a proposed light rail station for high-density residential
development.

In addition to bringing new uses to infill areas, light rail is
also seen as a reason for intensifying use. The San Jose Gen-
eral Plan calls for the “intensification” of use along the
Guadalupe comidor to encourage pedestrian-oriented vil-
lages alongside the light rail line. These corridors are defined
as areas within 500 feet from the transit alignment. The Tas-
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TABLE E-8
ORGANIZATION AND TABULATION OF GOALS CHART
(Check where applicable)

open space and recreation
T quality laws
i
e Preserve heritage
.

locations

special peeds

hazardous waste
Other

E

it
Provide ensrgy-efficient wansportation
Pravide devel with transit.

Achieve adequate, appropriate and accessible
Comply with stase and faderal water and aic
Preserve or create multicutoural diversity
Provide choice of affordable residential
Provide urban environment for those with
Promote land use patterns with sense of
wmm’ y

Provide 8 range of services accessible to all

Pramahcaiihyandsafeenvironmzm
Provide sound management of solid and

Support activities » meet changing economic

Project Name: Tasman Light Rail Location: sSanta Clarg County, CA Analyst: 4, Cheng Date: 2/1/96

Noes

capabilities b
Target economic export activiries
Agract eod maintain woerkforce

nEw puIposes
Other

I NNR RN N

E

Protect ceosystems

Minimize fragmentation

Promote native specles

Protect rare and keystone species
Protect sensitive environments
Maintain natural processes
Maintain nawral structixal diversity
Protect genztic diversity

Restore modified ecosystems

Other

Promote infill of smaller, passed-over sites
Bacourage redevelopment of older areas for

Nume

1
g
g

man Corridor project may encourage higher zoning along the
alignment to develop activity nodes for transit use.

A possible indirect effect requiring analysis based on cri-
teria established in case law (likelihood for occurrence,
knowledge exists to analyze effect. need-to-know basis) is
the displacement of vuluerable populations. The local geals
and needs examined indicate that the proposed project is
compatible with all the stated goals except, possibly, the goal

to preserve existing affordable housing units. Existing
affordable housing may be at risk if higher-density redevel-
opment is encouraged for areas adjacent to the light rail.
This goal is relevant to this project as the alignment of the
Tasman light rail will bypass four mobile home communities
along Tasman Drive in Sunamyvale, possibly impacting
15,000 resid These cc ities presently serve as
affordsble housing for primarily elderly residents. Some res-
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AREA DIRECTIONS AND GOALS CHECKLIST
STUDY D(Check where applicabie)
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i Geseralined Betting
WMWWAMMMSM i A
smhs:-”-rwmA Indlcase Disiance to Nearest Meopolitn Centes
# i mwwummuwm.ﬂnw
. demmmﬂmmnemwnmn e 4 % raths .
: wum-pﬁmw#dﬂumﬁv,whdmﬂmm.u..ﬁmumwwdhﬁ
affects panlysis).
® Mentify missing links & ios SyXes — - i .
L mmmmmummwmwmmmmm.
. di 5 AEBrER nighway if mot is study ares.
. qummmmmm.
® ummmmamupmm o
® memmuwm.
K Deslising. J— —
¥ Swtic (£1%/10 yeass) P -
: Siow Growsh — oL
Rapid Growih > 10%/10 years) ra .
Emelgyment Tosed Proiegtion
Declining J— —
Seasie: (£ 18/10 yours) — —
Siow Growsh . Lo
Rapid Growds (> 10%/10 years) £ .
* Yes No 1f yes. iemify by s, agetcy and datz
Zanizg A
Statn Master Plag p— A
Cousty/Regional Maner Plan i Sarta Clarn County Seneral Plon 1994 -
Muricipal Baser Plan i ———-. WML—
Growh Mansgeaen Plan e e a
= : Qwakity 904 Clgan Air Plap sdosted by B2y Aria A
Other Nastural Resourses Menagemess Pl P v
3, P-e-:hmw&dum&mmmmuwmmmnm,hm&,mmn”wu
) e develapsment mwmmmﬂm _Mitipae irafis. and air pollution, pooanetd I
arovide housing, pratares cod increnss affordabis howsiox sniki,
6. mmmnmﬁmm-ﬂp&mmwnwmmw. Smersig with fecal olaas,
fivked densial i
1. mmmhmm-wmmmww. Aoz, ity residential in MisdeRiod Bufasriol
Park proxioaie 1o 6 aronased Hakt-oeil s
s the sctivity ceater dependent e Y Yes No _f .
t N hmwmmummuuw Yes No
U yes, is the nature of te lnkage w2
Seave the needs of planned growd e wrd
Channelixs groed -
Stismatate growts rerrapeeeres &
9. M-MMmMmmmmwﬂnﬂmMMMhmym
Yes Possivle _L No
Name Affiliation Raz

Reviewed by:

TABLE E-10
NOTABLE FEATURES CHECKLIST

{Check where spplicable)

Regional habitats of concern/oritical areas

Rare, threatened or endangered
Species requiring high survival rates
Species whose intrinsie rates of increase fluctuate greatly

& phiiviedt iy et -

species and associated habitat

with
Other

Pt

%

Substandard amounts of open space and recreation
Non-comphiznce with state and federal environmental laws

igh o
Inndequate sffordsble bousing
Inadequate access 1o amenities
Eeonomically distressed areas
Lack of institutional land use controls
High proportion of populas isting of:

Minoritics
} Low-fncome residents
Elderly
Young
Disabled
Low proportion ol;ﬁm\:rm residenis
Locatsons of poor flow

HITHH

solid and dous wasie siles

Llean Air Act.

Mabile home porks

Reviewed by:

idents have expressed concern that the light rail system will
drive land prices upward such that owners of the mobile
home parks will convert the use of the land to higher rent
uses. New high-density residential development is occurring
on Tasman Drive. One townhouse community has recently
been built and a luxury apartment complex is planned.

The possible indirect relocation of these vulnerable com-
munities was not addressed in the FEIS. The impacts on
mobile home parks addressed in the FEIS were direct in
nature.

Aesthetic impacts from the removal of trees and vibrations
concerns were the major concerns on the part of residents.

The critical indirect effect research questions for this proj-
ect, given the area’s needs and goals are: Under what sce-
narios, if any, will the project prompi redevelopment along
Tasman Drive such that existing mobile home communities
will be uprooted? How likely is such a scenario? What miti-
gation/prevention can be impl ted?

Other questions relating to indirect effects are:

« Encroachment-Alteration Effects. Will the conversion
of farmland into transit use significantly impact the level
of aquifer recharge for the study area?

o Induced Growth Effects. Although the FEIS states that
the proposed project will not induce growth but, rather,
redistribute growth, increasing allowable residential
densities on pant of municipalities to provide transit
nodes will increase resident populations in the study

area. Has the Guadalupe light rail line attracted growth
to the alignment? If so, what was the zoning where
growth occurred? Were the local cities able to accom-
modate that growth?

Product: Completion of Tables E-13 and E-14. A techni-
cal memorandum that lists the indirect effects that warrant
further analysis and presents Ihe scope of analysis to be con-
ducted in Task 5.

Step 5. Analyze Indirect Effects

Scenario forecasting is a guulitative method that could be
helpful to this project. Local planners. real estate profession-
als and concerned citizens can be gathered together by the
transportation agency for the sole purpose of identifying the
situations that would encourage the realization of this above
indirect effect.

The key questions to assess the likelihood and the extent
of possible indirect relocation effects are:

« Whot is the process to convert mobile home parks in the
swudy area? Sunnyvale has adopted a policy of protect-
ing existing mobile home communities. The city has
designated mobile home communities as a distinct land
use and adopled ordinances governing their conversion.
Moreover, Sunnyvale community planners say that it is
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{Check where applicable)

Project Nsme: Tagman Light Baél Location: Santa Clara County, CA Analyst: d, Cheng Dinte: 2/L0%

TABLE E-11
NOTABLE FEATURES ADDRESSED BY FEDERAL STATUTES

Sowrce of Infermation snd Map Locations

Lacal Parks or Recreation: Officials, State Historic Preservation Offics or local

historic preservation organizations

Sente Coastal Zone Mansgemens Office

State Fish and Game Commission; U.S. Fish and Wildlife Sesvice

State Natural Resources Agency; U.S. Environmenta] Progection Agency

agency; U.S. Eavironmental Protection Agency

Federal Emergency Mimagement Agescy

State Fish and Game Commission; U.S. Fish and Wildlife Service

U.S. National Parks Service

1.5, Soil Conserbation Servioe

of

transporiation plans, programs and projects.

Local governments

slate

State snd local sir and

phuss

Statute/Order

Department of Transportation Act

Coastal Zone Managemes Act
Clear Water Act; B.O. 11990

Safe Drinking Water Act

Eav.

E.Q. 11988

Endangered Species Act

Wild and Scenic Rivers Act
Farmisnd Protection Act

Clean Air Act; Noise Control Act | State environmental protection agency

Clean Air Act

Uniform Relocation Act;

E.O. 12898

Resource Type or Arves

Coastal Zone

Waters of the United States

Sole Source Aquifer

Areas of Kaown Contamination

___ Floodplains

— mnr Hubitat of Threatened or
gered Species

Wild, Sceuie or Recreational River

Prime or Unique Farmiand
.. Semsitive Receptor

_¥_ Nouatsinment or Maintenance Areas

ial or C

Reviewed by:

highly unlikely that the owners of mobile bome parks
would seek a conversion in use as the businesses are
highly profitable. While there has been one case where
a mobile home park has changed ownership, there is no
instance of a mobile home park land use conversion in
Suanyvale.

What is the likelikood that light rail would increase the
value of adjoining land, as 1o encourage a change of
use? There is no cc in the d literature
that fixed-rail transit affects the value of proximate real
estate, Studies suggest that changes in real estate value
as a result of fixed-rail transit depend largely on site spe-
cific factors such as the level of noise generated from the
facility, the upkeep and designs of neighborhood sta-
tions and the scale/usefulness of the transit system.
What are other variables thar may encourage land use
changes to mobile home parks? As the value of land is
linked to market supply and demand, the continued
growth in employment and population in the area may
place increased price pressure on land.

*

These questions can be asked in visioning sessions or sce-
nario writing sessions with local planners and concerned res-
idents.

Product: Atechnical memorandum that describes the indi-
rect effects, the chosen analysis methods, and the analysis
results.

Step 6. Evaluate Analysis Results

Given the established scenarios that may trigger the indi-
rect effect, public officials, together with the transportation
agency and the concerned public can assess the likelihood for
the realization of this indiract effect. In conducting a sensi-
tivity analysis, the relevant questions are: How likely are the
situations which may prompt displacement of the mobile
home communities? How realistic are. the underlying
assumptions?

Local planners interviewed for this case study suggest that
real estate economics will likely lend more impact to possi-
ble conversions of the study area’s mobile home communi-
ties than the presence of the Tasman light rail. Relevant lit-
erature appears to support local planning conclusions. Much
of the literature suggest that land value impacts as a result of
the project are minimal compared with the existing trends in
the real estate market. Sunnyvale’s policy on protecting
mobile home communities makes a conversion of these uses
difficult,

Product: Technical memorandum combining steps 1
through 5.

Step 7. Develop Mitigation

If this indirect effect is considered by policy makers to be
significant and worthy of mitigation, local officials may want
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to implement stronger tand use measures o prevent the con-
version of mobile home communities providing affordable
housing.

Producr: Develop process for ensuring that vulnerable
populations are not displaced.

4.0 CONCLUSION

4.1  Lessons from the Project

What did we learn from the project on the ideptification

Indirect effects may be inter-correlated with other forces
apart from the proposed project, making their identification
problematic. The chain of causality for an indirect refocation
effect on sensitive populations requires the following events:
comstruction of mew transportation facility -> change in
access ->> increase in real estate values ->> change in land
use/density to capture full value of land -> dismantlement of
mobile home parks. Common ex of access ch
are highway construction and access construction for a
limited-access freeway. The change in access as a result of
the light rail required for this chain of causality for the effect
to materialize is questionable as the system is largely pro-
posed along existing roadway medians. Given the question-
able change in access, the change in real estate values is also
debarable as high existing growth may overshadow whatever
influence a transportation amenity may have on the area. The
fikelihood of land use conversion is also unlikely given the
city's policy on mobile home patk preservation. Sunnyvale’s
tools to implement that policy make it apparent that mobile
home conversion as an indirect effect of the Tasman light rail
project was not reasonably foreseeable.

The analysis techniques employed in the project environ-
mental assessment process were primarily qualitative in
nature. The exception to this is the analysis of economic
impacts. The use of economic base theory and the application
of an economic base multiplier to direct project spending into
estimating the direct and indirect number of jobs that would be
generated as a result of the three alternatives examined. The
spatial and temporal boundaries for the indirect effects identi-
fied were not detailed in the FEIS. The economic indirect
effects, which were discussed in greatest detaif, did state that
indirect effects will occur during the construction and opera-
tion of the light rail, i.¢. the temporal, but did not address where
the effects may occur, i.e. the spatial boundary.

The lack of a clear definition for indirect effects for this proj-
ect may be a result of a lack of federal agency guidance as to
indirect effects identification and cvaluation. The lack of an
indirect effects definition for this project may bave rendered
identification and analysis of these effects more difficult.

4.2 Lessons from the Framework

What di work as applied v
project?
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TABLE E-13
HECKLIST FOR ASSESSING STUDY AREA'S
¢ POTENTIAL FCOR INDUCED GROWTH

Project Name: Tasman Light Rail Location: Santa Clora County, C4 Avalyst: 4. Chene Date: 2/1/96

conversion will be induced by the projedt to its innmediaee vicinity.}

Lo
7. 1s tw regional path of development in the direction of the local shady area? ¥

8. Is the project within 3 miles of a growing cormunity (generally, > 5% per 10 years)? Y

9, 15 the local smdy area characterized by middle and/or high income levels? ¥

13 1s the focal sindy area free of moramriums on development (... sewer B growth i Y

1. Is the local study ares within 2 30-mimute drive of 2 major employment censer? Y

12 Dloes.the bocal study axea have relatively bigh land availability/low land prices (generally <one-third of larger parcels
developed)? DX

19 lsthe vacant land charscierized by roladvely large parcels? D

14. I the local study area cb ized p by level land lly, <5% slope)? ¥

18. Is the project’s Potzntial Impact Ares characeerized by soils ssitable for development? Y

18, Is the praject's Potentis] Impact Area predominandy fres of flooding or wetlands? Y

W ly favor grownh; the more yes answers, tie higher the cermainty thas regionsi conditions
geoensily faver growth.|

i, Is the regional population i ing rapidly lly, >5% per 10 years)? Y

?2. Is the region b for FHA/VA foams? DK

3. Are there any major growth g (e.g.. univessiziés, militizy i wourist ions) in the region? ¥
4. 15 the regional offk ial reariet ized by low . < 10%) vacancy rates in any class of specs? DK
s. Is the region's businets and civic ip itted to rapid d «? Y

6. Is the region an exportsr of nanural resources? N

Lasal Sudy Aces Condisions -2

[!fitisconchdedMngmdcondidms;eunﬂyﬁwrmwﬁ.&enpmwdwiﬂ\hmnmiadqmﬁm.Ays:mrindiul::
that the area in the immediste project vicinity has land use conversion potentisl: the more yes snswers, the higher the certsinty that land use

7. Doss the local study arcs heve relstively low land availabiliey/bigh land prices (generslly > two-thirds of larger parcels
developed)? DE
18. Is the local siudy aren served by existing principal arterials and 7 Y
18, 13 the local stady sres covered by ively few g Jurisdict N
0. Is the local suady area by pootly enforced zoming ions? N
21 Does thie local smdy sres lack rocent (geperally, <10 years o) master plans? N
Name Affiiistion Da
Reviewed by:
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TABLE E-14
EVALUATION MATRIX FOR PROJECT INDIRECT EFFECTS OF CONCERN
Project Name: Tasman Light Rail Locaricn: Santg Clara Counsy, A Analyst: 4, Cheng Date: 271496
Lick between Indirect
Effect and Gosl or
Direet Effoets from Indirect Effects from | Potential Mavifestation Feature that Meets
Indirect Bffect TYS | 1o et Comsing Activitles|  Direce Effocts (Lis) | of Dndlrect Efferts (Listy | ___Assessment Critesia’
YesiGote | Ns (A
Steg 5) Complse) |
= | " Ecosystem-related ¥
Socioeconomic-selated

Serves specific

development
Induced Growth Stimulates complemestary ¢
{Acoess-Alteration) development

loflueaces location £

decisions
Bffects Related to Induoed Ecosysiem-related l
Growth Sociceconomic-related 7

coiteria = (1} Confidence that the effect is likely to cccur; (2) Know enough aboint indinect effecl to make consideration useful; and

Axgezament
{3) Meed 10 know sbous the impact now.

" St
Reviewed by:

The project setting can be an important variable in whether
indirect effects are likely to be a major concern as a result of
the project. Rapid employment growth in this area will be a
critical barometer of real estate valves, making the presence
of other amenities such as additional trunsit a minor, and per-
haps insignificant, factor to real estate values. Greater real
estate impacts are more probable for high-speed commuter
trains connecting residential communities with high-density
urban employment centers with scarce parking facilities.
Low-speed light rail in a dispersed environment with ample
parking at trip origins and destinations may have limited
cffect on real estate as the access afforded by the facility for
car owners is questionable.

The level of planning effort in the study area is a strong
determinant on whether detailed analysis of the project given
the area’s needs and goals is examined, as it was for this proj-
ect. Continued growth in the San Jose ares has resulted in the
frequent updates to planning documents and zoning ordi-
nances o ensuse that plans, and projects, are compatible with
current needs. The California Environmental Quality Act,
which requires proposed projects to be compatible with plans
and mandates analysis of growth ind and lative
effects, has also raised the environmental awareness of proj-
ect planning effort at all levels of governmental involvement.
The framework's strength in this project application lie in the
ideatification of indirect effects. The lack of a clear definition
for the effects on part of the project sponsors may have

impeded the efficiency and the efficacy on the identification
process.
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E-4 CASE STUDY REPORT:
GRAND RAPIDS (M1} SOUTH BELTLINE

1.0 PROJECT DESCRIPTION
1.1 Introduction

The Grand Rapids South Beltline, located in the Grand
Rapids metropolitan area, is a proposed twenty mile, feur
lane frecway with grade separated interchanges cennecting
Route 196 in the west to Reute 96 in the east. This project
is located in both Kent and Ottawa Counties which have
been the fastest growing areas in southern Michigan for the
past two decades, and new major industrial parks have
accelerated the grewth and development in this region. The
censtructien and implementation of an east-west, high
speed, limited access highway in the southern Grand
Rapids area has been studied for the past two decades. This
project is part of the Long Range Transportation Plan for
the Grand Valley Metropolitan Ceuncil (the Metropolitan
Planning Organization).

The 1993 Grand Rapids South Beltline FEIS reviewed for
this case srudy addressed the censtruction of a four lane, lim-
ited access freeway to serve as & bypass around the city of
Grand Rapids (Figure E-4). This case study will examine
how praject indirect impacts were identifisd and examined in
the envi tal impact t process and will apply
thie suggested framewerk for accessing indirect effects. The
(rand Rapids South Beltline project was chesen for applica-
tion of the suggested indirect effects framework as it consists

of a new highway (beltway) to serve suburban growth in a
sapidly growing metropolitan area.

Currently, this project hag besn stallad by the lsck of fund=
ing. A proposed gasoline tax was supposed to fund this and
other prejects, but the tax was net approved. MDOT is still
negotiating with land ewners to purchase property in the
right-of-way.

1.2 Purpose and Need of the Project

The major need for this project is caused by the changes in
the type and intensity of land use in this area and the result-
ing travel activity. Traffic projections predict that there
would be severe congestion (Level-of-Service E and F) on
the east-west roadways. (Level of Service is 2 set of metrics
or qualitative descriptors of a transportation system’s perfor-
mance.) “If a major esst-west facility is not developed in the
60th to 68th Steeet vicinity, one of the major east-west road-
ways such as 52nd, 60th or 68th Street may develop accident
and congestion pleblems similar te those f 28th Street,
where rapid develeproent has placed large travel demands on
this free-access facility” (FEIS. 1993: 2-6). In addition, the
travel times will be reduced with the speration af the Belt-
tine. This road will serve as bypass for Grand Rapids and
divert traffic from 44th Street, 28th Street and Interstate 196,
thus reducing congestion en these arterials. Finally, the proj-
ect can divert long distance truck traffic away from the loral
read network.

1.3  Affected Environment
and Alternatives Considered

The Seuth Beltline study area encompasses portions of
the cities of Wyoming, Grandville, and Kentwood and
mest ef Byren, Cascade, Gaines, Lewell, Boone, and Cale-
donia Townships in Kent County and Jamestewn and
Georgetown Townships and the City of Hudsenville in
Onawa County. These areas are experiencing the largest
amount ef growth in the Grand Rapids metropolitan area.
The transition from a rural envirenment to a suburban one
with significant medium- and lew-density office and indus-
trial developruent is prompting the increase in hoth empley-
ment and population. The population in the study area in
1980 was 56,100, while the 1979 employment level was
13,900. The population estimate for year 2010 is 120,000
people, while the employment forecast fer the year 2010 is
69,000.

The FEIS examined four alternatives in detail: the no
build, transportation systems management, limited access
fresway, and controlled access boulevard. The no action
alternative consisted of regular maintenance of existing high-
way facilities and local roads. There would be ne changes in
existing roadways. “The projected increase in traffic vol-
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umes was shown to result in increased highway congestion,
with unacceptable levels of traffic during peak periods”
(FEIS, 1993: 3-10).

The transportation System management assumed that
seven two-lane roads would be widened to four-lane voads.

The Limited access freeway alternative proposed a 416
foot wide right of way which would allow for the construc-
tion of a four lane roadway, There would be grade separated
interéhanges connecting the freeway to major nosth-south
arterials, such as US 131, This alternative was divided into
three segments (Figure E-5). The western segment con-
sisted of three potential alignments, the middle segment
consited of two potential alignments, and the ecastern
segment consisted of three potential alignments. The pre-
ferred alternative for this project consists of segment W2,
M1 and E2.

The controlled access boulevard required a minimum of
a 250 foot wide right of way which would also have two
lanes in sach direction. There would be at-grade intersec-
tions with most of the north-south one mile roads. As with
the Freeway alternative, the road was divided into three
segments and had similar alignments. The boulevard alter-
native was not chosen because this alternative would not
reduce traffic congestion to the same degree as the freeway
alternative, and have a lower peak hour level of service at
interchanges. The boulevard alternative would also provide
higher travel times through the corridor compared to the
freeway alternative.

2.0 IDENTIFICATION OF INDIRECT
EFFECTS IN THE FEIS

The FEIS sddressed the indirect effects of potential
induced growth in the following manner:

“The latter point of secondary development at the intersec-
tions or interchanges has becomes a critical issue with the
permitting agencies including U.S. EPA, U.S, Fish and
Widiife Service (FAWS), and the MDNR [Michigan
Dep of Natural R 1. They are requesting that
controls be in place that regulate the development that will
occur &t major interchanges or intersections to winimize the
impact on the natural i primarily tands.
Rfforts are underway in Kent and Ottawa Counties to over-
sée and coordinate development activities which are regu-
Iated by the cities and townships. . .The Federal and State
agencies have no legal authority for such regulation” (FEIS,
1993: 1-13).

There is also a chain of causality for indirect land use

changes and intersections vated as having low potential”
(FEIS, 1993; 5-3).

Six indirect effects were identified in the FEIS acd are
summarized below,

SOCIOECONOMIC

« Economic Development. The FEIS provided informa-
tion on both freeway and boulevard land requirements.
Both direct and indirect land takings were calculated:
“'TThe tota} acres and number of parcels which would
be required for each segment (direct takings) are pre-
sented . . . as well as the land-locked parcels and acreage
(indirect takings)" (FEIS, 1993: 5-3). This is an exam-
ple of an induced growth indirect effect.

LAND USE

o Land Use. Professional judgement was used to defer-
mine that induced development at freeway interchanges
rather than boulevard intersections was most compatible
with existing land use patterns, zoning, and the land use
plan for Gaines Township. In addition, secondary devel-
opment is greatest where thexe is vacant land and com-
patible land uses near interchange areas. The FEIS
briefly mentioned the conversion (direct and indirect) of
agricultural land. These are examples of induced growth
indirect effects.

Parks, Recreation, and Open Space. Creekside Park is
the only park in the project area that may be indirectly
impacted, since the freeway will be immediately north
of the park. The FEIS did not say how this park could
be impacted by this project encroachment indirect
effect,

Transportation/Traffic. A positive indirect effect related
to the induced growth of constructing the bypass is that
paraliel roadways would have less traffic and congestion
thus facilitating local mo

®

WETLANDS

o Wetlands. The gr di ion of indirect effects
relating to project encroachment involved the issue of
wetlands. Per agencies 4 the impacts to
wetlands addressed in the FEIS. These agencies did not
want rampant development occurring at the inter-

impacts at freeway interchanges and boulevard intersections:

“Ther ial for dary develop was delermined to
be high where there was substantial vacant land; a compati-
ble pattern of existing land uses; an important i i

changy tions which is one of the major reasons
why the freeway alternative was picked. “Secondary and
cumulative impacts to wetland resources would
undoubtedly result from uncoutrolled development

north/south arterial, and the absence of apparen wetiand and
topographic coustraints. One or mote of these factors was
idered to a signifi int for inter-

P 14

4 with the boulevard alternative” (FEIS, 1993:
5-66). Permitting agencies also wauted the avoidance of
wetlands to the greatest extent possible, since constroc-
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Figure E-5.  Grand Rapids South Beliline Study area.
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Figure E-5. Continued.

tion practices could increase surface water runoff, alter
groundwater hydrology, and increase sedi ation, all
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in a larger aress, and industrial demand should increase
b of the larger employment base which will be cre-

of which could impact wetlands.

AESTHETIC AND VISUAL CHARACTER

« Aesthetic and Visual Character. The gesthetic and visual
character may be impacted from secondary develop-
ment at the interchanges, yet the FEIS did not elaborate
on this indirect effect relating to induced growth.

3.0 FRAMEWORK APPLIED TO PROJECT
Step 1. Identify Study Area’s Needs and Goals

In 1992, the Grand Valley Metropolitan Council under-
ook a study of metropolitan wide growth pattems and trends,
aimed toward developing a “common vision” for the future
growth of the metropolitan area. The metro blueprint has
three central themes:

1. In directing growth, the area should strive to develop
“compact, livable communities.”

2. The area’s industrial and commercial growth should be
encouraged to develop in “compact centers of regional
economic activity.”

3. An initiative should be undertaken to identify and pre-
serve a network of open Jands and greenways through-
out the metro area (Ada Towanship, 1995: 29).

The Blueprint also suggests a variety of action strategies
to be undertaken. Several relevant strategies are:

* Modify the route structure of the area’s public transit
sysiem to provide better service between emerging
employment centers and workers in need of transporta-
tion.

Define the area’s current and regional employment and
activity centers and locate probable future centers.
Convene a committee of public and private sector plan-
ners to devise ways to encourage compact livable com-
munities. (Ada Township, 1995: 29).

The City of Hudsonville incorporated the Beltline into
their master plan. The Beltline is considered to be beneficial
to Hudsonville in many ways:

“[Tthe Southbelt will provide more convenient access to
major emaployment centers in the southeast Grand Rapids
area. Trips that currently tzke from 30 to 40 minutes will be
reduced to 20 minutes on the Southbele. This situation will
make Hudsonville more attractive to persans working some
distapce away but who desire 2 ‘small town’ living eavi-
ronroent. Stnilarly, Hodsonville's business and industries
will be more accessible to customers and smployees living

ated due to reduced travel time. It is anticipated that the
advent of this latest major impravernent will help to write
the next chapter in Hudsonville's development” (Hud-
sonville, 1989: 55)

In sddition, Hudsonville has several goals relevant to the
Beltline including encouraging “future residental, commer-
cial, and industrial development in a compatible manner,
while maintaining the city's strong single-family residential
character” (Hudsonville, 1989: 59). Another relevant goal is
that “commercial development in the interchange area
should be controlled to the extent it does not undermine the
economic vitality of the central business district™ (Hud-
sonville, 1989: 65).

Onawa County’s Development Plan also has several rele-
vant goals in relation to this project. First, a land use pattern
should create a balance between natural resources and future
growth and development {Ottawa, 1992: 6). Growth should
be directed to areas where there are existing roads, utilities
and other infrastructure, and not in environmentally sensitive
areas. Second, the intensity of land use along major corridors
should be controlled so there is a balance hetween access to
land use and the need to move waffic along major roadways
{Ouawa, 1992: 7).

By completing Tables E-15 and E-16, the study area’s
goals and directions become more obviows. The
Grand Rapids area has many social health and well-being
goals which include: achieving adequate open space,
preserving heritage, promoting a healthy and safe envi-
ronment, and complying with state and federal water and
air quality laws. The economic opportunity goals include:
supporting activities to meel changing economic con-
ditions, targeting economic export activities, and attracting
and maintaining a work force. The ecosystem protec-
tion goals include: protecting ecosystems. minimizing frag-
mentation, and promoting native species. In addition, both
the population and employment are projected to have rapid
growth, there are zoning and municipal zoning plans,
and the transportation will serve the needs of planned
growth:

Product: Completion of Goals checklist, such as Tables
E-15 and E-16.

Step 2. Identify Notable Features

Referring to Table E-17, notable features of the area
include ecosystem and sociocconomic characteristics. The
following features were identified from field visits, inter-
views with local planners and comprehensive plans.

The notable fearures in the study area include: regional
habitats of concern/critical areas (wetlands and beech
forests), rare, threatened, or endangered species and associ-
ated habitat (Peregrine falcon, Indiana bat, common loon, red
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TABLE E-15
ORGANIZATION AND TABULATION OF GOALS CHART
{Check whese spplicable)

gling Location: %

opén spioe and recreation

Comply With state and federal water and air
quality lawit

Preserve or create muleicuitaral diversity

£ Achieie appropriste and
£

Preserve heritage

Provide choice of affordable residential
locstions

special needs

Promote land uie pittams with sease of
comsnunity

Parry Date: 114096

raraloeical e

Pravide 2 range of services ible to all

i . Promot s healthy and safe

Provide sound mansgesment of solid and
hazardous waste “
Oiher

N

|

k

Support activities to meet
it
vaidemeryfﬁﬁcian' P

T Provite with transit-supp

A Terget ccoitomic sxpont activities

o Auracs and maintin workforee

— Promete infill of smaler, passed-over sites
Encourage redevelopment of older areas for

- nEW PAIPOSEs

. Jndians bat

shouldered hawk). The study area is in non-compliance with
thie Clean Air Act Amendments (ozone), and there are loca-
tions of poor traffic, such as 28th and 44th Avenuex. Section
4{f) resources include public parks and recreational lands and
archeological sites. In addition, there may be notable features
relating to the following laws: Endangered Species Act,
Farmland Protection Act, Clean Air Act, Noise Control Ag,
Uniform Relocation Act.

Product: List of notable features for the indirect effects
assessment, with an accompanying map illustrating the loca-

tiop and the extent of the feature, where appropriate. Com-
pletion of Tables E~17 and E-18.

Step 3. ldentify Impact-Causing Activities of
Proposed Actions and Alternatives

The proposed Beltline aims to reduce congestion in the
Grand Rapids metropolitan area, Once the road is con-
structed, traffic congestion on the major interstates and arte-
rials in the project areas will be relieved which will reduce

travel times. The reduction of wravel times will create new
opportunities for development, as noted in the city of Hud-
seuville's master plan, Also, the Beldine will have several
interchanges with major north-south arterials which will spur
development around these interchanges.

In addition to inducing development, the GRSB could cre-
ate several other impact causing activites. The construction
of the road will modify both the regime and habitat and alter
the ground cover. This new transportation facility will create
both land transformation and construction. There will also be
land alteration incloding: erosion control, stormwater man-
agement, and wetland impacts. The completion of the road
will change both automobile and truck waffic patterns in the
region. In addition, there will be emplacement of spoil and
overburden. Finally, the chemical deicing and cbemical
runoff from the road could also cause an indirect impact {see
Table E-19).

Product: A comprehensive list of the impact-causing
actions of the proposed plan or project and alternatives, in as
much detail as possible. Table E-19 is an example.

Step 4. ldentify Indirect Effects for Analysis

The indirect effect from this project with a high need-to-
know factor is the possible diversion of economic activities
and development from elsewhere in the region to areas adja-
cent to the proposed highway. The Beltline will provide
access to the region’s transporiation network in areas which
previously had no connections which will create pressure to
develop these areas. ln addition, there will be development
pressures to have high intensity land use at the interchange
areas, and existing businesses may be prompted to move to
the areas surrounding the Beltline due to increased access
and lower cost of land.

The critical land use indirect effect research question for
the project, given the local plans and goals is: To what
extent will the construction and operation of the Grand
Rapids South Beltline shift development patterns in the
region? How can development around the interchange areas
be controlled?

Other questions relating to indiract effects are:

e Socigeconomic: Will the induced development create
suburban sprawl and land speculation? Where, will
development locate? Will development relocate from
existing downtowns?

Ecological Effects: To what extent will wetlands be indi-
rectly impacted from the construction and operation of
this roadway? How will habitat fragmentation sffect the
region’s natural resources? What will be the impacts
from ranoff and air and noise pollution?

Induced Growth: The project is likely to influence inter-
regional land development locations. What will be the
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effects on land use, property values, and land availabil-
ity? To what degree will this project stimulate land
development having complementary functions?

Table E-20 was applied to this project. This checklist is
an example of 2 qualitative inference which can measure a
region’s potential for induced growth. The majority of the
answers to the questions relating to the regional study area
conditions are “yes” indicating that the regional conditions
generally favor growth. The local study area conditions also
indicate that there is a high certainty that land use conver-
sion will be induced by the project due to its immediate
vicinity.

Product: Completion of Tables E-20 and E-21. A techni-
cal memorandum that Hsts the indirect effects that warrant
further analysis and presents the scope of analysis to be con-
ducted in Step 5.

Step 5. Analyze Indirect Effect

The suggested framework emphasizes targeting those
effects that have a degree of certainty to their occurrence.
Given the Grand Valley Metropolitan Council, City of
Hudsonville, and Ottawa County’s stated goals of having
development occurin an orderly managed manner, the pos-
sible effects of the relocation of existing and new develop-
ment to the area around the Beltline warrant indirect effect
analysis.

To examine these indirect effects, both quantitative and
qualitative analysis would be useful. Land use modeling
would be one method to analyze future land use for the study
area as was done in the 1985 Grand Rapids South Beltline
Urban Area Impact Study. This study provided a detailed
analysis on possible locations and roadway types (such as
free access, boulevard, and freeway) and impacts of the Belt-
line on development patterns, tax revenue, public expendi-
tures, employment, transportation, environment, consistency
with state and Jocal plans, and the role of the Beltline in
development plans. SLAM--{Simplified Land Allocation
Model) was used to measure future land use in the study
region, while the MDOT free flow unconstrained transporta-
tion model was used to determine future vehicular twaffic vol-
umes. Indirect effects on roads and water quality were dis-
cussed in this study. This study would have to be updated and
then it could be wsed to analyze effects (possibly using GIS)
given the size of the study area.

An assessment of existing downtowns would also be use-
ful to determine the vacancy raie and the effects of the pro-
posed project on the central business districts. One could
also use information about land speculation in response to
the project planning as an indicator of possible induced
effects. Rapidly increasing property values indicate loca-
tion attractiveness, The vacancy rates of commercial and
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TABLE E-17

NOTABLE FEATURES CHECKLIST
" (Cieck where applicable)

outh Beltline Locuiinn: G ,,::1",
Hensvatens Features
i Regional habitats of concern/critical
, or species and associsted habitar

e Species requiring high survival
- miﬁh&mﬂmnwm N

w
Sosipeventmic Fentures

Substandard space and recreation

s lemm&wmmmhm o7y
- High of d solic and waste sites
e insdequate affordable housing
——  [nadequate access to amenities
- Lack of ingtitutional land use controly
—  High proportion of populeti isting of:

- M' it

- Low-income residents

_ Elderly

— ¥

i Ton )

prop o -teTm =
s Locaﬁomufmu%ﬂuw 2.l A
Reviewed by

industrial properties and the amount of vacant developable
land should be compiled. In addition, the use of the Delphi
technique to analyze the effect would also be useful on this
praject. This technique is directed toward the systematic
solicitation and organization of expert intuitive thinking
from a group of knowledgeable people. These experts could
be officials from: the municipalities in the study area, the
City of Grand Rapids (the largest urban area in the region
and outside the study area), the Grand Valley Metropolitan
Council (the MPO), MDOT, MDNR, US EPA, and US
F&WS.

Product: A technical memorandum that describes the indi-
rect effects, the chosen analysis methods, and the analysis
results,

Step 6. Evaluate Analysis Results

There appears to be uncertainty in what growth and devel-
opment could be attributed to the proposed project and what
could be attributed to general economic growth in the region.
The pace of development may have intensified around the
proposed interchange areas. However, growth is occurring
from other factors as well, such as the airport, the Routes™
131,96 & 196, and general growth expansion south within
the Grand Rapids metropolitan arca,

Product; Techuical memorandum combining steps |
through 5.

Step 7. Assess the Consequences and Develop
Mitigation

Depending on the y mitigation of the effect
may be necessary. This project could provide the impetus for
growth controls at the interchange areas. These controls
could be developed by MDOT in cooperation with other
stakeholders and suggested for adoption by local municipal-
ities.

Product: Develop mitigation for controlling growth along
the Beltline.

4.0 CONGLUSION

The framework pravided a structure for assessing the indi-
rect effects of this project. An analysis of intraregional devel-
opment shifis would have been useful on this project. This
analysis would have required examining a study area Jarger
than the immediate corridor 10 include the effects on other
activity centers in the region (e.g., the city of Grand Rapids
CBD). In this way, the consequences of the effects could be
examined in a regional context.

TABLE B-18

NOTABLE FEATURES ADDRESSED BY FEDERAL STATUTES

(Check where applicable)

Project Name: (rand Rapids South Belline Locadon: Grand Rapids, MI Analyst: [ Parry Daie: J/U4/26
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t TABLE E-20
i CHECKLIST FOR ASSESSING STUDY AREA'S
' POTENTIAL FOR INDUCED GROWTH

Project Name: Grand Rapids South Beltline Location: Grand Rapids. M1 Aualyst: L Parry Date: /14/9

4

P— "

conversion will be induced by the project to-its immediate vic,nily.}

i
7. 1 the regibnal path of development in the direction of the Jocal: snudy area? ¥

8. Is the project within § oules of a growing commurity (generally, > 5% por 10 years)” Y

9. 1s the focal study area characterized by middie and/or high income levals? Y

10. 1s the local study area free of morstoriums on development (¢.B., sewer i growth : 32 F

‘IA yes answer indicarss that conditions generally favor growth: the more yes ankwers, the higher the certainty that regional conditions

generally favor growih.]

1. 1z the regional populstion incressing rapidly lly, >5% per 10 years)? Y

2. Is the region considered favorable for reseiving FHATVA foans? 7

3. Ase there any major growth generators (e.g., universities, military i i i ies, wurist i inthe region? " ¥
4. Is the regional offi ind market ized by Jow { ly, <10%) vacancy rawes in any class of spice? ¥

5. 18 the region's busk and civic leadershi ireed to sapid 17 Y

6. 1s the region sn exporter of natural resources? N

Logal Studv Ares Conditons -

[If v is tuded tha regional favor growth, then proceed with €he nexk series of questions. A yes answer indicates

that the aren in the immediate project vicinity has fand use conversion potential; the more yes answers, the higher the certinty thal land use

l‘L 1s the local study ares within & 30-mimuse drive of 8 major emf:ioymcn: center? Y

12. Does the local study area have reiatively high fand availabilityfow land prices {generally < one-tiird of larger parcels
developed)? Y

13. 1s the vacant land chamcterized by relatively large parceis? Y

14, 1s the local study srea ized p i by level land ly, <5% slope)? N

15, is the project's Potential Impscs Area characterized by soils suitable for development? Y

16. 18 the project's Fowenuial Impact Ares predominamly free of fouding or wedands? Y

17. Does the local snady ares have relatively low land availability/high land prices (genemily > two-thirds of larger parcels
developed)? Y

18. 13 the local study area served by existng principal arterials and syseema? Y

1%, 13 the local stady area covered by ively few g jurizdictions? N

20. 1s the local sty area by poorly enforced zoning iong? N

21. Does the local study ares lack recent (generally, < 10 years old) raster plans? N

HName Affiliation Ran
Reviewed by:
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TABLE E-21
EVALUATION MATRIX FOR PROJECT INDIRECT EFFECTS OF CONCERN
Project Name: Grand Rapids Sowth Belifine Location: (raod Rapids, MI Analyst: [ Parry Date: 3/14/66
Link between Indirsct
Em;t and Ggll n;& Notable
Prect Effects from Indirest Effeits from | Potentisi eature that Mects
Todirect ENest TYpe | gy oocy Caucing Activitles|  Direct Effects (List) | of Tndirect Effects (List) Criteria!
Yes(Gota | No (Assessent]
Step 5 Coanplete)
, foteord P ]
Alteration
Sociceconomic-related
Sesves spesific
development
Induced Growih Stimulates complementary | Induced developmens <
{Aceess-Alieration) development

decisions

Influences location

Effects Related to Tnduced
Growth

Ecosystem-related

Sociveconomic-relaied

Asscssmen] CTiEna = (1) Comhience that the eliect 1o Ikely t0 occut; (4) Ruow encugh about Wdireet cHect 1o make consideraton useiul;

{3} Need 19 know sbout the impact now.

Bame Alffiliation
Reviewed by:

5.0 REFERENCES

Ada Township. Master Plan, Beta Design Group, adopted 1995,

City of Hudsonville, Masrer Plan, The WBDC Group, adopted
1989.

Final Environmenial Impact Staiement, Section 4(f) Evaluation,
Grand Rapids South Beliline, from 1-196 vo I-96 in Ottawa and
Kent Counties, Michigan, Michigan Department of Transporta-
tion, 1993,

Grand Rapids South Beltline Urban Arvea Impact Study.

hi -Camradino A i 1985,

Onawa Counry Developmens Plan, Design Plus, F.C. & The

WERDC Group. adopted 1952.

E-5 CASE STUDY REPORT: LACKAWANNA
VALLEY (PA) INDUSTRIAL HIGHWAY

1.0 PROJECT DESCRIPTION
L1 Introduction

The Lackawanna Valley Industrial Highway (LVIH) is 2
proposed 15 mile, four lave, limited access highway from
Tnterstate 81 in Dunmore to U.S. Route 6 in Carbondale,
Pennsylvania. and this case study examines how the project’s
indirect effects were identified and anatyzed in the environ-
mental itpact stalement process. In addition. the suggested
framework for assessing indirect effects is also applied to this
proposed project. This highway is an example of a trans-

Date

portation project developed to stimulate economic and land
development. The FEIS performed a detailed analysis of sec-
ondary impacts. For these reasons, the Lackawanna Valley
Industrial Highway was chosen for application of the sug-
gested indirect effects framework. Finally, the Lackawanua
Valley Planning Commission has jus! finished a plan devel-
oped to minimize the indirect effects caused by this project.

This highway is located in Lackawanna County, Pennsyl-
vania (northcastern Pennsylvania) and the project area is not
well connected 1o major arterials, such as [-80, I-81,
1-84/380, 1-88. and the Northeast Extension of the Pennsyl-
vania Turnpike. The project area for this project includes
twelve municipalities (Archbald, Blakely. Dickson City,
Dunmore, Jerrayn, Jessup, Mayfield, Olyphant. and Throop
Boroughs, Carbondale and Fell Townships, and the City of
Carbondale) and is located north of the Wilkes-Barre/Scran-
ton urban areas. This region has historically been based on
coal extraction. both deep and surface mining, and manufac-
wring. Since the 1950s, the Valley has suffered an economic
decline due 10 the decrease of these industries.

In June 1991, the Pennsylvania Department of Trans-
partation (PennDOT), in cooperation with the Federal High-
way Administration, prepared a three volume Draft Environ-
mental Impact Statement for the Lackawanna Valley
Industrial Highway (LVIH). In October 1992, PennDOT
completed the two volume Final EIS with an accompanying
technical memorandum. In addition to constructing a limited
access highway. this project will also include the reconstruc-

ARO00030130



158

tion of the adjoining I-81/84/380 interchange and additional
lanes on I-8] south to the Ceniral Scranton Expressway.
According to the FEIS, “noting the economic development
needs of the area, Governor Robert Casey designated the
Lackawanna Valley as a top priority project for the Com-
monwealth” (FEIS, 1992: 1).

The LVIH is currently being constructed in 14 sections;
the fixst section was completed in March 1994 and the last
section will be completed in May of 1999. PeanDOT expects
to spend $360 million and has already spent $187 million to
complete this highway. The earthwork and interchange areas
have already been constructed (Figures E-6 and E-7).

1.2 Purpose and Need of Project

The construction of the LVIH is planned to fulfill four major
needs related to improved access in the Lackawanna Valley.
Cuavently, this region is not served adequately by the interstate
highway system which limits access to the valley’s 70,000
people and twelve municipalities, Due 1o the steep topography
and mining activities, development in the valley hias conces-
trated in densely developed towns on the Valley floor. The
Valley's road system was constructed prior to the advent of the
automobile which has resulted in tight curves and steep grades
and buildings with little or no setback adjacent to the roadway.
In addition, the major roadways in the Valley pass through the
local grid network of the municipalities. U.S. Route 6, 2 boule-
vard with at-grade intercbanges located on the westemn side of
the Valley, has become the major roadway for the Valley, run-
ning north-south, and is the principal arterial highway and
locus of current strip commercial development.

The first need is to improve access to complement eco-
nomic development in the Lackawanna Valley. Over the last
few decades there has been an cconomic decline primarily
due to obsolescence of the traditional industries and long-
texm loss of these types of jobs. According to the FEIS, “a
direct connection into the regional expressway network is
vital to reestablishing the Valley's competitiveness in attract:
ing new businesses and retaining those already located
within the study area” (FEIS, 1992: 1-6). Improving the infra-
structure to help support new development has become vital
to the future of the area.

The second need is to improve traffic flow conditions on
U.S. Route 6 and other roadways in the Valley. Since the
employment growth within the Valley is stagnant, residents
have to travel outside of the Valley for employment which
leads to heavy congestion during peak hours on the existing
transportation network. There is heavy peak congestion along
115 Route 6, O Neil Highway, and other two lane roadways.
If nio relief is provided, traffic volumes on U.S. Route 6 and
the secondary roadways are projected to increase 14% by 1998
and 54% over the next 25 years (FEIS, 1992: 1-12}.

The third need is to improve traffic safety conditions on
11.5. Route 6 and other Valley roadways. The accident rates
of major roadways in the Valley are high compared to state

highways. These accidents appear to be a result of high traf-
fic flows combined with conflicting traffic patterns.

The fourth need is to improve emergency vehicle access
and response time, Due to the traffic congestion and capac-
ity problems, emergency service has been cornpromised.

In addition to these needs, there is also a need to protect
community and environmental resources. The location and
configuration of the LVIH and its interchanges was planned
to'avoid these resources while maximizing service benefits
and minimizing impacts. The Lackawanna Heritage Valley
Plan can also be complemented by the LVIH. This plan is to
conserve the Valley's mining and industrial heritage and its
natural resources as a major generator of visitation and recre-
ation. Mitigation efforts for the highway project may be able
to reinforce resources and opportunity areas identified in that
plan (FEIS, 1992;3).

13 Affected Environment

and Alternatives Considered
¥

“The LVIH corriflor is approximately 15 miles in length
and is on the side of the valley opposite Route 6. Present day
Lackawanna County is a reflection of its past history. The
industrialization of the Valley, through extraction of the min-
eral and natural resources, was followed by the economic
decline of these industries. Most of the twelve municipalities
have densely developed central business districts with resi-
dential development surrounding the downtowns. Recent
residential development occurs mostly on reclaimed mining
areas, and new commervial development occurs in highway
corridors.

In the process of determining viable alternatives, “initially
over 25 corridor options for the LVIH were laid out through
the Valley to provide access and connection choices while
avoiding major engineering and environmental constraints”
(FEILS, 1992 4). These options were then evaluated based on:
meeting project needs, access benefits, engineering and con-
struction suitability, recognized environmental impacts, esti-
mated costs, and public acceptability. This selection process
resulted in three Alternatives (A, B, and C) being chosen for
further detail within the Draft EIS. These three alternatives
had refatively high transportation effectiveness, fewer engi-
neering probleims, and relatively low involvement with envi-
ronmental resources or constraints. In addition, the project
area was also divided into four segments to achieve optimum
overall alignment. Within each segment, some alternatives
bad several alignments (Figure E-8). The preferred alterna-
tive consisted of a combination of the three alternatives and
their respective segments. {The preferred alignment con-
sisted of Alternative A-2 in segment 1, A-1, B-1, and C-1 on

g1 2, C on seg 3, and C on segment 4.) The
selected alternative had the same alignment in Segments |
and 3 and differed from the preferred alternative, since the
proposed roadway was shifted away from the town of May-
field (Figure E-9). “This selection ultimately refiects the

P

28 T

[ Proposed Conﬁgurétioﬁ H

Figure E-6.  Lakawanna Valley Industrial Highway (LVIH) EI5.
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Figure E-9.  Alternatives selected in the FEIS.

comparalive advantages of this alternative location away
from the developed arez and the minimization of the adverse
impacts. In general, the public’s input was an important con-
sideration in the recc dation of the selected alternative”
(FEIS, 1992:10).

In sddition to these alternatives, the FEIS also discussed
the no Build alternative. According to the FEIS, this altemns-
tive assumes that there will be no new roadway construction
resulting in deteriorated traffic conditions and longer and
more intense congestion.

2.0 IDENTIFICATION OF INDIRECT
EFFECTS IN FEIS

The FEIS provided a detailed analysis on indirect effects;
a 102-page technical memorandum was prepared assessing
the project’s indirect effects on both the natural and cultural
environments. The indirect effects analyzed in this memo-
randum are examples of project induced growth indirect
effects. As the FEIS notes:

“Much of the assessment is qualitative in nature. For this

potential devel areas were evaluated for
overall environmental impact. This provides an evaluation
that could assist local planners and developers in their
appraisal and selection of sites for development.” (FEIS.
1992: v.2).

The technical memorandum uses the CEQ definition of

secondary effects and describes the rationale for assessing
indirect effects:

“(uidelines, prepared by the Council on Environmental
Quality (CEQ) for implementing NEPA, broadly define sec-
ondary effects as those that are *caused by an action and are
later in time or farther removed in distance but are still rea-
sonably foreseeable” (40 CFR 1508.8). In order to fulfill the
general NEPA mandate of environmental sensitive decision-
making, the FHWA and PennDOT have directed that sec-
ondary impact issues be incorporated into the highway devel-
opment process for the LVIH.

One of the key points of the LVIH project need is defined as the
need to provide direct access to the existing regional highway sys-
tem from the Valley o bcner rcahm economic developrment

PP ities . . . Theref induced by the con-
struction of the LVIH is not only annclpawd but also desired.
The induced developruent may in turn impact the regional
environmental resources which would constitute a secondary
impact of the LVIH. Because of the indirect nawre of sec-
ondary 1mpa-::s this examination focuses pmnanly upon lh:

ional relationship’ b the specific
resources within the larger environmental system” (Techni-
cal Memorandum, 1992:1).

As another example, impacts 1o aquatic resources were
described as:

“Direct effects, as define here, would occur if the strearn was
focated within 1he boundaries of the site. Direct m\pacts
include bridging, culverting, and surface water runoff and

163

dewatering effluent associated with development consnruc-
tion. A stream located adj 10 d

site would be the rccnplcm of indirect impacts. An mdlrcc!
impact, as defined here, would include incressed surface
water runoff to the stream during and following develop-
ment” (Technical Memorandum 1992: 29).

The basis for this secondary impact analysis was develop-
ment projections which were based on a review of national
and local econometric data and development plans. Growth
was modeled for a twenty year period. There was 2 minimum
projected development in which 13% of the land in the val-
ley would be developed, and a maximum projected develop-
ment in which 44% of the land in the valley would be devel-
oped. The minimum growth was based on current national
and local trends for industrial growth and the assumption that
the LVIH facility would attract much of the regional devel-
opment efforts to the valley. The maximum growth was also
based on current national and local trends. but the assump-
tion was that the LVIH would attract all of the regional devel-
opment. The growth scenarios were predicted for industrial,
commercial, and residential.

In addition to these growth assumptions, there were also
assumptions about where different types of growth would
locate. It was assumed thal industrial develepment would
occur near or adjacent to the LVIH. Further, residential
development would locate through infilling and expansions
of previously existing residential areas. Commercial devel-
opment would locate via expansion of existing commercial
areas and new areas centered around the LVIH interchanges.

The study area for the development projections and analy-
ses of secondary impacts was limited to the municipalities
that are traversed by the proposed alternatives. In addition,
each of these municipalities has secondary development sites
which would be affecied by the LVIH, so there is a total of
35 potential secondary development sites in nine municipal-
ities, These development sites were identified by the local

ipality, the Scr. Lack: Industrial Building
Company (the development arm of the Greater Scranton
Chamber of Commerce), and by professional judgement. For
each of these sites, the preparers of the FEIS assessed the
impacts on thirteen areas: wetlands, biodiversity, stream
water quality, air quality, noise, solid waste sites, solid/
geology, mine hazards cultural rescurces, water supply,
waste waler management, stormwater management, and
transportation system. Each site was rated either High, Mod-
erate, or Low for the potential to affect each resource.
The following discussion surnmarizes how each of these
issues was assessed:

WETLANDS

* Hydrology. The wetland analysis for secondary devel-
opment was conducted using existing information (such
as NWI mapping, wetland data collected for the LVIH
Lackawanna County Soil Survey, and field reconnais-
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sance) and a limited field view. The number of wetlands,
acres of wetlands, acres of hydric solid and acres of
hydric compornent soil were estimated for each develop-
ment site.

BIODIVERSITY

« Species Diversity. This analysis used both existing bis-
torical information (USGS mapping Anderson Land
Cover/Land Use Mapping and critical habitat mapping)
and field view. Biodiversity was evaloated at two dif-
ferent levels, beta diversity (specics diversity between
community types within one specific site} and gamma
diversity (species diversity among communities over a
geographic region).

2

AlR QUALITY

» A qualitative analysis was done using informatif)n on
industries that kave expressed an interest in locating in
the Valley, including the type of industry, and on traffic
associated with this new development. Potential devel-
opment sites were evaluated on the proximity to recep-
tors and likely development for that site.

NOISE

« According to the Technical Memorandurm noise impacts
will be minimal. New residential areas are not expected
to generate noise and commercial and industrial areas
are not near sensitive recepiors.

mation, which would reduce environmental impacts,
such as soil erosion.

CULTURAL RESOURCES

+ Both historic structures and archeological resources
were inventoried for each potential secondary develop-
ment site. For each site, a historic inventory was per-
formed determining what major structures historically
existed in the area. In addition, known historic and
archeological sites with their existence/status (i.e, if the
site was located during field reconnaissance) and signif-
icance were determined by using maps, aerial pho-
tographs and field reconnaissance.
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An average salary of $20,000 was multiplied by the
increase in jobs to obtain additional income desired.
Tax Base. The following data were used to perform the
assessment of the project on the cotnty, municipal, and
school district tax base: market value of taxable prop-
erty, total assessed value by municipality, total tax rev-
enues, municipal millage rates and common level ratio.
Then the estimated percentage in real estate taxes was
calculated for both the projected minimum and maxi-
mum development and the no build scenario at the
county, municipal, and school district level for the fol-
Towing land uses: undeveloped, residential, commercial,
and industrial,

3.0 FRAMEWORK APPLIED TO THE PROJECT

INFRASTRUCTURE Step 1. Identify Study Area’s Needs and Goalys

MUNICIPAL, INDUSTRIAL, AND HAZARDOUS

TERRESTRIAL HABITAT WASTE FACILITIES

+ Vegetarive and Animal Communities. This analysis was
based upon Anderson land cover, existing vegetative
communities, critical habits and representative wildlife.
In addition, each secondary development site was v?s-
ited to determine the types of vegetative communities
present. The vegetative communities, critical habitat a?nd
land cover mapping were evaluated to determine which
species would utilize the habitat in each development
site.

SPECIES OF SPECIAL CONCERN

« Endangered, Threatened and Rare Species. This
analysis otilized information from the Pennsyl-
vania Natural Diversity Inventory data base and related
pubtications. The purpose of this analysis was to deter-
mine the potential occurrences and the existence 9f
preferred habitat of species of special concern within
the sites.

SURFACE WATER AND AQUATIC RESOURCES

o Surface Water Resources. USGS mapping, U.S. EPA
STORET data, U.S. ACOE's Lackawanna River Basin
Report and Peansylvania Game and Wildlife stream
data and other reports were analyzed to determine both
direct and indirect effects. Existing stream quality was
examined to determine if any development impact could
bave adverse effects lo the stream.

Aguatic. The aquatic survey included flow measure-
ments, chemical analysis, electrofishing studies, and
substrate composition analysis to determine quality rat-
ing. This rating and the geographical relationship to the
proposed development sites were usexd to rank the poten-
tial impact to the streams.

« The evaluation of potential for hazardous waste sites and
landfills wa based on dats acquired during the LVIH
corridor evaluation, State and federal data bases were
reviewed to locate known hazardous waste sites. “A
qualitative asscssment of a given site’s potential to con:
tain hazardous materials or relative impact was therefore
performed on the basis of this information™ (Technical
Memorandum, 1992; 49). The acres of landfill and acres
and cubic yards of trash were calculated to determine the
impact rating for each site.

SOILS AND GEOLOGY

» Both aerial photography and soil survey data were used
to determine soil erodibility. For each development
site, both the percentage areal coverage and the per-
centage of land adjacent to water (wetlands and
streams) were calculated for both erodible soils and
unsuitable soils. Where there are farge deposits of culm
and silt, the secondary impact (i.c. development) will
be positive, since these deposits will be stabilized or
reclaimed. In addition, existing sources of erosion and
sediment pollution can be corrected either by stabi-
lization or elimination.

+ MINING AND MINE HAZARDS

+ Both surface and deep mining information for the 35
development sites were obtained from Penn. Depart-
ment of Environmental Resources Bureau of Aban-
doned Mines Reclamation and Office of Surface Mines.
From this data, the following percentages of total land
area for each site were calculated: surface mine,
reclaimed, subsidence, and deep mine. A positive
impact of developing a strip mined area would be recla-

» Ground Water and Public Water Supplies. For each
development site, the percentage of the site within the
watershed and the percentage of the site within the pub-
lic water supply was calculated. The local water com-
pany helped to provide information accessing the
impacts to the water supply and to determine the
constraints to the water supply, such as requiring
pumping/storage facilities to overcome elevations.
Wastewater Collection, Treatment, and Disposal.
Wastewater collection flows were caleulated from
NPDES permits and operation reports for both develop-
ment scenarios and compared to the existing hydric
capacities &t the two local treatment plants. Sites were
also evaluated in terms ease of conpection 1o the collec-
tion system.

Natural Gas Distribution and Supply and Electrical
Power Distribution Supply. These issues were discussed
very briefly and there was no jmpact for any of the
development sites.

Transportation System. For this analysis, areal pho-
tographs were used to determine the roadway extensions
from the development sites to connector roadways.
Depending on the terrain (severe terrain is 2.5 times
more expensive to construct), the cost to construct the
connector roads was caleulated.

Stormwater and Floodplain Managemen:. Existing
drainage problems, location of ficodplains and existing
institutional controls were evaluated to determine the
impact rating for each development site.

ECONOMY

= Economic Development. Due 1o the development of the
LVIH, additional income will increase. The miniroum
development scenatio predicts that there will be 9,000
additional jobs, while the maximum develop sce-

In 1991. the Plan for the Lackawanna Heritage Valley was
published for this region. A partnership among all levels of
government created the Lackawanna Heritage Valley, a type
of regional conservation and development area, The goals of
this plan include:

= enhance cooperation between communities o develop
recreational, preservation, and educational opportunities
in the valley;

develop preservation mechanisms to help Valley com-
munities protect their historic. cultural, and folklife
resources, interpret the resources and stories of the
Lackawanna Vailey;

interpret the resources and stories of the Lackawanna
Valley and integrate the Valley's heritage into local edu-
cational programs;

integrate the Heritage Park into the lives of the people
who live in the Valley:

develop a program for economic revitalization that uses
the Valley's heritage to promote increased tourism and
other private reinvestment in key buildings and districts;
link major Valley resources physically and interpreta-
tively using cooperative strategies (Plan, 1991:9).

While the focus of this plan was to create a unified region
centered on heritage and tourism, the economic revitalization
goal has direct relevance to the Lackawanna Vailey Indus-
trial Highway. This plan calls for Economic revitalization by
targeting key areas for immediate redevelopment and by
encouraging “economic growth in a positive planned way to
maintaln curvent quality and green landscape of the Valley”
{Plan, 1991: 45).

In addition, Tables E-22 and E-23 were completed to help
identify the study area’s goals and objectives. Table E-22
reveals multiple health and well being goals, such as pre-
serving heritage, promoting land use patterns with a sense of

narios predicts that there wil] be 14,000 additional jobs.

ity, and achieving adequate, appropriate open space
and recreation. Economic opportunity goals include trigger-
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TABLE E-22
ORGANIZATION AND TABULATION OF GOALS CHART
(Check

Project Mame: Location:

where applicable)
W‘ Analyst: Date:

HNotes

and

;%E

and recrestion

quality laws
Preserve or creats multicultural diversity

Preserve heriage

Provide choice of affondsble residential
locations

Provide urban enviropment for those with
special ooeds

Promote land se patterns with sease of
comreunity

P kb

Conply with state and federal water and air

< p i
e
Lok Valley Heriiage Park........

Promote 2 healthy and safe

Provide a range of services accessible to all

Provide sound management of solid and
hazardous waste
Other

PR R

K

Support activities to meet
i
Provide encrgy-efficient

capabilities
Target economic expon sctivitics
Attrnct snd maintain workforce

bbb |

|
|

Provide developtnenus with teansit-1 mppon:d

Promote isfill of smalibr, passed-over sites
Eacourage red:vclopm:m of older areas for

§
i
g

ing economic export activities, altracting a work force, and
encouraging redevelopment of older areas fm new purpeses.

Ecosystem protection goals include pr £COsY

protecting sensitive environments and restoring modxﬁad
ecosystems. Table E-23 indicates that declining pop 0
and employment in the Valley, as well as zoning, icipal

following features were identified from field visits, inter-
views with local planners and comprehensive plans.

As seen by completing Tables E-24 and E-25, the project
can impact several notable features. There are several
ecosystem features, such as critical habitats (wetlands,

rhododendron bottoms, evergreen stands, and shrub brush)

master plans, a Stormwater Management Plan and Lack~
awanna River Citizens Master Plan provide directions to the
future of the Lackawanna Valley.

Product: Completion of Goals checklist, such as Tables
£-22 and E-23.

Step 2. Identify Notable Features

Referring to Table E-24, notable features of the area
include ecosystem and socioeconomic characteristics. The

and species of special concern {snowshoe hare) in the Val-
ley. In addition, there are many socioeconomic features such
as non compliance with state and federal laws, inadequate
affordable housing. an economically distressed area, high
proportion of low income and elderly residents, and locations
of poor traffic flow. Furthermore, the notable features
addressed by federal statutes include Section 4(f) resources
(historic and archeological sites), sensitive receptors for air
and noise, non-attainment for ozone, and residential or com-
mercial establishments.
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TABLE E-23
STUDY AREA DIRECTIONS AND GOALS CHECKLIST
{Check where applicable)
Praject Name: _LVIH_ Location: _Scranton. P4.. Anslyst: L Parry  Date: 3496

i Geneeniized Settiag

Witvim Metropoliten Statictical Aren (destify MSA) .

Oumide of MSA p—

Both Inside axd Ouiside MSA Scomsion/Wiikes-Ravre Iedicate Distante 18 Nearest Metropotitan Center .3 dles
bR Conrneteristhes of System {Nate: These items aee not inteaded (6 cover entite need bt Tagher 10 uee from more detailed

effects analysis).

ezily misxing Tiks in

Traprperistioa i
ADELITRENLS 10 Provide ¥ preliminary indication of existing accessibility, service s moda] inkerveletivaship characterisiics, 6., fantors relevant W subseqen (ndirect

Indiente disance 1 nesest imermete highway if not in study erea.
$ap and descrive exixing trasel voutss xod gemund,

3 Pugulation
Deglinmg
Seatic (11510 yearsy
Siow Growth
Rapid Growin (> | 0% 10 years)
Eorioroment
Seatie (3 1% /10 years)
Stow Growih
Rgied Gewweh { > 10%/10 years)
4 Plasialag Context
Zoming
Stase Blasser Plan
Coumy Regional Mawes Plan
WMunieipal Muster Plan

Waier Quality Masagesnens Plan
der Navared Hesources Management Plan

1R ke “H*EHH*E

5 For emch pla dentifiod in No. 3, susaiswrtxs key goss,
e developenent, the B SYSiem, kol antorasl resowror
link mojor yaliey resources,

Joz conomic

FysiEa
Map end desesibe eisting Hdolmxwmmlwmlmmmmhrmmmm

Bag and deseride major concenrations of existiog and plumen Seveingiest.
Describe modsl inserrelaricaships including competing i complementary dharacieristics.

IHTH

mumpwmm(wy.hm uqmmummmni

lmgmlg

If yes. identify by sie, sgency wod dats
Yariou 147 i

Yarious,

Plan, 4, Saouane Flanming Dy,
L Biver Citizesse Master Plos. 1350

;!mihlmvﬂwudﬂwmmmﬁlmm-dmmmmmy. LeanQOT. 5. EPA. RARER, SHWA, Bensolvamia ams

Ves o Possitle

7 Deatribe Known plxas for major dew o expacded soivity costary ineluding poblic foclitles. _Frison

Is the activity centar yvtes Yes Ne . f..
(3 In e e kel (o atenmonbe growth mod laed developeent ! Yes _f__ Mo

I yes, is dhe soure of e Hakiage 1o

Serve the noady of phowed growsh o

Chassielize growth or

Svwmbate grewth eeeeoeeems ST

Based vo tnformaticn obtuined, arx thers oRy appareot couflics betwees ransprtation sad ather needs that conld pronlt bs controvervy? (Describs),

Reviewed by:

Product: List of notable features for the indirect effects
assessment, with an accompanying map illustrating the loca-
tion and the extent of the feature, where appropriate. Com-
pletion of Tables E-24 and E-25.

Step 3. Identify Impact-Causing Activities of
Proposed Actions and Alternatives

The Lackawanna Valley Industrial Highway aims to pro-
mote economic development including new residential, com-
mercial. and industrial uses. This project is being marketed

Name Affiliation Datz

for its strategic location since it is in close proximity to both
interstate and regional highways. In addition, the Valley
municipalitics have skilled and experienced workers, stable
communities, and a low cost of living and of doing business.

In addition to inducing development, the LVIH could cre-
ate several other impact causing activities. The construction
of the road will modify both the regime and habitat and alter
the ground cover. This new transportation facility will create
both land transformation and construction. There will also be
land alteration including: erosion control, stormwater man-
agement, reclamation of strip mines and associated coal spoil
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TABLE E-24

joritical areas

o halbvitat

Rare, d specics and
Specumpnnn;hﬂmmvdmu

Spechsw!waeinninsicnmofmuﬂmmgrw}y
P 'y P o :

"

NOTABLE FEATURES CHECKLIST
(Check where nppAl;:bu)

_Snowshoe hare

with y p
Qther

PHTT Rk

|

Subnmd:rﬁmmuofmmwdmmrm
Nun—ccmplianczwhhsmemdfe&:nlmvi:mll laws
i tied solid and dous waste sites

Lack of institutions! land use conrols
High proportion of population consist
i Low-income residents
'S

oft

hlﬁhhhH

Law propertian of long-term residents
Locations of poox waffic. flow
Othex

F W

77—
_Strip mings ged coal ol

Reviewed by:

areas, and wetland impacts. The completion of the road will
change "both automobile and truck traffic patierns in the
region. In addition, there will be emplacement of spoil and
overburden. Finally, the ch ! deicing and chemical
runoff from the road could also cause an indirect impact (see
Table E-26).

Product: A comprehensive list of the impact-causing
actions of the proposed plan ot project snd alternatives, in as
much detail as possible. Table E-26 is an example.

Step 4: Identify Indirect Effects for Analysis

The indirect effect from this project with a high need-to-
know factor is the possible haphazard and unplanned devel-
opment in the region. The improved access combined with
land availability makes this region ripe for economic revital-
ization by baving companies and residents relocate in close
proximity to the roadway.

“The critical land use indirect effect question for this project,
given the region’s stated goals and needs is: How will the pro-
jected econoric growth and development comply with the
needs of the Lackawanna Heritage Valley Plan? What controls
need to be implemented so that the growth and development is

orderly and preserves the green landscape of the Valley?

Other questions relating to indirect effects are:

« Sociceconomic: Will the induced development create
suburban spraw] and sprawl up the hills of the Valley?

* Where will development locate? Will this new develop-
ment adversely impact cultural and historic resources
and recreation?

e Ecological Effects: How will habitat fragmentation
affoct the Valley's natural resources? What will be the
impacts from runoff and air and noise pollution?

« Induced Growth: The project is likely to influence
interregional land development location. What will be
the effects on land use, property values, and land avail-
ability?

Table E-27 was applied to this project. The regional study
ares conditions indicate that the businesses and civic leader-
ship are committed 0 rapid development and the industrial
parks are potential majoc growth generators indicating that
the conditions generally favor growth. The local study area
conditions also indicate that there is the strong possibility
that land use conversion will be induced by the project due
to its immediate vicinity.

This corridor study confirms existing pattemns, since the
local officials and the regional Chamber of Commerce

TABLE E-25

NOTABLE FEATURES ADDRESSED BY FEDERA.
L
{Check where applicable) STATUTES

Projecs Neme: _LVIH = Locstion: _Scegatan, P4 Avslyst: _J Peny  Dute: JI4/96
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Raviewed by:
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picked most of the development sites which formed the basis
for the analysis of secondary effects. The selection of these
sites was outside the agency’s (PenaDOT) control and are
examples of induced effects. The subsequent Lackawan_na
Valley Corridor Plan is an example of bow different agencies
(state, county and local) can work together to analyze the
project’s induced growth. )
Product: Completion of Tables E-27 and E-28. A techni-
cal memorandum that lists the indirect effects that warrant

further analysis and presents the scope of analysis to be con-
ducted in Step 5.

Step 5: Analyze Indirect Effects

The suggesied framework emphasizes targeting the cffectls
that have a degree of certainty to their occurrence, a Speci-
ficity to the extent of the occurrence and 2 need-to-know

CKLIST FOR ASSESSING STUDY AREA'S
ST FOR
CHFE’OTENTIAL FOR INDUCED GROWTH

Project Name: _LVIH Location: _Scranton, FA.. Analyst: _J Parry  Dute: /496

Regional Stk Condit ' .
{A yes soswer indi shat condith “ﬂwrmmmmm.umnmmmm
genemily favor growth.| y
i Jati idly (gt fly, > 5% per 10 years)?
1 I3 the regionsl pop rapidly "
b 1s the region idered ble for FHAVA loams?; N
L I Lo . . . wi? ¥
3. Are there sny major growth g {e.g., military tourist i the region’
4 15 the regional offic ia) earket izesl by low (g lly, <10%) vacancy rates in asy class of space? N
5. I the region's business and civic ‘mnp'di.. 0! Y
&. Bmmnmo{mﬂm? N
5 -

it is concluded thak regional conditions mﬂz growih, proceed ith the next series of questions. A yes answer indicates

ngzc:ﬁcinm%diﬂ: ject viciraty has ﬁf&wﬁMchmm.hMrkthﬂu
mnmnwmummwmwojmmmmvm,l

General indicators

7. hn»;wmumwam&m&ummmﬂ Y

8. hhpﬁumsﬂseilmmwy.>5$wmmﬂ b 4
9. lschzhulm:dy.mchumriwdbynidﬂemd/ormhimmlevem N

10. growth N

1t 15 the focal study area within o 30-mibmge ive of » pujor employment ceoter? 4

12 Does the local study ares have jvely high iand tand prices fy < one-third of larger pascels

i developed)? Y

13, umwmwwmww 4

14, 15 the locad shudy arce ized p tay level land {geaseally, <5% ddope)? N

13, nmmm'-wwmwmmmmmw N

18. 4

17 ailabifity/bigh tand prices (generally > two-thirds of larger parcels

18, 1s the focal stady area served by existing princi srterials and ? Depends

19. 15 the local smdy ares covered by relstively few g 1 jurisdict N

20. Is the locsl study area ized by pootly éaforced zoning Sativns? N

21 Dces&elwdsnﬂynmlutmeﬂ(gmnﬂy.(lﬁyunnﬁ)mﬂm? Depends

S AR - T R

Reviewed by:

impact. The methods, described in a preceding section and
used in the Technical Memorandum of the FEIS, are consis-
tent with the assessment framework. The preparers of the
FEIS did a very detailed analysis of each proposed develop-
ment site for each indirect effect. They used both qualitative
tools, such as professional judgement, and quantitative tech-
niques, such as trend analysis, to examine the indirect effects.
‘They also looked at where development should occur so that
it is planned and orderly.

There are several opportunity-threats associated with this
project. For example, some anticipatory construction has
taken place; industrial parks have located adjacent to the
right-of-way of the proposed LVIH. There are also economic
opportunity-threats, yet there appears to be no analysis of
land speculation and change in property values. It would be
useful 1o know sbout these issues to gauge if the proposed
development is closer to the minimum or maximum Jevel of
development.

Product: A technicsl memorandum that describes the indi-
rect effects, the chosen analysis methods, and the analysis

results,
Step 6. Evaluate Analysis Results

The analysis using both the minimum and maximum level
of development projected an overall picture of future devel-
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opment in the area. Assuming that even the minimum
project-related development occurs, it will promote much
needed economic growth in the area, help stimulate the local
municipal economies, and provide new job opportunities.

Product: Technical memorandum combining steps 1
through 5.

Step 7. Access the Consequences
and Develop Mitigation

If the county can implement a plan that guides where
growth can pccur and have the local municipalities adopt this
plan, then indirect effects can be minimized. If the munici-
palities adopt this plan, then they would have to change their
master plan and zoning ordinances to prevent random
unplanned development and sprawl throughout the Valley
and to relate to the needs of the Valley, such as maimaining
the green landscape, preserving historical and cultural
resources, and reclaiming abandoned strip mines and coal
spoil areas.

There are gainers and losers in the construction and oper-
ation of the LVIH. The gainers are the municipalities and the
people living in the Vallsy whose quality of life will be
improved by the highway. They will have access to the inter-
state network which will create more accessibility which in
turn will create economic development. The losers are those

TABLE E-28
EVALUATION MATRIX FOR PROJECT INDIRECT EFFECTS OF CONCERN
Project Name: _LVIH  Location: _Scranton, P4 Aualys: L Parry  Dwe: _3/I4/96

e
Link between Indirect
Effect and Goal or Notabls
Feature thet Mrets
Digect Effects from Indirect Effects from Potential Manifestation
Indirect Effect TYPS | 1. ooy Coing Activities|  Direct Effects (List) | - of Indivect Effects (Listy | Amessmsent Crlteria!
¥es (Go o No {Axsexsoon
— A b ST
EBoogystem-related
Alterat
Socioeconomic-related
e
Serves specific
development
A Fevel at 7
Indiced Growth L S
" development imerchanges, wetlond loss,
(Ascess-Alteration) reclamation, fragmeniation
Influences location
decisions
Effects Related 1o Induced Beosystem-related
Growth . Socioeconomic-related
A eriteria = (1) Ci Bt e effoct is likely 1o ooeur: (Z) Know enongh abowt indiret effecs 1o make Cousideration useful; and
{3) Need to Jowow about the ixpact now.
Namge Affiliation Daw
Reviewed by:
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municipalities outside of the study area who will lose the new
development when it Jocates adjacent to the LVIH.

1n addition to being constructed, there has also been a plan
(The Lackawanna Valley Corridor Plan) prepared to address
the secondary impacts caused by this project. Although out-
side PennDOT s control, this agency coordinated a local
effort to develop land use controls to minimize indirect
effects consistent with Supreme Court decision. The FHWA
and PeanDOT provided $300,000 to prepare this plan. The
following agencies provided assistance by serving on the
technical committee agencies: FHWA, U.S. EPA, U.S. Army
Corps of Engineers, PennDOT, Penn. Department of Com-
munity Affairs, Penn. Department of Esvironmental
Resources, and Penn. Game Commission.

The Lackawanna Valley Corridor Plan was prepared as
part of the approval process for this highway:

“Review agencies for the FEIS were concerned \'wi:h po'lm-
tial envi 1 g of the d P

ment expected 1o accompany the aew highway, The federal
and state agencies were looking for some assurance that
development occurring as a result of the bighway construc-
tion would take place in an environmentally-sensitive man-

ner. In the Lack County Regional Planniag
Comaission proposex to the agencies that a stdy be under-
taken to analyze the dary i ofthe of

the LVIH and that a framework for futre land use in the Val-
ley be devised, along with transportation improvements and
fand development regulations, to protect environmental

and ity ch The Lack Val-
tey Corridor Plan is that study.”

The county and local officials worked together in
preparing this plan, In addition. there was substantial citi-
zen participation throughout the planning process. There
were :several different committees involved and three
widely-advertised presentations were made over the course
of the study, oriented to the public-at-large. In addition,
newsletters were prepared during the study and mailed to
Valley residents to keep them informed of progress on the
Corridor Plan. ]

This plan prepared a framework for the future growth in
this ;egion. There are detailed recommendations in several
areas which will be sumumarized below:

« Cultural Historic. and Landscape Resources Conserva-
fion Plan. The plan “proposed the sensitive integration
of new small- to-moderate scaled commercial and resi-
dential additions to the historic communities in the Val-
ley, thereby strengthening local economic opportunities
and supporting the social organization of these places.”
The plan also calls for historic overlay zoning which
will help municipalities protect their historic resources.
Housing Plan. The housing plan divided the Valley into
two regions: low growth and growth. Low growth areas
included most of the sides of the Valley east of LVIH
and west of Route 6, and are proposed primarily for

fesource conservation, environmental protection and
very low density residential development. Growth areas
dre usnally next to previously existing residential areas,
and involve the clustering of development to preserve
the hillsides of the Valley. The plan also suggests TDR
options for landawness in the low growth arcas, Medium
to high density should occur close to central business
districts and existing neighborboods.

» Circulation Plan. The plan involved traffic modeling to
determine the future traffic needs of the Valley. By
’impiemcmiug the plan, theee major areas of traffic con-
‘gestion will be relieved. Strategies to provide for future
transportation needs include: waffic monitoring areas,
traffic signals, new bridges and highway construction,
and congestion management corridors.

o Community Facilities Plan. This plan briefly discusses
the futire needs of the schools, emergeney services, and
park and recreation facilities.

» Environmental Protection. This plan discusscs siorm
water management and fiood and erosion control hy stat-
ing that “local rifgulations be promulgated in the Valley
and in all swrrounding municipalities be based on
watershed-wide considerations.” Wetlands can be pro-
tected “by directing development away from these areas.
by encouraging clustered construction on higher ground
surrounding wetlands, and by purchasing wetlands
important to protecting local floodplains or ecological
systems.” Finally, development should be minimized
and closely regulated in other environmentally sensitive
areas, such as woodlands, steep slopes and areas with
high water tables.

o Reclamation Plan. “The corridor plan emphasizes the
reclamation of mine spoils for development areas for
future industrial, c ial i idential
and open space uses. . ..The most accessible sites to
LVIH interchanges. . mmay achieve a high enough eval-
uation to justify the expense of sirip mine reclamation to
prospective developers of business parks, shopping
centers, or similar relatively high-intensity uses in the
Valley.”

= Utilities Plan. The plan encourages thal central water
and sewer service be limited to the ages designated for
growth, which will prevent sprawl from ocowrring. New
sewer lines will be constructed to reach the Interchange
Activity Centers and other areas designated for new
development.

e Land Use Plan. This plan is the heart of the Corridor
Plan, since it determines where each type of land use
will occur in the Valley.

“The Land Use Plan, in combination with other parts
of the Corridor Plan. . .presents a desired future land use
pattern in the Lackawanna Valley for the year 2014, and
refiects generally modest population growth, more sub-
stantial employment, a balanced land-use mix, conser-
vation of patural and cultural resources, rmine spoils

insti J

reclamation, and efficient utilization of existing water
and sewer systems. The Plas is based upon a 2014 Val-
ley population of between 65,000 and 75,000 persons,
an increase of about 2,400 to 2,800 housing units above

the present inventory, and a net increase of about 8,700
jobs.”

Growth areas are concentrated in the Valley's floor while
the Valley sides are to be preserved. There are six major
identity areas:

= Inserchange Activity Centers. These centers occur at the
interchanges of the LVIH and concentrate commercial
development at these areas, thus prevesnting sprawl up
the sides of the Valley and along the highway. These
centers will provide “one:stop™ patronage of different
facilities.

* Resource Conservation. These areas will conserve steep
slopes, woodlands, aguifer recharge areas and cultural
resources. Only low density uses will be permitted in
these areas,

¢ Commercial. There are three types of commercial uses
for this area, central business districts located in the
municipalitics, highway strip development located on
Route 6, and Interchange Activity Centers.

* Open Space, Parks. These areas include parks, game
lands, fioodplains, wetlands, areas of steep slopes, and
reservoir areas. Permitted uses would be low-intensity
recreation and open space used, and limited agriculture
and forest management. Open space buffers around
growth areas are also included.

» (rowth Area Residential. These areas are the location
for new residential development which incorporate flex-
ibility of housing types and densities to meet the future
needs of the Valley.

 Industrial. Most of the industrial areas are to be located
in the southern end of the L.VIH which is close to the
interstate highway system.

in order for this plan to be effective, the local municipali-
ties have to endorse and follow through on the ideas pre-
sented in this plan. In order for this plan to be effective in
controlling secondary development comprehensive plans
and “zoning ordinance and subdivision and land develop-
ment ordinance changes are among the most significant tools
for the plan, translating its sometimes broad concepts into
specific regulations with which to guide futwre develop-
ment.” As part of the Corridor Plan, rmodel laud development
regulations were prepared which the municipalities can adapt
to their own municipality. Also, the county planning depart-
ment will provide assistance when the municipalities change
their zoning, subdivision, land development ordinances and
subdivision plans so that they are consistent and implement
the ideas contained in the Corridor Study,
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Product; Develop growth control measures and a regional
plan to guide development in the Valley.

4.0 CONCLUSION

The PEIS for this project provided a very detailed analy-
sis of secondary impacis which was primarily qualitative in
nature. The approach to indirect effects assessment for this
project was consistent with that suggested by this study’s
framework.

This project was innovative since both federal and state
transportation agencies provided both money and technical
assislance in developing a plan to mitigate the effects of the
proposed bighway. This regional plan, if adopted by all of the
municipalities, will provide an excellent mechanism to
ensure orderly growth and preserve the resources of the Val-
ley while allowing economic development.

50 REFERENCES

Final Envi ! Impact S nt and Section 4(f) Evaluation
for the Lackawanna Valley Ingustrial Highway. PeanDOT, 1992,

Technical M. dum: Secondary Impacts Evaluation for the
Lackawanna Valley Industrial Highway Environmental Inpact
Seudy, Skelly and Loy, Inc.. 1992

Plan for the Lackawanna Heritage Valley, The Lackawanna Valley
Tear, 1991

Lackawanna Valley Corridor Plan, Lackawanna County Regional
Planning Commission, no date.

E-8 CASE STUDY REPORT: STEWART
AIRPORT PROPERTIES (NY) DEVELOPMENT

1.0 PROJECT DESCRIPTION
11 Introduction

Stewart International Airport in Orange County, New
York is 2 general aviation facility at the junction of Inter-
states 84 and 87 (see Figure E-10). As part of efforts to
relieve projected growing air waffic congestion at the New
York City airports, the Federal Aviation Administration
(FAA) encouraged the development of the state-owned
Stewart Airport to serve as a passenger and air cargo facility
for the Mid-Hudson Valley region. To increase demand for
the airport, the New York State Department of Transporta-
tion (NYSDOT). which has operational jurisdiction for the
facility, proposed the development of approximately 1,200
acres of the 10,000-acre airport property site for light indus-
trial, warehouse/distribution and office uses.

The prime economic development goal of this project is to
increase the level of regional business activity to provide
demand for air travel at Stewart Airport. It is envisioned by
the NYSDOT that the state-initiated development of the site
through platned water and sewage infrastructure, tax incen-
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Figure E-10. Stewart International Airport study.

tives and subsidized energy would act as a catalyst for over-
all economic development in the region and spur demand for
air travel at Stewart Airport. The economic development
aims for Stewart Adrport originated from the 1971 acquisi-
tion of over 8,000 acres of land from the local tax rolls to
serve as noise buffer and expansion space for airport opera-
tions. To mitigate adverse econormic impact to the local com-
munities, the airport operations agency was given a legisla-
tive mandate to promote economic development for the
communpities in and around Stewart Airport and to provide
payments-in-lieu-of-taxes to the affected communities for
planned development.

The 1992 Stewart Airport Properties Final Environmental
Impact Statement (FEIS) reviewed for this case study
addresses the adoption and implementation of the master
plan created to govem the future development of Stewart
Airport and the adjacent Stewart Airport Properties. This
case study will examine how project indirect effects were
identified and analyzed in the environmental impact state-
ment process and will also apply the suggested framework
for assessing indirect effects. While this case study is unique
in that the project is not directly a transportation project but
rather a land development plan, it will be useful o trans-
portation agencies as a sample of methods for assessing land
development impacts, a common indirect effect of trans-
portation projects. For this reason, the Stewart Airport Prop-
erties project was chosen for application of the suggested
indirect effects framework.

1.2 Purpose and Need of Project

According to the FEIS for the Stewart International Air-

port Propexties project, the purpose of the proposed project
is to

*[Dlevelop portions of the Stewart Properties that would
promote the utilization of Stewart International Alrportas a
regional airport;

* to generate revenues for the State of New York;

* 1o promote economic development in the area of Stew-
art International Airport;

* to accommodate projected regional commercial devel-
opment demand in a sound and responsible manner; and

» to return lost ratables through payments in lieu of taxes
to local municipalities and school districts by providing
for non-avistion, aviation compatible development on
state-owned property (FEIS pII-1)."

The proposed project is to develop seven million square
feet (MSF) of office, light industry, warehousing and flexi-
ble use space on land adjacent to Stewart Airport to generate
approximately 20,000 resident business trips by air as well as
attract 14,900 trips to businesses with operations at the air-
port. Of the seven MSF of planned development, approxi-
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mately 26 percent of the space is allocated for office/
commercial space. Approximately 1.000 acres presently
bouse airport and airport-related buildings. The remainder of
the site, the noise buffer, is used in the interim as a public
cooperative hunting area operated by the New York State
Department of Environmental Conservation and as farmiand.

1.3 Affected Environment
and Alternatives Considered.

The Stewart Airport Properties site is approximately 2.5
miles north-south and 6.5 miles east-west. Orange County
experienced 32 percent population growth from 19700 1990
and was the center of population and housing growth in the
ten-county New York-New Jersey region surrounding Stew-
art Airpost. Employment growth, however, was centered in
Bergen County, N.J. and Westchester County, N.Y. The site
is host to various wildlife, wetlands and potential archaco-
logical sites.

The FEIS examined a no-action alternative of no directed
development on the Stewart Airport Properties and five build
alternatives with various spatial development patterns

devised under different assumptions and goals. The alterna-
tives were: o

« Alternative 1, the no-action alternative, examined what
impacts an equal amount of planned development oft-
site may have on the environment.

Alternative 2, the master-planned concept, assumed the
availability of infrastructure as the prime indicator for
development locations.

Alternative 3, centralized development on the site to east
of a major road on the assumption that concentrated
development will minimize environmental impact and
maximize the area remaining for continued recreational
hunting on the cooperative.

s Alternative 4, the scattered site alternative, desired to
maximize the area available for development without
disturbing wetlands and other environmentally-sensitive
areas.

Alternative 3, the peripheral refinement of Alternative 2,
focused development on northern part of the site.
Alternative 6, the infrastructure-sensitive alternative,
aimed to maximize development in areas proximate to
existing or planned water and sewage systems.

The above alternatives were examined with respect to
impacts to a physical environment as well as on a socioeco-
nomic environment. The baseline analysis revealed that the
primary areas of concern from the project were impacts on
wetlands, hunting areas, agricultural land and potential
archaeological sites. Many of the alternatives posed direct
effects on wetlands and reduced recreational hunting areas,
wildlife habitat areas, and agricultural land as well as requir-
ing infrastructure improvements such as road building and
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the provision of water and sewage services. Alternative five
was selected as the pxcfarted alternative for its level of wet-
land infilling avoid ization of i on wildlife
resources, and general preservation of the cxxstmg site in its
current state.

The analysis of No-Action Alternative warrants discussion
as the impact methodology emplayed here differs from those
used in the Build Alteratives, The analysis of the No-Action
Altemative is predicated on the assumption that a proportion
of the projected demand for nonresidential space will con-
tinue to focus around Stewart Airport. In the absence of
development in the Stewart Properties, that demand will be
accommodated in the immediate vicinity of the airport. The
report examined where spproximately 6.25 MSF of develop-
ment imay occur if it is not accommodated at Stewart Afrport
Properties. The 6.25 MSF represents the total planned devel-
opmént minus the development area adjoining the airport
that 1s specifically targeted to air cargo-related industries.

The analysis identified areas zoned for office/commercial
or industrial use within the primary impact area towns of
New Windsor, Hamptonburgh, Montgomery and Newburgh
with a carrying capacity sufficient for 6.25 MSF of develop-
menit. Local planners were interviewed conceming plans for
future zoning changes. The planners did not anticipate that
the development will cause rezoning pressures, in the No-
Action Alternative or the Build Alternative, as the existing
inventory of vacant land zoned office/commercial or indus-
trial is expected to accommodate future development.

The No-Action Alternative examined 635 vacant sites in the
primary impact areas for land use constraiats such as the
presence of wetlands. Constraints were deducted from the
developable acreage of the 65 sites. Current and proposed
water and sewer lines were mapped and overlaid on a base
map of the vacant parcels. The sites were then ranked in

terms of accessibility, visibility from the road, access to
infrastructure, and distance from Stewart Airport. Fifteen
sites were identified as being more competitive than the oth-
ers and able to accommodate a total of 6.25 MSF of de-
velopment. To provide a No-Action Alternative useful for
comparison with the other alternatives, these sites were con-
ceptually analyzed for impacts, such as those on bydrology,
wildlife, surface water quality.

The most severe anticipated impact of the No-Action alter-
native is the extent of wetland filling as a result of untargeted
development. The report states:

It has been sssumed that areas mapped either on the
;National Wetland Inventory (NWI) or NYSDEC wetland
"maps will not be developed. However, it has also })ocn
assuned that if current develop practices
areas that are reapped as hydric soils, but do not correspond
to NWI or NYSDEC wetlands will be developed in the same
portion as other non-wetland soil mapping units. ... A
tevel of illegal filling was anticipated under the No—Acuon
Alternative although, theoretically, it should not occur
{FEIS, pi-13].

Moreover, impacts to potential archaeological resources
was also a concern as only undertakings on federal properxty
or those using funds fall under the pravisions of Section 106
of the National Historic Preservation Act. Hence, private
developers are under no federal obligation to protect archeo-
logical and historic resources. Therefore, the potential Slling
of 100 acres of wedands and potential impacts on land hav-
ing potential archazological resources were the two prime
impacts identified with the No-Action Alternative.

2.0 IDENTIFICATION OF INDIRECT
EFFECTS IN FEIS

The FEIS identified and assessed a variety of indirect
effects, including growth inducement effects from land
development and effects on the physical environment. Dif-
fefences were evident in the identification and evaluation of
indirect effects and the stady area of analysis between the
social and the physical sciences. For the land inducement
analysis, the indirect effects of the project on the local popu-
lation were quantified io terms of new residents using mod-
elling technigues. For the study of the physical environment,
for example, wetlands and foodplains, the identification of
indirect effects relied primarily on professional judgement
and scademic literature and was evaluated qualitatively. The
FEIS did not present an overall methodology for the assess-
ment of indirect effects. The selected methods of assessment
for indirect effects were left to the tools familiar within the
physical and socioeconomic disciplines.

The study arca of analysis for indirect effects also differed
between the social and the physical sciences. While the phys-
ical analysis examined indirect effects that were Jargely con-
fined to the site, the analysis of growth inducement from the
project was extended to the ten-county region surrcunding
Stewart Alrport.

The definition of indirect effects was tailored and opera-
tionalized for various disciplines, using the CEQ definition.
For example, the working definition for regional economic
impacts was:

“Project impacts inchade: (1) the direct impact-impact asso-
ciated with the initisl dollar expenditores generated at the
construction site and from the operation of the business
establishments; (2) the indirect impact-impact generated by
the supporting indnstries which supply the waterials, equip-
ment, and services required to support the initial direct
impact, :«md (3) the induced impactl-impact generated by

ling as a result of an increase in
household income [FEXS pV-IL”

For an environmental use of the definition, impacts to veg-
etative resources were described as:

Direct impacts are those that result from actions taking
place at a specific location and that physically impact that
location {i.c. the cutting of a forest). Indirect impacts are
associated with actions that take place at one location, but

that affect nearby adj loeatdons fi.e. 1 d sedi

lation in a bed that is d lope of a recentty
cleared forest). Cumulative impacts are impacts that occur at
the landscape Jevel and are not coafined to the project site
(i-e. the piecemeal removal of a resource, such as forest
acreage, to 2 point where the land can no longer suppont all
elements of the forest community) (FEIS pV-168).

Impacts to wildlife were defined as:

The direct impacts to wildlife will result from habital
destruction. Indirect impacts are associated with the obstruc-
tion of migratory and movement comidors within and
between habitats, habitat isolation, physical encroachment,
landscape fragmentation and water guality degradation
{FEIS pV-180}.

It should be noted that these definitions of indirect effects
are lacking the “reasonable foresesable™ criteria ontlined in
the CEQ definition. Ten indirect effects were identified in the
FEIS and are summarized below.

SOCICECONOMIC

¢ Economic Development. This is a desired and planned
effect of the project. Regional economic benefits are
expected to result from both the temporary construction
of the developments and the permanent Operations of
new industries and offices operating on the site in terms
of new jobs, income, output and tax revenues for the
state and local municipalities. The indirect jobs and
income generated from the construction of the develop-
ments were derived using 4 regional economic input-
output model.

Employment. The level of employment from the project
was translated directly from the planned square footage
of development based on square foot requirements per
employee by industrial uses, office use and HSexible
space use from industry standards and an Orange
County business survey. The direct employment from
the planned development was used to gauge the indirect
growth on-site employment would have on regional
employment using & regional economic inpuat-output
model. The input-output model projected the secondary
regional employment that would result from the pro-
posed project to give a total employment forecast ss a
result of the project.

Population. The induced growth in population as a
result of the project was estimated by multiplyifig the
total employment predicted from the above analysis
with the average household size of the county. The total

population extrapolated from total employment was
then dispersed into the region using & population alloca-

tion model based on a probability matrix of travel times

between zones which d that long ¢« times

were undesirable. The end result was a forecast of pop-

179

ulation growth by town in the primary impact area and
by county.

Fiscal Impact. The fiscal impact analysis focused on the
revenue and cost associated with the proposed nonresi-
dential development. Information such as the historical
cost of constructing various industrial, flex and office
structures in Orange County was pathered together with
information on existing municipal tax rates and existing
payment-in-Keu-of-taxes formulae. Using this model,
fiscal impacts were quantified for each town. While the
induced residential growth will have fiscal impacts on
the local communities, the costs of providing these ser-
vices were not assessed although the analysis did go as
far as suggesting impacts to schools by identifying the
population additions to the affected towns by age cohort.
Crime. The induced growth in population is expected to
bring about a commenswrate increase in criminal
offenses. The study applied the per capita rate of
offenses in 1887 to the build out population in 2010 to
derive a figure of criminal offenses from the induced
population.

WATER RESOURCES -

 Surface Water Hydrology. The indirect impact to sur-
face water hydrology will be the change in drainage pat-
terns within the eight major sub-basins as a result of
regrading of the site topography. This impact would cre-
ate increases in the rate of stormwater ranoff to one sub-
basin while decreasing the rate of stormwater runoff to
another. This would also affect the hydrology of the wet-
lands on-site.

Floodplain. The floodplains analysis revealed that the
direct effect of Alternative Five, which necessitates
the construction of a stream crossing, may increase the
100-year water surface elevations upstream of the strearn
crossing. The indirect effect is that the placement of fill
within the 100-year floodplain will result in reduction of
fioodplain storage volume. The analysis for floodplain
effects notes that the NYSDEC Floosdplain Management
Criteria regulates non-direct project effects: “No project
shall be undertaken unless it is demonstrated that the
cumulative effect of the proposed project, when com-
bined with all other existing and anticipated develop-
ment, will notincrease the water surface elevation of the
base flood more than one foot at any point." The FEIS
recommends that a detailed bydraulic analysis be con-
ducted for the stream crossing design to maintain exisi-
ing 100-year floodplain levels.

WETLANDS

* Hydrology. Direct and indirect impacts to hydrology
were identified. The direct effect is the increased rate of
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stormwater runoff as a result of the increased impervi-
ous.area. The indirect effect is the change in drainage
patterns that will result from the change in the topogra-
phy of the site which will affect the hydrology of the
wetlands.

TERRESTRIAL ECOLOGY

» Vegetation. The direct impacts to vegetation in Alterna-
tive 5 are the loss of 727 acres of farmland, orchards,
shrubland and upland forests. The indirect effects to
vegetation are expected to arcas adjacent to wetlands
from the change in hydrology as a result of vegetation
loss.

Wildiife. Habitat loss will occur under both alternatives
from habitat destruction. The indirect effect of the direct
loss is probable or possible in that noise and visually
observed movements of people and machines may dis-
turb feeding, mating, denning and/or nesting activities.
The analysis did address and define cumulative impacts
as “the loss of reproductive potential for animals dis-
place by construction, the inability to breed, population
losses among both breeding and wintering animals
caused by increased mortality of displaced animals and
by dispersal of some of the displace animals off
site” [FEIS, pV-183). The report stopped short of offer-
ing an evaluation, stating that the ability to analyze the
magnitude of this impact is poor.

Overall, the ten indirect effects identified in the FEIS showed
similarities in that the social effects identified were impacts
to avea greater than five miles away from the project site and
were quantitatively evaluated using modelling methods
while the effects on the physical environment were at the
site and were evaluated qualitatively throngh professional
judgement.

3.0 FRAMEWORK APPLIED TO PROJECT

Step 1. Identify Study Area’s Various Needs and
Goals

Given the vicinity of interests, a visioning session with
local and regional planners, representatives from chambers
of commerce and concerned citizens should be conducted to
assess needs and goals in Orange County. If funds and time
are available, a citizen survey may also be useful to support
visioning when more details about the directions and goals
are required.

The previous goal assessment would assist the completion
of Table E-30, 2 comprehensive checklist of the study area’s
various directions and goals. The following table is an exam-
ple of a completed checklist based on the area’s current plans
(see Table B-30). The checklist helps frame the issues rele-

vant to the area and may offer insight to defining the stdy
area boundaries.

This case study application of the framework will use the
goals.stated in arca master plans and concerns voiced in the
public comment section of the project FEIS. The primary
land use goal of the 1987 updated Orange County Compre-
hensive Development Plan is to encourage growth in the
county's three cities - Newburgh, Middletown and Port
Jervis - and to restrict growth in rural areas. The County Plan
accepts the Stewart Airport Properties Master Plan and its
plan for office/commercial and industrial development on
the site. The municipal plans for the towns of Newburgh,
New Windsor and Montgomery state similar goals to direct
growth to existing villages while preserving the rural char-
acter of the town. These local plans also acknowledge the
proposed Stewart Properties project. A major recreational
goal of the study ares is the preservation of the hunting coop-
erative on the Stewart Properties grounds managed by the
NYSDEC. For the purposes of this case study, it is assumed
that these goals are still vatid.

Producs; Completidn of Goals checklist (Tables E-29 and
E-30) and possibly technical memorandum for more com-
plex situations.

Step 2. Inventory Notable Features

Referring to Table E-31, notable features of the axea
include ecosystem and socioeconomic characteristics. The
following features were identified from field visits, published
statistics and comprehensive plans.

Ecosystem Features

The following are wildlife features of the Stewart Proper-
ties site:

» Deer concentrations/wintering areas - significant habitat
« Heron rookeries - significant habitat

» Jefferson salamander - state special concern species

* Blue-Spotted Salamander - state special concern species
» Spotted Turtle - state special concern species

» Red-Shouldered Hawk - State threatened species

» Cooper's Hawk- state special concem species

» Upland Sandpiper - state special concern species

» Grasshopper Sparrow - state special concern species

» Eastern Bluebird - state special concern species

Socioeconomic Features
» Economically-distressed areas. The cities close to Stew-

art Properties are Newburgh, less than five miles from
the airport and Middletown, approximately 15 miles

18]

TABLE E-29
ORGANIZATION AND TABULATION OF GOALS CHART

ject Nagos: ies  Location:

Sugisl Health aod Well-Being Goals
¥ Achieve ad iae and

{Check where applicable}
A

open space and recrestion

quality faws

Preserve or create multicuimisl diversity
Preserve heritage

Provide choice of affordable residential
Jocati

Pravide urban envisonmen for those with
Ipwlll' m

Prosuote Jand vse pauerns with sense of
COmMUDALY

k1

Promote 3 healthy sod safe

Comply with state and federal water and air

Provide a range of services accessible to all

HE

Provide sound management of solid and
harardous waste
of Oter _Preserye ouesl land sse and

Esonamic Oppesninty Goals
L. Support activities 10 meet
ar

Provide encrgy-efficient
Provide devel i

with

l ilities b i
v Target economic export activities
— Attrzct and maintain workforoe
e Promote infll of smaller, pasted-over sites

Encourage redevelopment of older areas for
new

from the Stewart Properties site. Both cities have indus-
trial origins having developed from transportation
access. Newburgh developed as a port for the Hudson
River and is presently in severe econommic distress, Mid-
dictown, situated at the intersection at two rail lines, is
in economic decline. Both cities experienced a decline
in population over the past two decades.

Sensitive populations. Both cities have disproportionate
numbers of low-income and minority residents.

Product; List of notable features for the indirect effects
assessmenl, with an accompanying map illustrating the loca-
tion and the extent of the feature, where appropriate {see
Tables E-31 and E-32).

Step 3. ldentify Impact-Causing Activiries
of the Proposed Action and Alternatives

The proposed development project aims to attract busi-
nesses to the project site, particularly warehouse/distribution,
light industry, and office uses. Stewart Properties is being
matketed for its strategic location of the site, at the juncture
of two interstate highways and adjoining Stewart Interna-
tional Airport, with the atraction of planned infrastructure
and tax incentives.

Table E-33 can be used to detail the impact-causing activ-
ities as a result of the project. The proposed project will cause
on-site impacts such as impacts to natural features such as
wetlands, floodplains and the hydrology of the site as well as
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TABLE E-31
NOTABLE FEATURES CHECKLIST

 (Check

amounts of open space and recrestion
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distressed aress
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Low-income residests
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—  Disables
oportion e residents
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Low
Locatl
Other

where

icable)
0¥ - An

Reviewed by:

impacts to wildlife habitats. Off-site impacts include changes
in vehicular access and needs, population growth and fiscal
impacts to local towns.

Product: A comprehensive list of the impact-causing
actions of the proposed plan or project and alternatives, in as
much detail as possible. Table E-33 is an exampie.

Step 4. Identify Indirect Effects for Analysis

The methods that may be applicable for identifying
indirect effects as a result of the proposed project in-
clude informational or ranking matrices, system networks,
and/or qualitative inference. Informational matrices devel-
oped by Leopold, ranking matrices advocated by Hamilton
and Viacho's systems network approach all take a holistic
approach to identifying impacts. The chains of causality
can be used (o identify possible off-site, later-in-time
effects as a result of the project. An exercise in qualitative
inference together with planners and real estate profes-
sional to evaluate possible socioeconomic and real estate
changes to the study area as a result of the project would
assist the identification efforts. Cartographic techniques
may also be used for visualizing potential indirect effects to
wildlife habitats 85 a resuit of alterations to the physical
environment,

A possible indirect effect requiring analysis based
on criteria established in case law (likelihood for oc-
currence, knowledge exists to analyze effect, need-to-

know basis) is the possible diversion of economic activity
from the local study area as well as other industrial parks
in the county to the project site. The convenience of the
site and possible tax incentives and cnergy subsidies as-
sociated with locating at the site may eacourage existing
businesses in the county to leave their present locations for
new space at Stewart Properties. Existing warchouse ten-
ants in the cities and tenants in the county’s existing indus-
trial 'park.s may be prompted to move to enjoy improved
access at the project site. The master plan specifically stated
that the proposed development would alleviawe pent-up
local demand for office/warehouse space of up to 200,000
sq. fr.

Possible economic diversion from other areas in Orange
County was not identified in the FEIS or the Stewart Proper-
ties master plan. Both documents based estimates on
absorbable size of development on growth scenarios pro-
jected from the 1980°s. The diversion of economic activity
from elsewhere in the county to the site would most likely
occur under slow economic growth. Project sponsors did not
examine the project’s possible effects given a scenario of
£conomic contraction.

The critical land use indirect effects research question for
the project, given the county's stated goals and needs is this:
Under what scenarios, if any, will the project prompt the
relocation of existing commercial and industrial tenants in
the county from existing office and industrial parks into
newer, subsidized space in Stewart Properties? How can this
effect be prevented?

TABLE E-32

NOTABLE FEATURES ADDRESSED BY FEDERAL STATUTES

{Check where applicable)
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Other questions relating to indirect effects are:

 Encroachment-Alteration Effects: What indirect impact,
if any. would development have on wildlife habitats,
e.g; fragmentation, foraging, increased road kills?
Would the increased development indirect impact
wildlife off-site?

Sociveconomic Effects: Will the projected increase in
population displace some lower-income households
through redevelopment and/or increased property taxes?
Will the projected increase in population and employ-
ment decrease the availability of affordable housing?
Induced Growth Effects: What impact would induced
growth as a result of the proposed project have on water
supply and wastewater treatment capacity, as well as
other municipal services such as schools, health care and
emergency services?

Product: Completion of Tables E-34 and E-35. A techni-
cal memorandum that lists the indirect effects that warrant
further analysis and presents the scope of analysis to be con-
ducted in Task 5.

Step 5. Analyze the Identified Indirect Effect(s)

There may be many indirect effects as a consequence of a
project, some which may be exceedingly difficult to assess.
This suggested framework emphasizes targeting those
effects that have a degree of certainty to their ocourrence, 8
specificity to the extent of the occurrence and a need to know
impetus. For this case study application of the framework, we
will address one indirect effect. Given the county’s goals to
prevent further decline in its cities, the specificity of specu-
lative development as part of the project and the existence of
various industrial parks in the county, the possible impact of
this development on existing industrial and office parks war-
rants analysis.

To examine this indirect effect, an assessment of the
nature of existing urban downtowns and the local industrial
parks in the county should be conducted. The vacancy rates
of office buildings and vacant developable land in existing
industrial parks should be compiled as well as data on square
footage, rent, vacancy rates and age or class of facilities.
High vacancy rates may indicate that the locally-generated
demand for added industrial and office space is pot strong.
Trend analysis of rents and vacancy should be conducted.
Modeling the relationship between rents and vacancy could
shed Tight on the nature of real estate dynamics in the arca
and the possible effects government-subsidized development
on Stewart Properties may have on private industrial parks in
the county. Scenario writing by professionals knowledge-
able with the area could outline possible futures and the

ipas/conditions y for their realization.

Product; Atechnical memorandum that describes the indi-
rect effects, the chosen analysis methods, and the analysis
results.

Step 6. Evaluate Analysis Results

The objective of this step is to present the completed
analysis to policy makers and the public for comment and
consideration. Sensitivity analysis and risk analysis may be
useful in evaluating the importance and the certainty of the
identified indirect effects.

Product: Technical memorandum combining steps 1
through 5.

Step 7. Develop Mitigation

The objective of this step is to develop strategies to mini-
mize or avoid unacceptable indirect effects. If it is concluded
that “development shifts” within the cousty may occur and
its indirect effect may be significant, mitigation of this effect
may be simple to implement. Managers of Stewart Properties
can work together with Jocal municipalities to design operat-
ing policies to prevent this indirect effect from occurring.
The management of Stewart Properties can adopt 4 policy
that Stewart office and industrial space will not be used to the
detriment of Jocal towns or other areas in the county by con-
trolling leasing to businesses that are aviation-related or busi-
nesses that are locating into Orange County. Two ways to
accomplish this objective are to discourage speculative
development on Stewart Properties or stipulate, if possible,
that tenants to speculative buildings/warehouse sites must
either be non-Orange County businesses locating into the
county or new businesses.

Product: Development of Stewart Properties policy and
guidelines to discourage intra-county real estate competition
at the site.

4.0 CONCLUSION

It was apparent from this FEIS that while professional
judgement could identify the possible indircot effects as a
consequence of the project, evaluating the extent of these
effects proved to be a much larger task. For indirect socio-
economic effects, the questions of where induced develop-
ment will oceur, and as a result, which municipalities may be
more severely impacted by needs for services from the
incoming population, were left unanswered. The analysis,
however, did employ tools that can be applied to assess
school finance impacts as population impacts were assessed
into the age-cohort model and local tax rate information was
compiled for the projection fiscal impacts.

Using journey to work data Census data, the FEIS authors
produced a model of where new workers as a result of the

CHECKLIST FORTAQSBS%% NG
SING STUDY AREA'S
POTENTIAL FOR INDUCED GROWTH

Project Name: Stewars Propersies. Location: Qrange Coungy, NY. Avalyst: A, Cheng Date: [/2/96

Bogional St Condi

conversion will be induced by the project to its immediate vicinity. ]

A yes answer indi that favos 3 j i ik
e ‘ 1 growth; the more yes answers, the higher the that regional d
1. Is the regional p ion B ing rapidiy ly, >5% per 10 years)? N
2. Is the region s for tving FHA/VA loans? DK
3. Are there any major growth (e.g.. universities, military i i ind tourist in the region? N
4. Is the regi i b ized

s the regional offi market by low . < 10%) vacancy rates in any class of space? DK
s. 1s the region's business and civic leadership iged 1o rapid d i N
6. Is the region an exporter of natural resources? N

o

{1f it is concluded that regional conditions generall i §
u y favor growth, then proceed with the next series of questions. A yes answey indi
that the ares in the immediate project vicinity has land use conversion potential: the more yes answers, the higher ch: cerainty x;u:l::ndsuu

.

7. Is the regional path of development in the direction of the local study arga? N

&, Is the project within 5 miles of 2 growing community (generally, >5% per 10 years)? Y

9. Is the local study acca characierized by middle and/or high income levels? ¥

10. Is the: local study area free of moratoriums on development (e.g., sewer moratorivms, growth reswrictions)? Y

. ¢ g i . fensi

1. Is the local study aces within & 30-minute drive of & major employment center? 4

1. mx;;;al study lg;hxve lagvely high land laned prices (| ly <one-third of larger parcels

13, 1s the vacant land characterized by relatively large parels? DK

14. Is the local study ares characterized predominantly by level land (generally, <5% slope)? ¥

15. Is the project’s Potential Impact Arex characterized by soils suitable for deveiopment? 4

16. Is the project’s Potential Impact Ares predominandy free of flonding or wetlands? N

17. ?::'e: k;tps:dl;;cal study ag; biave seletively low land availability/high Jand prices {generally > rwo-thirds of lasger parcels

18, 1s the local study aren served by existing principal arerials and watet/sewer systems? N

19, Is the focal study ares covered by ively few g jurisdictions? &

0. s the Jocal study area ch by poorly enfi zoning i DK

21, Does the local study area lack recent (generally, < 10 years old) master plans? New Windsor -¥: Newburgh -N: Monigomery -N
Reviewed by: Hane = bz
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TABLE E-33
EVALUATION MATRIX FOR PROJECT INDIRECT EFFECTS OF CONCERN
i Lrange County, NY

Project Name: Sigwart Propenies. Location:

Anslys: A Cheng Daste: 14205906

Link betwees Indérect
Effect and Goal or Notsbig
Festure that Meets
Direct Effects from Indirect Effects from Potenilal Manifestation A
Indivect Efect TYPC | {uonce Cansing Activities|  Divect Effects (List) | of Indirect Effects (List) Assessment Criteria
Yes {Gotn N {Asseszment|
ELLN ...
Ecosystem-related v
it Alteration
Socioeconomic-related ¥
Serves specific 7
development
Induted Growth Stimulates complementary L4
{Access-Alteration) development
Influences location 1
decisions
Bffects Related 1o Inducod Ecosysten-relared v
Growth Sociveconomge-related I

(3) Need 10 know about the impact oW,

Assessmenl criteria = (1) Confilence that the effect is likely to occur; (2) Know ensugh about indirect effect to make consideration useful; and

Name Affilision
Reviewed by:

indirect employment opportunities would live. The extrapo-
lation of hovseholds and population from the total employ-
ment projections also provided a measure of the: level of pos-
sible iiduced growth effects. Temporal boundaries on when
these éffects might take place were unidentified.

Spatial boundaries for indirect effects can be critical, as
the framework reveals. Since the project process selected
only the adjoining municipalities as the primary study area,
economic diversion concerns of the City of Newburgh, a city
under extreme economic distress about five miles from the
Stewart Airport, were not addressed. As indirect effects can
be manifested a distance from the site, the stady area for indi-
rect economic effects should have incorporated areas that are
vulnerable economically and are at risk from the project.

50 REFERENCES

Comprehensive Development Plan for Orange County, New York,

Lase

E-7 - CASE STUDY REPORT: HUDSON-
BERGEN (NJ) LIGHT-RAIL TRANSIT SYSTEM

1.0 . PROJECT DESCRIPTION
1.1 Introduction

The Hudson River Waterfront Transportation Corridor tra-
verses portions of Hudson County and Southeastern Bergen
County in New Jersey (see Figures E-11 and E-12). The proj-
ect study area is a peninsula. Iis boundaries are the Hudson
River on the east, the Kill Van Kull on the south, Newark
Bay and Hackensack River on the west and the city lines of
Edgewater, Ridgefield and North Bergen on the north. The
municipalities included in the study area are Bayonne, Edge-
water, Guttenberg, Hoboken, Jersey City, North Bergen,
Ridgefield, Secaucus, Union City, Weehawken and West
New York.

During the 1980s, New Jersey's Hudson River Waterfront

Orange County Department of Planning end D P
updated to 1987,

Stewart International Airport Properties, Final Federal Environ-
mental Impact Statement, NYSDOT and FAA, July 1992,

Stewart International Airport Properties Master Plan, Cushman &
Wakefield Inc. (undated).

Towmaf Montgomery, NY Master Plan, Garling Associates, adopted
1988.

Town of Newburgh, NY Master Plan, Garling Associates, adopted
1891.

Town.of New Windsor, NY Master Proposed Development Plan,
Mapuel S. Emanuel Associates, 1975

SEW Unp dented growth and redevelopment. Developers
started converting abandoned railyards into large-scale com-
mercial, residential and retail developments. These develop-
ments have been superimposed upon a transportation system
that is inadeq and often overwhelmed by motor vehicle
congestion, particularly due to heavy traffic bouad for Man-
hattan.

State and local officials are actively promoting growth on
the Waterfront and understand the need for new infrastruc-
ture to foster the area’s fullest realization, especially on sites
not conveniently serviced by transit today. The Hudson

41
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Waterfront access constraints.

‘ Figure E-J2.
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River Waterfront has been selected by the Governor's Trans-
portation Executive Council as one of five urban areas, ripe
for revitalization, to be supported by new transportation
infrastructure investments. it has also been cited as an area in
the recently adopted State Development and Redevelopment
Plan where infrastructure investments should be directed.

The Alternatives Analysis/Draft Environmental Impact
Statement {AA/DEIS), prepared in 1992 by NJ Transit (NIT)
and the Federal Transit Administration (FTA), examined
Iong-range transit and roadway improvements for the Hud-
son River Waterfront corridor. The study was needed to qual-
ify for federal transit funding and was designed to lead to a
sound decision by the NJT Board of Directors, in consulta-
tion with'local interests, on the kind of transportation systemn
that should be built. The study set as its goals that suchi a sys-
tem should accommodate present and future office and resi-
dential development along the Waterfront and offer im-
proved mobility for the citzens of Hudson County and
southeastern Bergen County.

The AA/DEIS review and comment resulted in a decision
by the NIT Board of Directors on a Locally Preferred Alter-
native (LPA). The LPA is designated the Hudson-Bergen
Light Rail Transit System (HBLRTS). It will eventually span
20.5 miles from Bayonne in southern Hudson County to
Ridgefield in Bergen County and sexve up to 100,000 riders
daily. A Finsl EIS was being prepared but not completed at
the time of this case study report preparation. Consequently,
the case study is based on information documented in the
DEIS, as well as other relevant documents.

This project was selected for case study evaluation for sev-
eral reasons, It is linked to the redevelopment of an older
urban industrialized area. Specifically, the project 15 envi-
sioned to help realize the study area’s growth potential; eco-
nomic growth is a project “selling point.” The project tra-
verses a number of seftings including the state-designated
coastal zone, older urban residential, dense mult-story office
and residential complexes, again and/or abandoned industrial
facilities, 8 large state-owned urban park, and portions of a
large - wetland sysiem. the Hackensack Meadowlands.
Finally, the project has involved a relatively high amount of
coordination among NJT, other agencies and local munici-
palities.

1.2  Purpose and Need

The AA/DEIS found that diverse and overlapping markets
must be served to improve transit mobility in the study area,
and that the transportation improvements should address the
following needs:

« to Link Waterfront locations to each other, creating a new
commercial center unified by transig;

* to improve access from new and established communi-
ties in the study area to the Waterfront's commercial

core, creating better north-south mobility and increased
transit reliance in the commercial district;

* 1o connect the Waterfront's new commercial core with
the region’s established residential areas outside the
study area, also fostering greater tramsit reliance in the
core; and

* to improve trans-Hudson work trips for residents in the
adjacent study area when they can use the same system
being destgned for the Waterfront.

The goals adopted by this study in response to these needs
and those articulated by residents of the study area are to:

« maxirnize mobility for area residents and workers;

» support the economic redevelopment of the Hudson
River Waterfront:

= preserve and protec the environment;

¢ maximize the economic efficiency of the Waterfront
transportation system; and

+ develop a consensus for a transportation plan for the
study area. -a

1.3 Affected Environment
and Alternatives Considered

Transportation infrastructure and changes in transporta-
tion technology. combined with economic changes, have
fong played a dominant role in shaping land use patterns
along the Hudson River Waterfront. A historical account
from the DEIS (p. 3-71) provides the context for ransporta-
tion-land use connections in the study area.

During the 17th, 18th and early 19th centuries, settlerments
in the area occurred mainly along the waterfront, with fish-
ing and agriculture as the main industdes. Goods including
fish, oysters, fruits and vegetables, firewood, and building
materials were transported to market in Manhattan by boat.
Regular ferry service across the Hudson was established dur-
ing the 18th century in Jersey City, Weehawken and Hobo-
ken. During the 19th century, the New Jersey Waterfront,
particularly in Hoboken and northern Edgewater, also
became 2 popular resort for wealthy New Yorkers.

Growth accelerated with the progress of transportation in
the area. By 1764, a regolar stage was running between
Paulus Hook, Jersey City and Philadelphia. The first railroad
in the state—the Camden and Amboy-—opened in 1832 In
1836, the Morris Canal was extended from Newark to Jersey
City, supplying raw materials such as iron ore and coal to
local glass and steel industrics, and carrying manufactured
goods inland.

After the Civil War, eight trunk railtoads crossed the state
and converged on the west bank of the Hudson, establishing
major passenger huhs in Jersey City and Hoboken. Docks in
Jersey City and Hoboken supported oceanic shipping. Unti}
the 1890s, growth in the study area mainly occurred in these
transportation routes. In the late 19th century, New Jersey

shipyards were increasingly busy, and New Jersey factories
supplied a large proportion of the nation's chemicals and
rounitions. During World War I, industry surged, particularly
in Jersey City and Bayonne, in response to the demand for
explosives, textiles, steel and ships. The industries found a
ready labor pool in the waves of European immigrants, and
the migration of African-Americens from the South.
Between 1900 and 1930, counties in the New York metro-
politan area doubled in population, which also spurred resi-
dential development.

In the 20th century, trans-Hudson transportation improve-
ments continued. In 1909, the Hudson and Manhattan Railroad
began operations through its newly completed wanel from jer-
sey City to its massive Hudson Terminal in southern Manbat-
tan. The following year, ihe Pennsylvania Railroad completed
its own tunnel under the Hudson River to its terminal of 34th
Street in New York City. The Holland Tunne! was completed
in 1927, the George Washington Bridge was opensd in 1931,
and the Lincoln Tunnel was built between 1934 and 1957,

Growth in Bergen County was slow until the 19th century.
Following the provision of rail access through the Palisades
and the provision of electrical power in the 1890s. industrial
development expanded rapidly through the 19205, The Pal-
isades Cliffs, with elevations up to 150 feet from approxi-
mately mean sea level at the Hudson River, ron parallel to the
Hudson River through the center of the study area. The cliffs
are a barrier to regional and local traffic traveling west to east
to the Waterfront and New York City. The cliffs contain pri-
marily residential development with population densities
among the highest in the country. The cliffs were served by
a trolley system until the fate 1940s.

Until recently, the waterfront from Edgewater to Bayonne
was almost exclusively occupied by railroads, piers and fac-
tories, However, after World War II, the area declined rapidly
as the old factories became outmoded, and trucking concen-
trated near highways west of the Palisades overtook shipping
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eal city along the river shoreline. The Waterfront's internal
functioning and its relationship to the neighborhoods nearby is
still evolving. However, the Waterfront's commercial, resi-
dential and retail developments are separated from each other,
because the area’s infrastructure is discontinuous and incom-
plete. North-south movement in the corridor is very difficult.
Physical barriers, such as vacant railyards, NJT's active rail-
yards in Hoboken, and waterbodies, such as the Morris Canal
Basin and the Long Slip in Jersey City, serve as impediments.
No arterial highway runs the length of the Waterfront. Roads
are discontinuous, parrow and congested, Traffic blockages to
north-south movement exist near the approaches to the Hol-
land Tannel in Jersey City and at some of the local roads to the
Lincoln Tunnel in Weehawken. The Waterfront's new devel-
opment is also somewhat isolated from existing residential and
commercial centers surrounding it

It was against this backdrop that the following alternatives
were developed and evaluated in the AA/DEIS:

« Alternativel: No-Build—Maintains current ransit ser-
vice plus transit and roadway improvements committed
for implementation by the year 2005. These projects are
assumed in all other alternatives. The inclusion of this
alternative is required by FTA regulation.

Alternative II: Transportation Sy Manag
ment (TSM)—Includes relatively low-cost transit and
traffic improvements. This alternative is required by
FTA as a baseline for cost-effectiveness comparisons.
Alternative JIl: Core Light Rail Transit (LRT)—
Includes an 8.3-mile LRT line between Port Imperial
ferry on the north and a park-and-ride near Liberty State
Park on the south using the existing Conrail right-of-
way west of Hoboken, some TSM improvements and
feeder bus service.

Alternative IV: Core Light reil (LRT) and
Extens Combines the LRT line described in

by rail and water. Regionally, the economic pattern was one
of a declining industrial base, and an expanding service econ-
omy. Much of the area was cleared for redevelopment.

The Srst stages of redevelopment began in the late 1970s.
in the century-old neighborhoods in Hoboken and Jersey
City. These architecturally distinguished residential commu-
nities, clustered near the Port Authority Trans-Hudson
(PATH) rapid transit system (e.g, the former Hudson
and Manhatian Railroad), have excellent access to jobs in
Manhattan. During the latter half of the 1980s, there was a
burst of new development on the Waterfront. Some 3,595
housing units, 5.1 million square faet of office space, and &
1.5-million-square-foot shopping mall were huilt. Bighty
percent of the area’s office development and 65 percent of
the housing has been built within a short walk o PATH.

Up to 35 million square feet of additional office space,
42,000 new housing units, and four million square feet of retail
space would line the Waterfront if all developers' plans were
cornpleted. This development would create a north-south lin-

Alternative Il above with extensions to the west side of
Jersey City and south to Bayonne's east side for a sys-
tem 14.4 miles in length.

Alternative V:  Core LRT and Weehawken Tunnel
Transitway—Includes a 9-mile LRT alignment from a
park-and-ride near Tonnelle Avenue in North Bergen,
through the Weehawken Tunnel {a to-be-zbandoned
freight rail tunnel under the Palisades), and south to a
park-and-ride near Liberty State Park via the east side of
Hoboken. Also offers a 6.3-mile bus transitway from the
NI Turnpike through the Weehawken Tunnel and south
only as far as Lincoln Harhor in Weehawken, and verti~
cal access facilities at both portals of the Weehawken
Tunnel.

Alternative VI: Core LRT and Weehawken Tun-
gel Traositwdy with Ramps to Lincoln Tunnel—
Same as Alternative V except that it includes a bus-only
connection from the Weehawken Tunnel Bus Transit-
way to the Lincoln Tunnel Toll Plaza.
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» Alternative VII: AGT/Monorafl—Similar to the

Altérnative 1 alignment, but uses computer-controlled
vehigles operating on an exclusive right-of-way, ele-
vatedd in built-up aress.

Alf tive VIIE: Neighborheod Express/Clean
Bug-—Features neighborhood-originating bus service
using low-pollution, advanced design buses on exclusive
rights-of-way. It stretches 11 miles through the comidor
from a Toomelle Avenue Park-and-Ride in North Bergen
through the Weehawken Tunnel, from Port Imperial
ferry to a park-and-ride near Liberty State Park to Route
440 in western Jersey City. This alternative includes a

Weechawken Tunnel Bus Transitway with a bus-only
connection to the Lincoln Tuanel Toll Plaza, vertical
access facilities at both tunnel portals, as well as at 12th
Street in Hoboken and at the Palisades General Hospital,
and ferry service between Exchange Place in Jersey City
and Staten Island.

Alternative IX: Core LRT with Northern aund
Southern Extenslops—Features a 15.3-mile light rail
system extending from the NJ Tarnpike's Vince Lom-
bardi Park-and-Ride in Ridgefield to Route 440 in south-
western Jersey City, along = similar route as Alternative
V1L This alternative, a blend of promising elements of
the existing eight altematives, also includes a Wee-
hawken Tunnel Bus Transitway that connects the NJ
Tungpike to the Lincoln Tupnel Toll Plaza.

First Construction Stage: Hoboken Terminal to
Route 440 Light Rail—Features a 6.37-mile light rail
system extending from the Hoboken Terminal south via
the Liberty State Park Park-and-Ride along the West
Side Industrial Track to a Route 440 Park-and-Ride.

2.0 IDENTIFICATION OF INDIRECT EFFECTS
IN THE EIS

Two effects were noted in the EIS as being indirect effects,
namely, indirect economic effects from construction-related
materials expenditures and wages, and constructed-related
energy consumption. Although typically referred to as “indi-
rect” effects, these effects do not fall within the CEQ defini-
tion nor the typology developed from rescarch for this study.
These effects would occur at the same time as the project and
are inevitable consequences of rapsportation capital coo-
struction. Their timing and inevitability make them direct
effects under the CEQ definition.

Other effects, although not described as indicated in the
EIS, do meet the CEQ definition of indirect effect. Included
are the following:

* Anticipated Impacts on Current Public Transports-
tion (p. 4-33)—Positive and negative impacts were
described. The relative ease of movement afforded by a
Light rail transit system wonld encourage mass transit

riders (from mode shifts and more trips), create more

feedex opportunities for area routes, and would in places,

permit services changes designed to generate operating
cost savings. It also would likely divert some riders from
existing transit services in the area (some of which are
privately-operated). The reduction in bus trips would
reduce the need for bus equipment for this market and
reduce the need for additional bus capacity on
approaches to the Lincoln Tunnel (e.g., the tunnel for

1) bound bus cc s). This could lead 1o

cdpital cost savings on equipment.
Impact on Anto Travel and Traffic Conditions
{p. 4-34)—Positive effect in that mode diversions
cansed by changes in travel costs and time would reduce
auto trip-making and lead 1o reductions in congestion
and delay. Related positive indirect effects would
include improved freight movements by truck aod
improved emergency medical vehicle response. Con-
versely, traffic increases in the absence of the project
with concomitant congestion and delay i could
hinder dcvclopmggt as Waterfront traffic competes with
non-Waterfront traffic for limited roadway capacity.

« Transit-Induced Traffic Impacts (p. 4-42}—1It was
predicted that impacts on iraffic low would occur from
transit use of a portion of certain street rights-of-way.
Mitigation was developed by examining split routes,
rerouting, transit malls and local curbside management,
and signal-timing optimization strategies.

= Alr Quality Impacts (p. 5-1)—On a regional level,
diversions from auto to transit would reduce poiiutant
burdens. On a local (i.e., micro-scale) level, some loca-
tions could cxperience a slight increase (e.g., violations)
in carbon monoxide concentrations. This was attributed
in part to transit use of street rights-of-way.

» Land Use and Economic Activity - Corridor Level
Impacts (p. 5-8)—This section of the EIS merits repro-
duction in its entirety as it illustrates treatment of the
complex induced growth issue.

“The transformation of the Waterfront represents an intrigu-
ing interplay between transit mvestment (existing and pro-
posed) and real estate development. One can assent with con-
fidence that a unifying transit system would bave a positive
effect {not readily ified) by its emh of the
area’s attractiveness and competitiveness as a regional com-
mercial center, and support and strengthening of trends
already underway. All of the fixed guideway altematives
would bave roughly the same effect, but those with the most
permacent investroent in new facilities and the greatesl mar-
ket coverage would have the best chance of influencing con-
ditions at sny given location. Nopetheless, it must be
acknowledged that development also depends on a combina-
tion of factors, primarily the overall regional and macket
d d for devel the availability of developabl
land, the natwe of adjacent land uses, the svailsbiliy of
financing, available water and sewer capacity, and favorable
local land use plans/zoning ordinances and tax policies.

“At present, the Waterfront's rnost productive sites are the
ones most easily accessible to the PATH system and the NJT

fines at Hoboken Terminal. The ability of these existing
facilities to transport workers from points west of the Hack-
ensack River and from New York City is vital to the success
of any Waterfront o ial devel In addition, the
redevelopment of the Waterfront has created new demands
for wansportation services in the north-south direction. The
Waterfront's full development potential may only be realized
with the construction of a north-south transit system and the
transit hubs it expands.

“Although a Waterfront oansit system would be a major
public investment from & regional land use perspective, it
could not dramatically reshape land use patterns and eco-
nomic activity in a region as vast and complex as the New
York-northern New Jersey metropolitan area. Yel it could

Praject Name: Hudson-Bergen Lisht Reil  Location:
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have a perceptible effect in helping to draw private invesi-
ment destined for the region to the Watesfront and in ingreas-
ing the attractiveness with the Waterfront of sites beyond the
existing PATH stations.

“From the perspective of the corrider’s land uses,
although Waterfront development 15 significant 10 the cor-
ridor's future economic health, its impact, by itself, will rot
alter the corridor’s overall land use pauerns, that are rela-
tively established and mature. These genera! tand use char-
arterigtics are likely to persist in the future without the pro-
Jjece. With the project, some additional impacts could occur
at in-between points on the Waterfront, and at state sites
along the project’s extensions into the corridor’s older
neighborhoods.”

TABLE E-36
ORGANIZATION AND TABULATION OF GOALS CHART
{Check where applicable)

Achieve adequate, appropriate and accessible
open space and recreation

Comply with state and federad water and &ir
quality laws

Preserve or ereate i diversity

L., Apslyst: Daze:
Hotes

Preserve heritage

Provide choice of affordable residemial
locations

Provide uban environment for those with
special needs

Promote land use patterns with sense of
corpmunity

Provide a range of services ible o all

Promole a heaithy and safe

Provide sound management of solid and
hamions waste
COther

Support sciivities to meet changing economic
conditions
Pravide energy-efficient P

Provide 1 with transi
capabilities

Targe: econcmic export acuvmcs

Astract and maintain workforce

Promote infill of smaller, passed-over sites
Encourage redevelopmenl of older areas for

BEW PUIPOSES

Other

Protect ecosystems

Minimize fragmentation

Promote native species

Protect rare and keystone species
Protest sensitive environments
Maintain nawral processes
Maintain natural structural diversity
Protect genetic diversity

Restore madified ecotysems

Orthier

Mame

4
i
£
1
g
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s Slte-Specific Development Impaets (p. 5-9)—The EIS
qualitatively analyzed how specific development proj-
ects and development sites could be affected where spe-
cific transit alignments, stations and transfer hubs are
jocated. In general, it was noted that increased accessi-
bility should also generally affect land values (although
Tiow land values would respond and the consequences of

his effect were not noted). It was noted that increased
accessibility could have a potentially substantial effect
on the feasibility of a proposed mixed-use development
on undeveloped land surounding a proposed transit
hub. It was noted that the timing of the development
would not necessarily be influenced by the timing of 2
transil improvement's construction (p. 5-10).

Another site-specific chain-of-causality described was the
effect of an enhanced transit system on the pace and shape of
development vis-a-vis the forestalling of increased traffic
congestion and parking demand. Sites beyond walking dis-
tance from existing transit hubs are auto dependent. The EIS
(p.5-11) noted:

“Any tansit improvements that encoursge people from
within and outside the corridor to reach the area by ransit will
teave more Waterfront land available for 2 greater density of
investment and less for low-value packing. Thus, 2 Waterfront
transil system, accompanied by appropriate pedestrian and
local rondway links. would provide the area with social and
economic colesiveness, increase the opportunity for density,
and add to the atiractiveness of a number of the “in-between”
sites. In addition, the growth of more densely concentrated
housing off the Waterfront but adjacent to stations on the
outer reaches of o fixed guideway system will add to the
Waterfront’s already strong transit orientation.”

Tt was poted that improved accessibility to Liberty State
Pafk via a transit connection could be crucial to the park’s
full completion.

The level of confidence about the project’s effect on land
development varied. The magnitude of the effect and the
level of confidence were higher in areas already experienc-
ing'redevelopment and lower in arcas where redevelopment
has yet to occur.

» Community Facilities and Services (p. 5-12)—1 was
noted that general development trends in the area, which
would be enhanced by the project, are resulting in new
and safer buildings, but may also require adjustments in
fire-fighting equipment due to the large number of high-
rise structures.

Leocal Tax Base Effects (p.5-13)—Tax revenues from
accelerated development in the comidor, to the extent
that it js promoted by the project, was mentioned. The
magnitude of this effect was expressed in terms of more
than offsetting the direct tax revenue losses from the
acquisition of private property for new rights-of-way.
Employment Ymopacts (p. 5-14)—There was mention,
but no snalysis of, increased mobility from the proj-

ect possibly having effects on local development
projects, and productivity increases accruing to local
businesses.

Impacts on Community Character (p. 5-17)—1t was
noted that the project would tend to faster interaction
and opportunity through increased accessihility, partie-
ularly in the lower income communities of the corridor
that would benefit from the proximity of new transit ser-
vices from the higher density, or more fully developed
communities of the corridor. Physically, & new transit
system would provide much-needed cobesion, espe-
cially along the Waterfront where residential and com-
mercial activities would be rzinforced, and a transit
alignment could act as an organizing framework for
additional development.

Impacis on Vegetation and Wildlife (p. 5-33)—It was
noted that the project could affect the value of wildiife
habitat in an area through increased noise, vegetation
destruction and habitat fragmentation.

Impacts on Water Quality (p. 5-33)—The lower auto-
mobile use #@m the project would result in lower poltu-
tant loadings.

3.0 EVALUATION OF PROJECT
WITH FRAMEWORK

Step No. 1. Identify Study Area’s Directions and
Goals

As indicated in Table E-36 completed for this project’s
case study. the corridor’s needs and goals are primarily of
socineconomic orientation, This is not surprising given the
comidor’s wban orientation. Municipalities in the corridor
arc intensely interested in new economic development pri-
marily to increase tax ratables and plan the municipalities in
improved fiscal positions. Indeed, as reflected by official
plans and policies, state and local officials understand the
need for new infrastructure to fasten the area’s fullest real-
ization. The State Development and Redevelopment Guide
Plan noted the corridor as one where infrastruchue invest-
ments shall be directed. The state feels that infrastructure
investment in such urban core aress is needed to counteract
the negative externalities of suburban sprawl that was indica-
tive of the 1970s and 1980s real estate boom in the state. The
combination of mew major population and employment
growth, relatively high existing transit usage, existing traffic
congestion, and relatively high land rents leading to high
development densities represents an opportunity to create
commercial and residential center-oriented toward and
linked by transit {see Table E-37).

Other major needs and goals within the corridor relate to
open space and recreation, and preservation of heritage. The
percentage of public open space and recreation areas in the
corridor is generally inadequate, particularly in the extremely
dense smaller municipalities on the Palisades Cliffs. In addi-

tion to cepresenting redevelopment opportunities, the vast
cleared wacts on the Waterfront represent an opportunity to
increase the guantity of public open space in the corridor.
Indeed, the state’s officially adopted Coastal Zone Manage-
ment Plan encourages new or expanded public or private
open space development at lecations compatible or support-
ive of adjacent and surrounding land uses. Adequate open
space on the Waterfront has become an issue in certain cor-
ridor municipalities. In addition, the state’s “Hudson Water-
front Walkway Plan and Design Guidelines” designates the
location of a continuous 18-mile-long Waterfront walkway
and related improvements.

Preservation of the area’s heritage is also an important
local need and goal. This heritage is indicated by several
architecturally important historic structures and districts, as
well as the Waterfront, the Hudson River, New York Har-
bor and the Manhattan skyline views. The conservation of
views tc and from the Palisades Cliffs was an important
component of the unofficial “Palisades Conservation Plan™
prepared by the Regional Plan Association and the Trust for
Public Land.

Step No. 2. Inventory Study Area’s
Norable Features

High population densities and low-income neighborhoods
are common characteristics to several municipalities in the
corridor. Population densities in several smaller municipali-
ties in the study acea {e.g.. Union City, West New York) are
among the highest in the country, as high as 44,000 per
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square mile. The communities in the study area have histor-
ically been among the poorest in the region. Hudson
County's per capita income in 1987 was 311,465, the second
lowest for any county in the New York-New Jersey region.
Almost 20 percent of the population of Hudson County,
which makes up most of the study area, live below the
poverty level.

Based on the population and income data, minority status
strongly correlales with low income in the cormidor. The dom-
inant race in the corridor is white, but sizable concentrations
of other racial and cthnic groups exist, most notably African-
American, Hispanic and Asian. The greatest concentration of
African-Americans in the corridor is in Jersey City, where this
group represents 30 percent of the population. Union City and
West New York, two lower-income coramunities, have s His-
panic population of more than 70 percent.

The study area contains seven municipalities that are clas-
sified as distressed and receive special state aid; they have
been determined to be financially unable 1o meet their gov-
ernmental obligations. Indicators of this condition are low
percentage of tax collections, cash deficits and high tax delin-
quency rates.

The study area’s notable features are documented in
Tables E-38 and E-39.

Step No. 3. ldentify Impact-Causing Activities of
Proposed Action and Alternatives

As indicated by Table E-40, this project’s impact-causing
activities are primarily related 1o changes in traffic and

TABLE E-38
NOTABLE FEATURES CHECKLIST
{Check where spplicable)
Rail,, Location: Analyst: Date:
Eeosystim Fratuies fipesily
L jonal habitats of itical areas _Hackensack Meadawlands
— Rare, threatened or endangesed species and associated habitat
- Species requiring high survival rates
. Speries whose intrinsic rates of increase fluctuate greatly
PR C it with e & o inki
— Other
Saciesconumic Features
f. Substndard smounss of apen space and recrestion Due fo high population densisies
— Mon-complisnce with stare xnd federsl environmentat laws
T High ion of solid and waste sites
_— Insdequate affordable bonsing
Inadequate ccess 1o amenities
i Ecopomically distressed ares Feven aliiies 0. COrmiaar.
Lask of instinstions! land vse controls

T High proportion of poguladl isting of:

:% Minoritics ARG,

Low-income residents _20% of. futioe below povery lovel
— Elderly
. Youg
Disabled

Low proportion of fong-term residents
Locations of poor waffic flow
Oihes

|

Primarily dug to physical

Reviewed by:

Affilta e
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access, Encroachment-related irpacts are relatively limited
because much of the project would be constructed within
existing transportation rights-of-way (streets, abandoned
railroad). Indeed. the EIS’s treatment of transportation
impacts in a separate chapter including changes in accessi-
bility as a direct impact is consistent with the framework. The
wransportation impacts of this project are part and parcel of
the project description.

Step No. 4. Identify Indirect Effects for Analysis

Section 2.0 of the Case Study Repon identified a number
of chains-of-causality leading from project activities to indi-
rect effects. One example can be Hlustrated in a network dia-
gram as follows:

Project Construction
Improvement Access
Improved Secial and Economic
Cohesiveness

Increased Aftractiveness of “In.Between Station™ sites and
Sites Adjacent to Stations

Reinforce Transit Orientation of Area

In this case, the network diagram is a useful tool for illus-
trating indirect effect chains-of-causality.

As mentioned under Step No. 3, there would be few indi-
rect effects associated with project encroachment on the
environment. It can be said with relatively high confidence
that those encroachment-alteration effects that would ocour
would not conflict with any of the goals or notable features
of Steps 1 and 2. Consequently, further t of any
such effects is not warranted.

203

project, Further, given the pace of development in the corri-
dor, there is a high need-to-know about the impact now. Con-
sequently, effects related to project-induced growth on open
space and heritage preservation goals merit further analysis.

Step No. 5. Analyze Indirect Effect

The question for the indirect effect analysis of this project
is: what would be the magnitude of project-induced growth on
open space and heritage preservation goals? Although indi-
vidual municipalities in the corridor have open space formu-
las in their zoning ordinances, a2 possible consequence of a
piecemeal approach, combined with transit-influenced higher
development densities, could be a failure to improve what is
generally substandard per capita open space in the corridor.

The analysis of this potential effect is suited to trend analy-~
sis and cartographic analysis. Trend analysis could be used
to evaluate trends in the percentage of built and approved
developed site in the corridor set aside for open space and
recreation use by the public (open space acreage/total site
acreage). This information could be tabulated at the cortidor,
corridor-segment, or municipal level. A likely development
scenario without the project could be developed (acreage of
development) to which the frend open space ratio could be
applied. The future per capita open space ratio could then be
compared to the existing ratic to roughly determine the
increase (or decline). Assuming an increase in per capita
open space ratio, a tolerable reduction in this increase due to
transit-influenced higher concentrations could be estimated.
Spatial analysis could be applied to correlate development
areas with existing areas underserved by open space to iden-
tify areas of concern at the micro-level. The spatial analysis
could also be used to correlate future development areas with
important viewsheds and areas of historic architectural sig-
nificance.

. 6. 7 i
. As discussed in Section 2, there is a high potential for some Step No. 6. Evaluate the Analysis Results
3 -y induced growth as a result of this project. Possible effects are Uncertainty about the results from Step No. 5 could be
g - '§ 3;32:::: ‘“o’:l“;;:‘:zf;:‘:ﬂ)m;::::;h; E;_i ““l:’a:'t‘;f;els‘*uﬁ related to assumptions about past trends continuing into the
§ ‘;. & E 2 etiots crltga dis%n b ot efgec:s oo & wtl?‘ erintent future. One factor that should be explored is the propensity
k > . EUST st growih independen of local municipalities to grant density variances. Another
z 5 8 o £ the project would be difficult. Indeed, Table E-41 indicates ine i i its G
g gi E I~ ?h X xhpngmject i 501 v & tor i o 'Cla p factor to examine is the assumption abour mode splits (i.e..
F at the yor influence on land 0 cansit) that could affect devel t densities. The
A ' oyt T s shom o e T e o M e g, T
i 3 = k the induced growth effect does not w t detailed analysis | Pl to tra ~ sie p sessmen !
g 8 3 E E b ot encugh is known about the indirect eFfect o ms increase over time if transit captures a larger share than antic-
a Ea d g gb 5 rd i é‘ ] s conidaration wseful. Futther, any induced growth effoet  Pied after the project s built.
; G a B o PR ¥
=8 3 §§ 5 ] g & 3 3 3 4 would be consistent with adopted goals and plans.
éié 2.8 '5_2 _E 2 g 8 3 E 5% EE :g Although not guantifiable, a project “selling point™ is  Siep No. 7. Assess Consequences and Develop
3 i 'g E § E g 3 g i ? . g k-l -i g | 3 & Bl ] ] < increased opportunity for concentrated development (higher Mitigation
3 Ee— <E < 83488 3 : ¥eelzd densities). More concentrated "icvelzpment could possibly . ) o
conflict with the goals of providing a ef;uate open space and Using the framework as guidance, a mitigation strategy
preserving the area’s architectural heritage. There is confi-  should be developed for an indirect effect that would make
g dence that some induced growth would ocour because of the  an existing unacceptable condition worse or would make a

Chagees in Traffi incloding adjoiring facilities
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TABLE E-41

CHECKLIST FOR ASSESSING STUDY AREA’S
POTENTIAL FOR INDUCED GROWTH

TABLE E-42
EVALUATION MATRIX FOR PROJECT INDIRECT EFFECTS OF CONCERN
Project Name: _Hudson-Berpen Light Roil  Uocation: NJ  Analyse: _L. Pejesky = Date

conversion will be induced by the project to its immedintz vicinity.]

G L ing

7 Is the regional path of development in the direction of the focal smdy area? ¥

8 nmmmsmﬁ-mmmumny. >5% per 10 years)? Yes. downtown Jersey City
9. hdahcdmdymchmwhﬂbymiﬁilemﬂmmmhvch? N

10. Is the local smdy ares free of : on fe.g., sewer Ty growih i G iy

1. Is thie local study area within s 30-mimute drive of » major employment center? Within

12. Does the losal study area bave reistively high land availability/low land prices (generaily < one-thisd of larger parcels
developed)? N

3. 1s the vacant land characterized by relativety large parcels? Generally, no

4. 1s the local study sréa el 7 dy by level land . <5% stope)? Waterfrons, yes

15, hhmﬂj&!‘:?ﬂ:tﬁdhﬂﬂAm:ﬁlﬂﬂtﬁuﬂWmﬂsmfwdﬂw ¥

16. hmmj«l'swmpﬂmwmﬂyﬁudﬂm“m? ¥

17. Dmm:b:ﬂsmayumhvamhﬁvelymmdav‘ﬂnbﬂkylhiﬂmm(gmnny >two-thirds of lazger parcels
developed)? Y
st mcipal ararials sod y Principal arveriols, no

18, 15 the tocs] stdy ares served by existing p P e e
19. 1s the iacal study ares covered by ively few gt ] jurisdicti N
0. 13 the local sy ares d by poorly enft zoning jons? N
21. Dwmeh:ﬂuﬂymlnkm(gmnﬂy,<lﬁymom)mrphm? N

Hamo Affiliasion Lag
Reviewed by:

i i i H 3 Link between Indir
i . . - " H 2 et
Project Name: _Hudson-Bergen Lipht Rgil | Location: NI Analyst: L, Pesesky Date: Effeet and Goul or Notable
- " eature that Re
Direct Effects from Indirect Effests from Potential Manifestation ets
Regiomal Stusty Area Conglitions Indirect Bfect TYPe | yonoee Coustup Activities|  Divect Bffects (List) | of Indirect Eifects (Listy | _Astessment Criteriat
A yes answer indi that ik ity hvorgmwﬂl:memremmn.mehim:&emmnmp'awmmw Y;lc;’lu N.,ém“
generally favor growth.] ep onsplede)
Ecos fated s
L. s the regional p jon ing rapidly »5% per 10 ynn_)’! N . N yster-reial
Socioeconomic-setased s
2. Is the rugion considered favorable for receiving FHA/VA loans? y
. . . . N Y Serves specific s
3, Are there any major growth (e.g.. oniversities, military i ousist inthe region? ¥ developmens
4 Is the regional offi isl market ized by low . <10%) vacancy rales in any class of space? N Induced Growth Stimulates complementary v
. v {Access-Alweration) develapment
> Js dha eeglom’s amd e ° Influences location Porentially, higher-density b
6. 1s the region an exporter of natursl resources? N dgve}g&gm
Ecosystem-related
Lacal Smdy Ares Conditions E Effects Related 10 Induced . -
? Growth Seciosconomic-related La
it itk i ies of questions. A yes answer indicaes open space; Vis:
{fritis that regional hvorxmwrh.l_hwpmgedwm;umxlnnun i ;
mm::ainuwhmdhmpmjeavkimyh:hndmmvmmmmﬂ: the more yes anewers, the higher the cerminty tiat land nse

Assessment colenia = (1) Confideice that the effeat is likely to occur; (2) Ksow enough about indirect effect to make consideration useful; and

{3) Need wo know sbout the irapact now,

Name Affliaion
Reviewed by:

valued notable feature ordinary. In this case, if the analysis
shows that 2 higher development concentration induced by
the project could worsen the unacceptable per capita open
space ratio, then the project sponsor should develop a strat-
egy for ameliorating the effect. However, land use is outside
the control of the project sponsor. Therefore, the project
sponsor’s responsibility would be limited to recommending
the strategy 1o local municipalities who do have control over
land use. The same would be true if the analysis showed that
induced growth effects would render valued notable features,
i.e., viewsheds or historic settings, ordinary.

4.0 CONCLUSIONS

The Hudson-Bergen Light Rail Transit System project
was selected for case study evaluation as it is a project for
which there is a strong link between urban redevelopment
and a trangportation project. The case study reported that
study area land use patterns have historically been linked to
the transportation system. Presently, a transformation is
occurring in the study area in which the urban fabric of 2
manufacturing-based economy has chenged to that of a
service-based economy. A corresponding transformation has
oceurred in ransportation systern needs from that oriented
primarily toward moviag goeds to one needed fo move peo-
ple. Redevelopment of the area is an important goal both
locally and at the state level. Local and state officials recog-
nize the importance of transportation system improvements
to fully meet this goal.

Daie

The project EIS noted a number of effects that meet the
interpretation of the term “indirect effect” in the framework.
However, these effects were not distinguished as indireet in
the framework.

The framework application showed how the project could
be evaluated using the framework structure of checklists,
typologies, and decision processes. The framework applica-
tion was useful in that it revealed an important study area
goal that was not discussed in the project DEIS, i.e., provide
adequate open space and recreation. Subsequently, the
framework identified two issues of concern related to a
higher development concentration hecause of the project;

1. effects on opportunities o increase open space; and
2. effects on viewsheds and architectural resources of bis-
toric importance.

Although the project-induced growth cannot be quantified,
the case study showed how the framework could be used 10
analyze the magnitude of these effects, assess the conse-
quences of the effects, and mitigate the effect (if necessary).
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National Acaderay of Engineering.

The Institnte of Medicine was established in 1970 by the National Academy of Sciences to secure
the services of eminent members of sppropriate profe in the examination of policy matters per-
taining to the health of the public. The Institute acts under the responsibility given to the National

Academy of Sci by its cong I charter 10 be an adviser to the federal govemment and,
upon its own indtiative, 1o identify issues of medical care, research, and education. Dr. Kenneth L.
Shine is president of the Institute of Medivine. R

The National R h Council was organized by the Mational Academy of Séi.cnccs in 1916 to
associate the broad community of scienee and technology with the Academy's purpose of furthering
knowledge and advising the federai government. Functioning in accordance with general policies
determined by the Acaderny, the Council has become the principal operating agency of both the
Mational Academy of Sci and the Mati Acad of Engineering in providing services ta the
government, the public, and the scientific and engineering comamunities, The Council is administered
jointly by both the Academies and the Institute 6f Madicine. Dr. Bruce M. Alberts and Dr. William
A Wulf are chairman and vice chairman, respectively, of the National Research Council.

Abbreviations used without definitions in TR publications:

AASHO  Amervican:Assock Highway Officials

AASHTO  American Aszsociation of Seate Highway and Transportation Officials
ASCE American Society of Civil Engineers

ASME American Society of Mechanical Engineers

ASTM American Soclety for Testing and

FAA Achonir

FHWA Federsl Highway Adminbstion

FRA Feders] Rallroad Administration

FTA Feders] Translt Administrntion

IEEE Institute of Electrical and Electionics Enginesrs
ITE Instifute of Tm\spommm

R el Cooperative Toarett Messareh and Eeveiopnent P
NCTRP Natiomnsl rative 281 elopment Program
NHTSA  Natiossal Highwey Teaffic Sabsty Administration

SAE Society of Aulomolive Enginsers
TCRP Tranwit Conperative Resenrch | ngnm
TRB T tion Research Board
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