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NATIONat COOPERATIVE HIGHWAY RESEARCH 
PROGRAM 

Systematic, well-designed research provides the most effective 

approach to the solution of many problems facing highway 

administrators and engineers. Often, highway problems are of local 

interest and can best be studied by highway departments 

individually or in cooperation with their state universities and 

others. However, the accelerating growth of highway transportation 

develops increasingly complex problems of wide interest to 

highway authorities. These problems are best studied through a 

coordinated program of cooperative research. 
In recognItion of these needs, the highway administrators of the 

American Association of State Highway and Transportation 

Officials initiated in 1962 an objective national highway research 

program employing modern scientific techniques. This program is 

supported on a continuing basis by funds from participating 

member states of the Association and it receives the full cooperation 

and support of the Federal Highway Administration, United States 

Department of Transportation. 
The Transportation Research Board of the National Research 

Council w.is requested by the Association to administer the research 
program ".:,cause of the Board's recognized objectivity and 

turderstr,,,3 of modem research practices. The Board is uniquely 

suited I& tiis purpose as it maintains an extensive committee 
structure Pr11 which authorities on any highway transportation 

subject be drawn; it possesses avenues of communications and 

cooperation with federal, state and local governmental agencies, 
universities, and industry; its relationship to the National Research 
Council is an insurance of objectivity; It maintains a full-time 

research correlation staff of specialists in highway transportation 

matters to bring the findings of research directly to those who are in 

a position louse them. 
The program is developed on the basis of research needs 

identified by chief administrators of the highway and transportation 

departments and by committees of AASEITO, Each year, specific 

areas of research needs lobe included in the program are proposed 

to the National Research Council and the Board by the American 

Association of State Highway and Transportation Officials. 

Research projects to fulfill these needs are defined by the Board, and 

qualified research agencies are selected from those that have 

submitted proposals. Administration and surveillance of research 
contracts are the responsibilities of the National Research Council 

and the Transportation Research Board. 
The needs for highway research are many, arid the National 

Cooperative Highway Research Program can make significant 

contributions to the solution of highway transportation problems of 
mutual concern to many responsible groups. The program, 
however, is intended to complement rather than to substitute for or 

duplicate other highway research programs. 
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This report includes the results of research carried out under NCHRP Project 25 , 10, 

Estimating the Indirect Effects of Proposed Transportation Projects. The report contains 
By Staff guidance and a framework for practitioners in defining "indirect effects" of proposed trans-

Transportation Research portation projects, identifying tools for estimating these effects, and analyzing these effects. 
Board 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 effects 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 result, procedures have been established to 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 economic 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 environmental agencies, academic institutions, and other organizations hav-

ing interest and expertise in transportation project planning and development. From this 

data collection, the authors have provided a thorough synthesis of agency regulation, case 

law, published literature, environmental impact statement content, and practitioner experi-

ence and perspective leading to a 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 transporta-

tion project warrant detailed analysis and for carrying out those analyses. 
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. !cis mi than basis, especially if trends ate uscertainabie or 

• .n have made their.selve 	as. 

• n 	;tome these uncertain, but pi s:-- 

- decisions. (21 an 18031) 

ii becomes operative when agency actions si. 

iffeu the human condition. The CFA regu 

defines significant]; 	n action th 	quires conse.:- 

bons of both come 	i intensity" 	0 CFR 1505 . 

Context 'in:. • 	 described a 

* Context r 	 it significai 	 ion must be 

	

analyzed 	 ontexts, suc 	 1 as a whole  

(human, national), the affected 
	

he affected 

ests, and the locality Significance 	ts with the Si 

ef 	̂7-nosed 
	

' the case of 

tenon , 
	 depends a 

!he 	. 

. intensity refers to me severity cn toe Impact. nesr 

ble officials must bear in mind that more that. 

agency may make dc.,: : . partial aspect( 

maior action (3; 40 C!•':; 108 27). 

Table 3 lists those factors to be consider. 

intensity 

DifferenUating between effects that are reasonably fore-

seeable and that mere speculation is the next obsta-

cle. Broad requireir... , .e . for reporting foreseeable environ- 

mi , impacts are discussed in Scientots' 	 for 

:nformation. Inc. lc Amalie Energ) 	 (22 

at 1079). 

Balm of the functions on! a NPPA statement is to tnt 

extent to which environmental effects are e: -••• , 

unknown 11 must be remembered that the basic thrUSIOt ••• •. 

agency's responsibilities undtr NEPA is to predict the en • 

ronmenial effects of the proposed action !.sefore the acnor 
taken xnd those effects are fully knot 	;reasonable in • 

casting and speculation is thus trnpii,:t ••• NEPA, and 

must :elect any attempt by agencies in shirk their 'esprit- r 

Wines under NEPA by labeitng any and all discussion r 

future rnvirenrnental effects as "crystal ball .• 	try." •1;r. 

mature snust be construed in the light of rear:. -:.1 .1 is not •• • 

demand what is, fairly speaking. not nteanulg luny possible 

But implicit in this rule of reason is the overriding statutory 

rim-. of r-nrott trance with imp.,  ...nernent orocedires to the 

This case calls for speculation as well as for reasonable 

forecasting It further holds that the agency cannot simply 

t. rite off any attempt at such forecasting as total]. , o 

bona tide attempt most be made to identify, u. 

-.tent possible, future effects arising from the pt• r 

The mote nf .flee"nlation versus reasonable 	 . 

narrowe 	 Ttvut Unlimited v. Morton (23 at• 
1276). I,: 	 organizations arvi other< 

brought suit to enjoin further construction of the 	' 

dr '""v" 4  `" 

puSabin, Ctivn• 	 ' 

Many Of the , - _ 

An ELS nee 	.Itscuss remote and highly 	,ative c 

sequences. . 	reasonably thorough distr. r 	r‘ of the r 

int aspects of the probable environment ••• .•••sequer, 

that is required by an EIS. (23 at ;283. 

Plaintiffs also alleged that the EIS should have included a 

discussion of the environmental impacts of the development 
of docks, second homes, and corresponding structures and 
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be signincaio .• Plan for the 

documents 

is to further industroi: 

era) forest produn 

en 

choler. 

ASO 

: ount or too 
	

'arrant 

• 'hem now v., .• 

- deration use: • 

ft 
	

It 

I-loweve . 

vonvinc:.• • 

expecte... 

Whit: 
nicht. 	 . 
ElS fatally r••• • 	 hat a specific treatrm 

of secondai-, 	 ve requirement of 
impact statement The 	 Mould not be en a prt- 
mary:secendary impact 	 t upon those impacts 
rrirho: ,oiroofy or sece - 	t, h h:oe a ' signiEc- 

0 9) 

County Concerned C 

:...,......ge to the proposed 
	

f a fre.„. 

	

sought air injunction against fun 
	

'or planning 

- ,e.ion because of 

of NEPA based up... :so purpc 

detatic-o •.: 'secondaly 	 ol 
:fleshly 	: Orbit the bight..., 	fi 

exssti 	• , 	network; (2) what effect r 	. 
two • . 	 RUSS transit lines: 	t. 
Upon utscit 	sr d population gr.- , 

oaxed develop 

in and dernan - 
as schools, 

tics. (24 at I: 

.ound I • 

eta) n... :  

ty and • 	 . , ....... 

.6  and 	 #0../5 detfir.i 

xtsting rapid trans: , 	t• - •:rther plannn 	. • 

I:nes was unlikely wiumut the presence of me r 

'opulation figures in the FE1S demonstrated that , 

own and wr I eontini• - 	grow with or with 

:•osed project 	I use th,..• ••• .tre ex ist Mg roads t 

	

area Therefore, plaintiffs 	' 	I 

J•.',Condary impact was signific‘,::, 

The court •••• :•I that 	.• 

events, "whir : 	• ,tsed o: • 

time of the P. 

serious defici • •• •.: 

:tester County held that 

• • :a.: 

	

	
• mid determine whether 

gnificant. Definin; 

all prove irrelevant to the 	rn- 

25 at 878) 

•nistrative record, which 

id a municipal response plan This plan noted that con 

in of the port and industrial park would constitute a 

two-part de •• 

The feCOR. 	 ' Maine 

.ted further 

cargo port. 

. act as the pond 

of course, 

co-develop. 	o.  

• to entries into the :... 

on that impacts vat • 

.he three-part test h: 

-,ysis of the 
	

iracteristicv 

sland, discu 
	

feasibility 

ft , 
	

on of 

ptit, 	i‘i 
	

act of 

, is not required to engage in s, 

	

iitto be possibh- 	 SGtO tin 

	

Ind the developme 
	

that area or , • • 

snot spore • ...• uncer• 

	

effec 
	

.:isions" 125 	g 20 at 

•.•i then 	- 	noted that 
	

Ise and 

respite . 	••-tris were del. 	- 	 escrib- 

the tyr 	-evelopment I. . 	 . 	s poire 

• analyze precise .• •i 
	

fled the specificity 

Third, once the causeway and port were built. the pressure 

to develop the rest of the island could prove irresistible. 

Therefore, putting off an EIS for a later time would result in 

environmental knowledge that would rim offer the decision 

maker a met .• fat choice about u `..• • ...r to proceed 

The.e 	iivint.—confidenct. ii induced growth. 

,• 	type of growth to be useful, and the 

	

liernrr. mit 	e 

.:• 

• consideration in 

t effects to the po 

ry and capricious. Any EIS 

lasonable will be upheld by t 

of subsequent litigation, Stereo 

• t) (Sierra Club IV), the Sierra Clu 

iared The court discus 

reasonably tofeseeal 

then legal contexts, the 

chaustive 

	

fIS -likely-  and - foreseeable, -  or 	ul to a type 

Cl environmental imps., :::: 	 . 'sr e..0 as mean- 

Taking I), 	 . the c ,  

make, , it then made a se 	mint. further limiting th 

son of impacts. 

/Elven as to those effects sufficiently 	: 	curio 

inclusion th.• lifS need only ,-• 	 ..rormatif 

appears lc 	p- ssonahly nec, 	 hi. .• tumor.: 	: 

for evakta 	the pro, :. 

The EIS in that matte ,  ... 

sis to four light-dry indi..• • 

ot effects es 	 . ■1 insdoonsto because I 	l of 

. 	Ito het.. 

t adm-.• 

• tent fa 
	

aoecuate tc 

Indus 

alone to sus' 

oats and plopR1t'. 	: 'c,a JO cLtek.1 tyc: 

light-dry and not •- 	industry The co 

NEPA rep .. 	1'.S sir evalitai 
imnaros 	•: 	. iahiu ntiemoe..: 

Jiher 
peare 

level 

nably 
:seeable. tto 

'• • •st 

tably s•_,. - 

The court ui:'•: 	: 	.:•. 	 .ecisinr• •: • 3 ot so. 

agencies' ev:F' , :::•:--: 

In Thome, • 	 • 7 at 754). plaint& .• :•".hight ..•-• 

action to en::..• 	 • 	:, of a timber road 	. madle -  - 

iu-ea in a former •• -1 •.•nal ft. 	•• '.IA prepared for 

agency resulted ir : )NS,. 

In suppiy. .• the If 	 service argued Is 

timber saJe.t 	• • too i•,. -.••.• • 	 far in the future 1.• 

•... : •ct lobe analyzed along will. 

- oond that argument to strain ere • 

'reline to accept th: • .,lions Rath, 

le sales are sufficier.- -  ::- lain 10 j'JStif■ 
• lin, road, they o-r- - - olOis 	 tot 

• • - cntal impacts to be . 	- et) alor 	, • 'those of the 

at 760) 

.ising ordinary pr 

' 	Sierra Cho.'t..- rt , ot:-.: will 

..s 

	

all panics concerned e , l•.• project's ir 	 t effects. 

moms have found S116 	, •:,.tlity to he re • 	stile and, 

: able 

clInset Effect: 

•... and specifie:t :  • 	: 

ea growth OT secondary impacts av set hum to merra 

to Marsh often can be condensed into a stogie question. 

hene` .2 ' towth . : Ms of the 

t 1, an . 

	

it lout 
	

td devel- 

the re  

.1 

itsell 

co-it 

• the specifi, 

oor 	• :• :increase in p• 
tnicipal servo -. 

'ire protection and sewer.-4.- 

..age ot 

1 transit 

iCility ' 

, ea had 

port and 

:stilted in a 

•.:' Court of Ai io • 

C a matter 

station of R 
Eflects As: 

ma and 

so. i oe second 

• :npacts could 

their consid- 

mg that the impact it 3 	.c.. 	• • 

son 	-..nary proden• 
tug.: .t...sion (citation -  :. 

Me LT:3 partivalar or ,  

impacts beat as. 

sated by an obje:•: -..• 2: -.• 

or that a per- 

• • -ant in mak-
' 

 

'a discuss IR 

• if potential 

It one mea- 
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21 

•s the project that v. 
.; 	 'lints in an EA or L... 

to segmentation 
	

of in ., 

• owns have embraced the se: 	. criteria as 

I eset, Neighborhood Assoch , ired Stares 

or (28 at 378), the U.S. Postal S..: ,••• sought to 

hick maintenance facility. New Ycol :::ty planned 

• .martment, uniLs on top of the facility. The postal set-

I:1S addressed the virtues of air-rights housing and 

...dvantages. The result was segmentation. The 

-using the housing as a 'selling point' with-

tying IN . ssil-Ile negative aspects is certainly not 

••• •: full disclosure' required by NEPA" (28 

a. 957). the ACto: 'soled per- 

authorizing private construction of a multipurpose, 

9-water port and crude oil distribution system in Galve-

ston, Texas. The plaintiffs argued. air 	idler If • 	that 

the project's adverse effects should h 	 •11 as 

secondary or indirect effects in 

The court found that the F1°.15, 

•e„•• front the termin 	 oi 

t-benefit 

:. he FE1S as a selling pt 	 :ould be no hard look 

:osts and benefits tint 	 nn're disclosed 129 

t• • l 7 9). 

f Doti,  

• 

Mane and Sub visa 

an EA nor an El 
	

ared. 	pag • , 

aeclaration of environmental irr 	was 	 d. 

This document was found to be 	+lady 	 and 

recipuated discussion of the tiestrabiltty ot intmoung sec-

tary effects in an EIS. 

The growth-indueing effects of the Kidwell intetchange are 

its ntistin creme, and with growth will come pr.nw,h`y nrnb, 

(ems, 	papvlation. icor , 	traffic, 	, 
Moon, increased demands for be • 	such a 

police and See pro 	. re recreational facilities. 

675) 

held that or 	 mg the exact type of 

fano 	.7 EA or EIS. 

plated • 	of pr • 	 s and local 

..ent outside the direct . 	)1 of state and federal 

• • ern must be reviewed. 	d on that review, ree- 

lable forecasting of the type of development must be 

tducted. 

It may be concluded that if the record reveals that the 

agency mustered support for the project by means of mar-

keting-induced growth or other project-generated benefits to 

the area, then there is no question that such effects are rea-

sonably foreso NEPA and must be included in the 

NEPA decume f  

se Law on Land-Use ao...-..nIng Controls 

Different results have been reached on. dot ability of h ■ 

• and zoning regulations to conic 	• -direct land 

	

carets. The Mica attscs presenitol 	, :for e‘ample. 

these divergen. n:.., ,ngs 

owous brought 

'ction of a high- 

	

rise bridge to a rota, Island.. . 	,... mien in a FONSI. The 

	

defendants defended the If 
	

irning that significant 

changes in development patterns can he broo,' ,,  Mout only 

with zoning changes and not by constructic •.: high rise 

bridge. 

The court took strong exceptm: 

()clear • ti 	. t••••• fit is so utterly 	 rortuntin sense 

• h NEPA that a calm.. 	asen senomly. 

teed plaintiff's cape,. •.• eS 4 Mat ZOO. 

ahly folio. develmene - pressures. To 

believe otherwise is to ignore reality 1'. lee iniponantly, 

defendants' argument that ills these v•:• !, changes which 

use increased development. and not the bridge, corn- 

ignores the regulatory definition of "indirect effects" 
, 	they ale required to 	ht- 1rehrect effects are those 

	

, 7-11 are caused later , 	. (and) may include 

• nducing clients . 	• ,: 	-ough zuMna changes 

may be neetssaty to alter • , .:.ng uses of tee.: .: a major 

Federal aCtiOR makes it lil , • 	'tat SuCh 	 it occur. 

the action will have an indirect effect on the en e. • 	• 

at 921) 

It further noted that the EA con 

growth, including enhanced economic arm employi 

opportunities, increased tourism. greater use of exr SC 

recreational areas, and increased property values and tax 

base. "These predictions simply cannot be squared with the 

conclusion that land use, development, and traffic will not be 

significantly altered by the new bridge" (31 at 9211. (Note the 

consistency with the selling points argument discussed 

above.) 

In contrast, Florida Wildlife Federation v. Goldscharidt 

(32 at 350) also saw expert testimony claiming that land .use 

planning would not be an effective way to control the type 

and density of development because of its vulnerability to 

political pressures. The plaintiffs claimed that the proposed 

extension of 1-75 would induce massive residential, corn-

-, • :no ...• •in the area How ,- • •t' 

eness for the ,•• 	 testified about the fire 

;and use pia.: : 	was developed over a 3 

period after 30 or more p 	nearings and extensive 

tea, and it had the full fore. 	. effect of law throughot 

county. It consisted of 275 pages of text plus maps 

	

amendments. Procedures for adopting amendments 	• 

• t and required 6 o '• , ...onths to complete. The . 

iears adopted Sines! tn •nception actually reduce [ 

of residences allowed in the study area. 

•,, ence pointed strongly against induced de  

to short, plaintiffs rears ton' 	N will induce mas- 
sive. total development of the 	area have little evi- 

dentiary support. Though it mire  te .ILle as a genera! 'tole 
to transportation causes &venom, -  .t • 

e. md projected increases in population e ,  
-:- ' , ouch Florida demonstrate that growth se • 

• - .cause of market demands ever when iransp:• 
15 tacking There is already Slime development in 

area, and development will continue there as • 

and allowed under Browarrt County's Land Us_ — 

whether or not I-75 is eve • •:• ted because a is Me next 
logical area for developme . 	. Though plaintiffs distrust 

-Mica] lattice. 	, 	vidence indicates 
• inc Plan is, am 	 Isue to be. enforced • 

-69) 

no decisions is Enos v. 

led a project designed 

ipecifrnaity addresses industrial ; • 
The Ci 	. lies the position that grewth aed espau 
existine 	asiry is expected in the area with or , • 
the new harbor facility. but Mat industrializado 
be spurred as a result of the project. The EIS state, 

	

isting 	. 1 : ,••• - 	the area is expected. 

	

roomer, 	 .idastries is not ex- 
pecte/ 	.JSC Hawaii !, 	 • 	e - n service- 
:a ienie 	• those industt. 	;1 	--• 	WC with 
he 	 This EIS 	 joncnoa. , ■ nrease ill 

population. a. 	tledging that the urbanization of lands 
which are cur 	undeveloped or in agricultural use may 

er EIS acknowledges that harbor 
clevelcr„ 	 ...: he level of traffic, noise and air 
pollution. as . 	 • 	',atm power. sewage 
treatment tat 	 •• proventrats. 133 at 
1373) 

The coon held that 

ITlhe Corps repeatedly aleneddecisiommakers and Me ;:e e 
• • .• • he potential secondary effects ci• 	harbor project 

.• sion was 1105 extended; howe see , : consequences 
! -colative. and dependent me, • ie 	• eelcpne• • .• • 
„ policies 133 at 1375) 

• logic, conventional •, 

imately control ,• 'met land-use effects, which ai 

speculative. 

It can be concluded that a general in 

exists that equates new transportation 	, 

development. However, this presumption can be rebutted 

through a demonstration of viable and effective regional 

land-use plans, which generate judicial confidence in their 

stringent enforcement. Speculative indirect effects will not 

be afforded much weight and, therefore, can be left to , • 

weight controls. 

Case Law Responsibility for Nonfee 
Indirect Effects 

Enos e Marsh. supra (31 at 	 a project 
aesigned to pros': a second deepoin 	 or cornmer- 

cial and inclua •,• use on the isian 	. 	Plaintiffs 
claimed a failure tit the P.' ,  r) discuss asset. 	:y the envi- 

ronmental effects of state' vied shoresidt • :.iti 

The court acknowledged NEPA's mandat,• , • omirit . :: - 
EIS for major federal actions significantly al: 	the i : •.o 
ity of the human environment. However, it recognized that 

"Whether the shorcside facilities planned by the state are to 

be included in the EIS turns on whether that action is 'Fed-

eral.' This determination requires 'careful analysis of all 

circumstances surrounding the relationship'" 03 at 

wed that list • • 	 eside facilities and the 

project we- ' 	 interdependent 

that the projects constituted a single federal action. The • 

disagreed. It noted that the state and federal projects 

complemental), but distinct functions. This matte. - 

tingutshed from instances in which certain segmer • 

way construction projects were dcsigo. 

ers were designated as federal in an 

• • ,uirements of NEPA (31 at 1371). 

Two additional factors dissuaded the court from inclu 

die state'. 	• vines within a federal NEPA action. 

First. the shoreside facilities are completety state-funded. As 
tIsis court observed in Sul, of Music r.. Andrus. 59: F.2,1 
5)7.54 t9th 	:979). "lwlhere Fede..•. e ding is not pre. 
tent. (we ha 	eentrally been unwin 	m impose the 
NEPA requitement" of filing an EIS Second the Federal 

Government exercised no control over, the planning and 

development of these facilities. Rather. Meal of ficials have 

been the only relevant decision-makers (citations omitted) 
Lacking both Federal funding and Federal supervision over 
the developmee: f the facilities. the eonste,e.• 

shoreside fac.P , is not •Federal" action f 
S) 

tote. me coati added the following' 

of die Federal action. The environmental elle 

, 	inrS did not have in treat the shoreside fn 

die state 

as part 

action were not ignored. for the state project 
	

ken into 

account as one of the secondary effects of the ye,: 
03 at 1372. footnote I))  

?laintiffs also strongly urged that the costs 

lysis of the EIS because the 

• benefits of a harbor with 

shoresirle facilities in operation in its cost-benefits analysis. 

However, plaintiffs did not specify which costs should have 

been included. The court 	 that they referred to those 
construction costs that won.; 	t. borne by the state of Hawaii 

• • • •,:rit and therefore did not need 

1372, footnote 11). 

vherc in the muiclie 01 tr. 

'3 at 13631. This case et • 

draft 

1 of 0. 
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Ind intensity 

5. A factual 
> particular s, :• • • 

the impacts will be signn 

tie not reasonably forese, 
the mule 

ierd ca 	 Govern- 
es take 	 -1 	lust state 

over the 

at NEPA remains • 
icies to infant' th 

It can be et 
• . at requires 

:,:es was addrc • • ■ 
Methaw V. 

1 875'. 

ed anti 

- Cot if° • .. 

I 	 •::. .,,,INVCC.ft a 

ement that °litigation Dt uiscussea in sufficient detail 
are that enviroorrmutal consequences have been fairly 
ited. on the one hand, and a substantive requirement 

: complete mitigation plan be actually formulated and 
id. on the other. 120. U.S. at 352: S.Ct. at 1847) 

In other words, detailed mitigation 

EIS beyond the requirement, bu 

ode for reducing or avoidina 

end car . 
:....m. Alt 

'rid other coacerne . its. It 

.ictured to 'vs." 

than measu atsId b 

his and significant iherei 

and should be included at 
be advised of their impact. 

Local zoning and land-i • 

ol indirect impact 

I will not be sustai 

or Oh' 

'nee . 

icy are cease'

lecision ma) 

,•tulations cannot be relied upon 

y are subject to political pres-
nless they inspire judicial con- 

to 

on 

• =awe 

cart 

ha , 

under NEPA 

The court con 

sceed teens 

does 

ig the 
,;Lpti de„ 

AUBUSHED 

vies have reached a fine! cr 
.ecessary. (20; U.S. at 352 

:,earte, 

msaar t.e.re 

' • • 	 It from actuat physt• 
cal CO:1,M.ICS; 	. 	 ind may be short- c.• • • • 
term in dumb-. .:.r:, 	 on the other band. r • :: 
which are not readily apparent. bat arc genera 	• 
struction, maintenance or use of the facility. 

ISJecondaly impacts of highway improve:items can ire 
seen as expanding rings of chain reactions. of 'ripple effects" 
extendine (;111W2dia tn ever•inereasing .  hal less severe cycles 

He also 

[Slecondary effects are seen as 	 primary, being 
either induced by or stemming 	 ..ry. Secondary 
impacts are related inure to primary impacts than to the proj-
ect itself: they are in a sense indirect possible consequences 
triggered by the cora:von:1n or sustained use of a hrghway 
project bat nor in themselves - necessary -  to the project. 134, 

p. 5-22) 

The difference Vlachos points out between secondary 

effects and direct effects is that secondary effects are possi-

ble consequences of a project, whereas direct effects are a 

necessary or highly predictable consequence of a project. Ile 

further states that primary effects are often just the tip of the 

iceberg, and it is the secondary impacts that, over the long 

term, far outweigh the importance of the direct impact. These 

characteristics of indirect and secondary effects are presented 

in Table 1. hat Mitten -  • • Vlachos's interpretation of 

secondan 	eta from the • 	definition of indirect effects 

is his emphasis on the effects being part of at. :: 

tern, in which the effects generated may sv- , : - L 

one another (34. p. 

Vlachos is consistent with the CEQ in detinir: •, 

effects as happening later than direct effects. In 

the distance specification of the CEQ reeulatinn tin 
defining distance issues fat 	eft • 	• .iC01111•:, , 

I 	cal. s. 	 and physical • 

from the same 	• 	r'.:1 differ. 

• ton defines direct 	 thr).e that result , • 

---,Fir - -lion v.., , •:).tration of th. 	 p. 51. Uncle,. 

use ,c 	 ..o......outes to the tine.: 
cif... 	;•i Ham • •.. 5 czar 	• if direct effects, water polio- 

tio 	 ironacts from construction 

am . 	:•• .ec of 1 ... 	, .ad, pu , . 	, se of the road, and sur- 
face maim sitolf. Compared with toe CEQ definition 

definition does not specify the timing of the impact or IN. 

lance within which the impact must occur to beet • 
direct effect. 

Harr.iltoes interpretation. indirect 

caused by acquisition, storage. and transpot 	• 

als used in construction and operation of the highs; 1 .  
such as the environmental degradation from strip 

:-taterials (e.g., sand, gravel, and limestone). This def-

.> expansive compared with the CEQ definition of 

indirect effect 	 or distance specificity 

incorporates 	 stop mining, possibly 
thousands of 1.1. ,  from the road alignment. It should be 
noted that Rant:  .•.'s paper discussed effects from the inter-
state highway system as a whole and not .:tct specific 

effects. 

Hamilton defines induced effects as impacts resulting 

from accelerated activities caused by operation and use of the 

interstate highway system .. C.f. 	:iwth of strip dcv 

ments and their subsequent imps, • :.. urban form. The e 

„.• Is given for this inierpretatio ,  . :minced effects ine,•:- 
.'n,posal of ears at the end of Met 	cycle. use of pent) V- 

cessary to power cars, and the environmental impact 
iroleum mining and nracessing. Hamilton's definite . .• 

' -•seci or •,. „aeons ,  • .; over the long terns cpa. 	• 
w,,, 1; ■ !.COU11... 	 xmption of antrum' 

favored form of [ran. 

Soma Vhahns, p 5 22. 
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z• of the possible in( • ( 

system Leotan .,  • 

liter 1978 I • 

mor- 

•.:Sfects 	(,( 

apa: 

the critical elernc;• 

`-.1ieves 	 1 GI II 

lose tu:.:1,..• lereas 

'71Egnway project and me (Meet et -ice's of 

tap indirect effects. 

NI{ MAGI./ 

authors ;...r 

in dislani.L fium 

the definitions diver 

e indu ---  I 

ed in I 

Is i 

t 	lee! th 

sie 

nojcet ache • 

sated by Published Literature 
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(TERSOIL1) 

The inloransehon assembled in this report and the 
tools developed iriJuld have direct applicability to ri:d,Thir,E7 
courses targeting currently practicing planners id 	ti 
planning stud:in ,  the undergraduate and gradnide .onet 

The hlationo highway Institute (Nfil) and tar .;04ili101 .m; 
Transit 'institute (NT!) offer transportation manning courses 
geared at updating the sitilts of current pracutioners. NI-fl's 
relationship with dm Sisis &comments of transportation and 
NTE's Olairesch 10 1.frapoldan planning nrsirlamions and 
local planning group: i'tindtit. AK2 ellen: coverage for reach-
h-g planning profession:us. c.mem cassenpuitird s 
course curriculum for a transportation and laii.jaise. 0717 
1113 excellent example of whem this Information couth have .  
direct and inunediaii. 

The :Mee...lists prose:rarci in '1.7 port corij ow Mmortant 
additions to cau-se ITAIST:(1:..1 .9:eir -ayailabil : ty via electronic -
medium (i.e. corn,A1M7(11;APit.C; will enhance their usability 
for netti manse 39T0( and acinal pmetos a(plication. 

Ii 

3.6 

1.25 

1.71 

2.75 

The survey form in Appendix B and the itecotme:elyin, 
liFIS r:ojcw checklist are useful examp1es ofi;iformati.in-
gantenng tools that could. be  used in accumulation of infor-
mation relatlwi to indirect effects. The survey forms also 
hove YRRIK I2TI, L•4 y1:9t planning tools for other, similar 
05205: Oh efforts 

The cuss law presented its Chapter 2 highlights current 
Mitirpretaimn of .plarmina dommes involving consideration 
of .ow nn:: effects. As there is no singular formula that can he 
applied to all evaluations of indirect effects, it is critical :hat 
this .infOrtnation be considered for inclusion . 
inateital. 

The planning tools developed as part of 
could be shared -with the university tratemort,'.. 
riums through DOT's Research end Special Pr 
Administration office. This will prewer a direct linl: 	is 
current pool of graduate and undergraduate stmarms .an 
verge of entering the job s:urkrt. 1...mulderatjor of If..fh 

ESTIMATED ASSESSMENT DURATION BY PRO2ECT TYPE 

(IN WEEKS) 

ECRT/-  
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ms..9o9.:r 
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AND RELATED 

	

GUIDEWAY 
	

FACILITIES 

0.6 	 TI 

121 

k 

5.2 

6.9 

3.: 

5.2 

3.2 

21 

57 

1.2 

3.3 

4•2 

2.4 

3.9 

167 

26 

Si 

4.4  

a 

14 

31 
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Appendixes A through D as submitted by the research 

agency are not published herein but are available for loan on 
request to the NCHRP. 

Appendix A—Working Plan 

Appendix 13—Initial Survey Form and Results 

Appendix C—EISs Reviewed and Review Checklist Form 

Appendix D—Interview Survey Form and Interviewees 

CAS! 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 modes 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 

Appendix 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 (Ml) South BeItline—rapidly growing 

metropolitan area near highway. 

• Lackawanna Valley (PA) Industrial Highway —new 

highway planned to aid an area's redevelopment from a 

natural resources-based economy to a light manufactur-

ing economy. 

• Stewart Airport (NY) Properties Development—devel-
opment plan for office/light industrial uses on state-

owned land adjacent to airport to aid airport's ascension 

to an important regional transportation facility. 

• 

 

Hudson Bergen (NJ) Light Rail Transit System—new 

light rail transit planned to aid an urban area's redevel-

opment from a manufacturing-based economy to is 

service-based economy. 

The methodology for each case study report is as follows: 

The background, context and alternatives of each pro-

posed project are described. Then the case study examines 

how the project's environmental impact statement 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 

to 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 inforrnation com-
piled was used to apply the checklists developed as part of 

the overall research to help reveal goals, notable 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  

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 
way intended to judge the transportation agencies responsi-

ble for the project's development or environmental impact 

statements. 
The case study reports help answer the questions that are 

fundamental to estimating the indirect effects of proposed 

transportation projects, including: 

• How to define indirect effects? 

• How to analyze 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 utility of the frame-

work. 
Lessons from the framework applications led to the refine-

ment of the framework tools. These refinements are reflected 

in the framework as presented in Section Four of the nu!, i 

report. 

E-2 CASE STUDY REPORT: 
ASTORIA (OR) BYPASS 

1.0 PROJECT DESCRIPTION 

1.1 Introduction 

Astoria, the largest community in Clatsop County, Ore-

gon, is a terminus for three highways: 1) the Lower Colum-

bia River Highway (US 30), 2) the Oregon Coastal Highway 

(US 101126); and, 3) Oregon Highway 202. Together. these 

three routes funnel considerable traffic into downtown Asto-

ria, particularly in the summer months, creating concerns for 

the safety of pedestrians, bicyclists, and motonsts (see Fig-
ure E- I ). Presently, US 30 is the primary route to Astoria 

from Portland and Washington State. 
To relieve growing traffic congestion, particularly truck 

traffic, in downtown Astoria. the Oregon Department of 

Transportation (ODOT) proposed the construction of an 

alternate 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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PROPOSED ESTORIA 
BYPASS CORDS= 

Figure E-1. Location of the Astoria Bypass project. 
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E-1). The Astoria 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 Smith 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 million in 1993 dol-
lars. This cost includes approximately $5 million for the 
right-of-way acquisition of 78 acres, of which 57 acres is 
state.owned forest land. The roadway was expected to affect 
130 properties in takings and parking area acquisitions, 
displacing 35 to 40 residences and six businesses. These tak-
ings have been decreased in subsequent alignment design 
revisions, 

The ODOT completed a Draft Environmental Impact 
Statement (DEIS) in 1993 to assess direct and indirect 
impacts of the proposed project. Due to uncertain 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-I). 

Although the DEIS does not explicitly state that the bypass 
is intended 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- 

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 associated waterfront adjacent to 
downtown Astoria have tremendous potential for develop-
ment, both commercially and as an attraction. The existing 
US 30 now acts as a semi-barrier between the river tourist 
front and the city core areas. With increasing traffic and the 
required expansion of existing US 30, the harrier effect 
would become more pronounced. The Astoria Bypass would 
divert much oldie traffic and congestion from the downtown 
area, and the existing US 30 segment through the downtown 
area could revert to the City of Astoria, that reducing the bar-
rier effect (DEIS, p I - 7). 

The DEIS also states that: 

This project would improve the efficiency of economic activ- 
ity in and near the City of Astoria, and would foster orderly 
economic development in and near the an 	and pniposed 
corridors (DEIS. p5 - I 8). 

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 
arid Alternatives Considered 

The affected environment from the proposed bypass will 
be portions of Clatsop County. the City of Astoria, the largest 
community ill the county, and portions of the Clatsop State 
Forest. The City of Astoria developed in the early 1800s as 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 city's economy relies 
largely 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, Clalsop County is host to tourist-destination 

cities such as Seaside and Cannon Beach on the Pacific coast-
line. While tourism is becoming increasingly important in 
the county, the lumber industry is still a 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 Stale Forest, which is publicly owned and managed 
by the State Forest Service. The study area is host to diverse 
wildlife including significant elk, 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 a No-Build 
Alternative were considered for this project. The build and 

AR000301 09 



no-build alternatives were evaluated in each area of environ-
mental and economic impact analysis. The impetus for the 
project was traffic modeling which forecast that average 
daily traffic downtown would increase to 25,0130 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, various 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 traffic 
through the downtown as the alternatives entailed a longer 
road length than the existing US 30, thereby discouraging use. 

2.0 IDENTIFICATION OF INDIRECT EFFECTS 

The working definitions for direct versus indirect were 
defined in the document as: 

Direct impacts are those which occur in, along, or close to the 
project right-of-way as a result of construction. Typical of 
these are the acquisition of the land on which the project is 
built and the displacements within the-fight-of-way IDEIS, p 
5-6). 

Generally, indirect impacts are observed after the project 
has been completed and continue for years afterward. They 
are not limited to the immediate vicinity of the project corri-
dor, but occur over considerably wider areas [DEIS, p5-63. 

The report also considered cumulative impacts and 
defined them as: 

(I]mpacts on the environment 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) undertakes such other 
actions. Cumulative impacts can result from individually 
minor but collectively significant actions taking place over a 
period of time [DEIS, p 5-121. 

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 occur-
rence. Seven indirect effects were identified in the DEIS. 
Cumulative effects were also examined and are summarized 
below with indirect effects. 

SOCIOECONOMICS 

• Local Economy. Indirect  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-
nation in the local economy may be compounded from 
diverted traffic as a result of the bypass. Cumulative  
economic effects from the bypass together 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-
ucts 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 
level of these cumulative effects would depend on the 
growth in local population, incomes, market demand, 
price, the availability of vacant buildable land relative to 
elsewhere in the county and local zoning policy. 

• Population, Comnuutity Cohesion and Conununity 

Facilities. ladjua., The build alternative may result in 
more local development which may generate traffic 
which may impact sensitive populations, impact com-
munities, safety ancornmunity cohesion. Cumulative.  
Other projects would add to increased traffic that may 
affect these areas. 

LAND USE 

Land Use, Inclirect, Land values may increase as a result 
of improved circulation in Astoria, 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 urban growth 
boundary, there may be pressure for the city to seek an 
extension 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. Cumulative effect 
with the proposed project would improve circulation in 
western Clatsop County. 

2. Improvements to the Port of Astoria. Cumulative effect 
would be to women 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 
build alternative would accommodate the increase in 
traffic volume. 

4. Development of a marine industrial park in Astoria. 
The increased traffic impacts would be greater under 
the no-build alternative. The build alternative 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 development. 

The analysis on cumulative effects, while identifying var-
ious relevant projects, did not present a summary assessment 
of the cumulative effect from all the projects combined with 
the bypass. 

WATER RESOURCES 

Water Quality 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 transportation projects and increased 
recreational use of the waterfront. 

WETLANDS 

Wraands. Indirect.  The project is not expected to per-
manently alter the hydrology of the adjacent wetlands. 
Areas where surface water flows may be interrupted 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 a nesting 
colony on treetops, or a rookery, for the great blue heron, 
a state-protected bird and five bald eagle nesting pairs, a 
federally-protected species. Direct impacts to these 
birds include visual and noise impacts from human and 
construction activity that may interrupt 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 

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 Cumulative  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 
decrease the attractiveness of the motel, making it less 
economically viable. Potential development pressures 
may also cause future displacement of historic proper-
ties. The positive non-direct effects In 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 scdpe causal relationships 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 sitcs. The 
temporal boundaries for the identified 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 comprehensive 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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STUDY AREA DIRECTIONS AND GOALS CHECKLIST 

(Check where applicable) 
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Reviewed by: 
	 Nara: 	 Affi liation 

	
Date 
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	 119 

resources such as habitats for state and federally-protected 

wildlife. 
As part of this step. these goals can be listed in a compre-

hensive goals checklist, such as Table E-2. The exercise of 

completing the checklist can help in framing issues relevant 
to the area and may offer insight to defining the study area 

boundaries. 
Product: Completion of Goals checklist, such as Tables 

E-I and E-2. 

Step 2. Inventory Notable Features 

This step entails identifying environments that are key to 

the goal and needs of the study area that may be at risk from 
the project. Referring to Table E-3, notable features of the 

area include ecosystem and socioeconomic characteristics. 

The following features were identified from field visits. 

published statistics, interviews, and comprehensive 

plans. 
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TABLE E-3 
NOTABLE FEATURES CHECKLIST 

(Cheek where applicable) 

• 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, outside the City of Astoria, is a productive 
forest with prime woods. The area is also home to large 
mammals, such as deer and elk populations, as well as 
rare and protected birds, such as the bald eagle 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 near 
the project area. The bald eagle is a 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, 
wired 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 vul-
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 
assessment, with an accompanying 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 
Proposed Actions and Alternatives 

The purpose of the bypass 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-
local customers such as lodging establishments, gas stations, 
restaurants, antique stores and gift shops. 

Table E-5 can be used to detail the impact-causing activi-
ties ai 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. 
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Step 4. Identibr 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 
establish issues of concern for subsequent analysis. The 
methods that may bc 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 techniques may also be used for visualizing potential 
indirect effects to wildlife habitats as a result of alterations to 
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 following criteria before they are warranted for 
analysis, Case law suggests three considerations for the 
analysis of indirect effects: 1) they must be likely 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 to 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 a result, it is unlikely that this pair would be 
disturbed at their foraging area by general construction activ-
ities occurring smile 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 to con-
struction and limits on construction and blasting during nest-
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, to 13 acres, 
possible noise and visual disturbance impact. The Oregon 
Fish and Wildlife Department expressed concern the wind-
firmness of the stand would be impacted, which would result 
in an increase in nest blowdowns. The taking of trees 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- 

igation has been accepted by the Oregon Fish and Wildlife 
Department. 

Given the resolution of these indirect effects issues, the 
remaining efforts of this case study will focus on indirect 
econcimic effects as a result of the bypass. This effect was 
addrr:ssed in the DEIS: 

iljowar traffic volumes in downtown 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 contribute to increased desirability for bust-
nes= in downtown Astoria, which in turn could contribute 
to fewer empty storefronts, higher assessed valuations, and 
increase property tax revenues. Additionally, property taxes 
associated with new development or redevelopment in the 
project area would help offset losses in tax revenues that 
would result from acquisition of right-of-way or reduced 
business activity in downtown Astoria (DEIS, p5-47) 

The report acknowledges that: 

Successful efforts to revitalize Astoria's economy would 
contribute positive effects for bypassed businesses. Con-
versely, continued stagnation in the local economy would 
compound potentially adverse effects associated with the 
build alternative (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 
bypass 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 occurrence, 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. First, 
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 E-6 
CHECKLIST FOR ASSESSING STUDY AREA'S 

POTENTIAL FOR INDUCED GROWTH 

Reviewed by: 

AR00030114 



TABLE E./ 
EVALUATION MATRIX FOR PROJECT INDIRECT EFFECTS OF CONCERN 

sssai ass.s;s 

5:eican555551*55, 155W75.55011V55,,,  

myussa-tatated 

PreJect Nome:  Astorig 

.3.3,, 

3o3i aic3,33.unt-Alteration 

Winced Orowth 
(Access-Alteration) 

• ::jia OR  A.dr 	• • 	One: 	 Mat 

E.5. 5': 555,55,55 i.55%51,5 
.5. 5tiY,515,511 KU4:5 5  

de,eLbcane:st 

, Stavitsies toi ,,, p lc...cases 
; Aissilatienen 

leMrad 
`jail • Note  
: th Mesa . 	. 

A.w.immem 

Es :says:as, anus: 

I 

:orsiloo  

Effects Related to Induced 
Growth 

=ter.% 	 Ithae. She e 	lar.'4 

(3) Need to know gime err 

Name 
Reviewed by: 

126 
	 127 

nomic decline, under a build alternative, would preclude 
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 successful development of 
Astoria as a tourist destination, the economic effects may dif-

fer in the short term versus the long term. The short term 

effects of decline in sales for businesses servicing non-local 

as well as local clients may be over-ridden in the long-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 coastal regions which suggested that 

16-25 percent of all total sales were from non-local clients 

(DEIS, p5-54). The degree to which project area businesses 

depend on non-local versus local customers was not assessed 

in the DEIS. If the survey figures of 16-25 percent were 

applied to Astoria, the indirect impact of diverted 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 a sensitivity analy-

sis, the relevant questions are: How likely are the situations 

which may divert through-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 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 this indirect 

effect is considered by policy makers and the business com-

munity 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 assessing growth inducement. 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 to include the "rea-

sonably foreseeable" criteria may limit 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 

LI 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 at nearly 15,000 hours in 1985 on Santa Clara 

County freeways. The county conducted an alternatives 

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-31. The Tasman 

Corridor 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 western terminus for the light rail, providing 

connection to buses and existing CalTrain service to San 

Francisco. The eastern terminus for the Tasman light rail line 
was to terminate at Central Avenue in San Jose just past 

I-680. Eighteen new stations, mostly at grade, were proposed 

between the two termini as well as three park and ride lots. 

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 Statement 

(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 line. This alignment 

would traverse only Mountain View, Sunnyvale and the city 

of Santa Clara. This project was chosen for case study for a 

close look at how indirect imparts as a result of a fixed-

guideway transit project on a suburban environment were 

identified and evaluated. 

1.2 Purpose and Need 

The Tasman Corridor, home of many computer and semi-

conductor industries in the area's Silicon Valley, is expected 

to have increased commuter automobile congestion as a 

result of increased employment and population in Santa 

Clara County. A 33 percent growth in county employment is 

expected between 1990 and 2010. Population is expected to 

increase eight percent between 1990 and 2000. The need for 

the project is explained in the FEIS as follows; 

CaItrans has estimated that to serve unconstrained travel 

demands in the year 2005, several of the facilities in the study 

area (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 TES. p1- 11. 

1.3 Affected Environment 

The study area corridor is bound by US 101 to the south, 

1-880 and 680 to 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. 

Tasman Drive is the site of various office complexes and the 

Santa Clara Convention Center, The planned light rail con-

nects with the existing Guadalupe light 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 Tas-

man Corridor is relatively suburban in nature with land uses 

primarily dispersed and limited in height. 

Jobs currently outnumber residents 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 Clara 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 In the county and putting inereaeing 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 areas, the Fremont BART station 

in Alameda County, the light rail line and the CalTrains 

Mountain View Station. 

1.4 Alternatives Considered 

Three alternatives were evaluated as part of the FE1S: 

No-Build Alternative. This alternative includes only pro-

grammed capital improvements in highway and transit 

services, reflecting agencies' five-year transportation 

plans. '2 

Transportation Systems Management (TSM) Alternative. 

This alternative includes expansion of existing transit 

services to meet future demand with the construction of 

more high-occupancy vehicle (140V) 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 Transportation 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 fleet 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. 

Locally-Preferred Light Rail Transit Alternative. This 

alternative is the implementation of light rail east from 

downtown Mountain View to Capital/Hostetter in East 

San lose and includes the expansion of transit service to 

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 traveled as a result of the project, average-

weighted minutes for the transit trip, displacements required, 

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 transit (LET) provides compatibility and 

increased ridership for the County's present light rail 

system. 

The light rail alternative would provide higher transit rid- 
ership than any of the other alternatives studied. 

The light rail alternative 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 alternatives provide the greatest transit travel 

times savings of any of the alternatives studied. FEIS 

p 2-101 

The significant direct impacts as a result of the build alter-

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; 

• conversion 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 

Employment The construction and operations of the 

light rail system are expected to generate direct and indi-

rect increases in employment. Using economic base the-

ory, an economic multiplier effect was applied to the 

project to obtain direct and indirect employment 

increases from the three alternatives. The highest level 

of generated direct and indirect employment was for the 

light rail alternative, 

▪ Community/7Veighborhood Cohesion. Indirect commu- 

nity impacts were identified as noise and traffic impacts 

from vehicles traveling to the light rail stations with perk 

and ride facilities. No direct or indirect impacts on 

neighborhood cohesion were identified by the report. 

LAND USE 

• Lind Use. Based on experience with the existing 

Guadalupe light rail line, the project sponsors do nor 

anticipate extensive growth as a result of the proposed 

project, but expect to see higher-density development 

along the project alignment. ln effect, they anticipate a 

redistribution of growth within the area rather than a net 

increase in development. In accordance to the California 

Environmental Quality Act, Mir impact wag digetaleed 

in a separate section entitled "Growth-Inducing 

Impacts." 
• Aesthetic/Visual Quality. Increasing urbanization as a 

result of the project may negatively impact the land-

scape and result in a higher loss of trees. 

TERRESTRIAL ECOLOGY 

Vegeration/Habitat. Project authors state: "Secondary 

impacts would occur 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 alignment. Heavy 

equipment would cause soil compaction and disrupt 

soils beyond the constniction area." The term secondary 

impact is used interchangeably 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 transportation 

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 

cumulative 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 governments 

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 automobile dependency, decrease com-

mute times and enhance the feasibility of transit. 

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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TABLE E-8 
ORGANIZATION AND TABULATION OF GOALS CHART 

(Check where applicable) 
Project Name: rauctaaLigkilail Loestion: SanmElaracgogyara Analyst: A. 	Date: Wall 

Social Health and Well-Being Goals 

Achieve adequate, appropriate and accessible 
Open space and recreation 
Comply with seam and federal water and air 
quality laws 

Preserve or create multicultural diversity 
Preserve heritage 

__IL Provide choice of affordable residential 
locations 
Provide urban environment for those with 
special needs 
Promote land use patterns with sense of 
community 
Provide a range of services accessible to all 
Promote a healthy and safe environment 

Provide sound management of solid and 
hazardous waste 
Other 

Etammenie_Qmanansgee_Cmat 
Support activities to meet changing economic 
conditions 
Provide energy-efficient transportation 

Provide developments with transit-vmported 
capabilities 
Target economic export activities 
Attract and maintain workforce 
Promote infill of smaller, passed-over sites 

Encourage redevelopment of older areas for 
new purposes 
Other 

Ecosystem Protection Gash 
Protect ecosyaterro 
Minimize fragmentation 
Promote native species 

Protect rare and keystone species 
Protect sensitive environments 
Maintain samara! processes 
Matatain natural stemma diversity 
Protect genetic diversity 

Restore modified ecosystems 
Other 
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valeresident with an estimated income of $46,700 in 1988 

could not afford to buy the average priced single-family 

detaohed 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 

housing. 

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 sir inversions combine to 

hold air pollutants from automobiles and stationary sources. 

While air quality has 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: 

• 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 to 

gather up-to-date needs and goals of the municipalities in 

relation to the proposed light rail project. 

Product: Completion of Goals checklist (Tables E-8 and 

Step 2. Identify Notable Features 

Referring to Table E-l0, notable features of the area 

include 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/brackish 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 precludes habitation by species protected by 

state and federal law. 

Socioeconomic Features. The study area is known for 

both the lack of affordable and middle-high income 

housing to accommodate the high employment growth 

m 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. 

Local planners indicate that these mobile home parks are 

occupied by predominately elderly and low-income 

tenants. 

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-10 and E-11. 

Step 3. Identify Impact-Causing Activities of the 

Proposed Actions and Alternatives 

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 visual in nature, largely through 

the taking of tree g and some residences for the alignment. 

The preclusion of commuter lanes in the roadway median 

without purchase of additional right-of-way was also a 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 E-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 include 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 interviews with 

local 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 use. 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 corridor to encourage perlestrian-oriented vil-

lages alongside the light rail line. These corridors are defined 

as areas within 500 feet from the transit alignment. The Tat- 

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 vulnerable populations. The local goals 

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 Sunnyvale, possibly impacting 

15,000 residents. These communities presently serve as 

affordable housing for primarily elderly residents. Some res- 
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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 prompt redevelopment along 
Tasman Drive such that existing mobile home communities 

will be uprooted? How likely is such a scenario? What miti-

gation/prevention measures can be implemented? 
Other questions relating to indirect effects arc: 

• Encroachmenr-Alterarion Effects. Will the conversion 

of farmland into transit use significantly impact the level 

of aquifer recharge for the study area? 

• induced Growth Effects. Although the FEIS states that 

the proposed project will not induce growth but, rather, 

redistribute growth, increasing allowable residential 

densities on part 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-

modilte that growth? 

Product: Completion of Tables E- I 3 and E- 14. 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 Indirect Effects 

Scenario forecasting is a qualitative 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: 

What is the process to casters mobile home parks In the 

study 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 adopted ordinances governing their conversion. 

Moreover, Sunnyvale community planners say that it is 
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highly unlikely that the owners of mobile borne 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 

Sunnyvale. 

What is the likelihood that light rail would increase the 
value of adjoining land, as to encourage a change of 

use? There is no consensus in the academic 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 that 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: A technical 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 indirect 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  

to implement stronger land use measures to prevent the con-

version of mobile home communities providing affordable 

housing. 
Product: Develop process for ensuring that vulnerable 

populations are not displaced. 

4.0 CONCLUSION 

4.1 Lessons from rhe Project 

What did we learn from the project on the identification 

and evaluation of indirect effects? 
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 relocation 

effect on sensitive populations requires the following events: 

construction of new 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 examples of access changes 

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 

debatable as high existing growth may overshadow whatever 

influence a transportation amenity may have on the area. The 

likelihood of land use conversion is also unlikely given the 

city's policy on mobile home park 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 detail, did state that 

indirect effects will occur during the construction and opera-

tion of' the light rail, i.e. 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 evaluation. The lack of an 

indirect effects definition for this project may have rendered 

identification and analysis of these effects more difficult 

4.2 Lessons from the Framework 

What did we learn from e framework as applied to the 
1212Lzat2 
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TABLE E-14 
EVALUATION MATRIX FOR PROJECT INDIRECT EFFECTS OF CONCERN 

Project Name: rams= Light  gU location: ginup  Clara County Cd Analyst: d,  Meng  Due: 211120 

Asamtmera criteria — (I) Coofelence that de effect is Maly to =or; (2) Know enough abom indirect effect to make consideration us=1, and 
12) Neal to know atom the Impact now. 

&Milano 
	

agg 
Re.itMed by: 
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TABLE E-I3 
CHECKLIST FOR ASSESSING STUDY AREA'S 

POTENTIAL FOR INDUCED GROWTH 

Project Name: rgarainLighligil Location: aoSsi Clara Courgy. CA Analyst: &Dim Date. jaffg 

(A yes answer indicates that conditions generally favor growth: the mom yes annuers, dee higher the maul= that remand conditions 

generally favor growth-1 

I. 	Is the regional predation incressrag rapidly (pmendly, >5% per 10 years), 

2. Is the region considered favorable for receiving PHANA lassos? DX 

3. Are there any major growth generators (e.g., treiveraties, military installations, indashries, tourist amactioes) in the region? Y 

4. Is the legiond office/conuttotcial market characterized by low (generally, <10%) =arch rata on any case of 'Pace DX 

5. Is the region's badness and civic leadership commit= as rapid development? 

6. Is the region an expottzt of natural resources? 

LazzatAnat:LAISI-Candin9B1 

(If it is concluded that mooned conditions generally favor growth, then proceed with the none arras of =Mom A yes answer indicates 

that the arm as the iMMIXIille project vicinity has land use conversion potential: the more yes answers, the higher the certainty that land use 

conversion will he induced by the psuject to its immediate vicinity.] 

feKeiniKIStat= 

7. Is the regional path of development in the direction of the local study area? Y 

8. Is the project within 5 miles of a growing caronamity (generally, >5% per 10 man)? 

9. to the kical study area chammenzed by middle mallor high income levels? Y 

10. Is the local only area free of meoreriorieins on development (e.g., sewer inonetwittres, growth restrictions)? Y 

11. Is the local study area within a 30-minute drive of a MOT employes= center? 

12. Dom dte local soidy area have relatively high land availability/tow land prices (generally <one-third of larger parcels 

developed)? 	DX 

13. Is the vacant lard ctaracterited by mlarivoly large parcels? 	DX 

14. La the local study area characterized predominately by level land (generally, <5% slope)? Y 

15. Is the project's Potential Inspect Ana characterized by sails suitable for development? 	Y 

16. Is the project's Poo/raid Impact Area predowdrandy free of flooding or wetlands? 

17. Does tie local study ama have relatively low land avaliabelity/bigh land prices (generally >two-thirds of larger weeds 

developed)? 	DX 

18. Is die Kcal study area served by existing principal =era& and onsterkewer systems? 

19. Is the local study area covered by relatively few government imitate:bons? N 

20. Is the beat study area characterized by pearly enforced coratig regulations? N 

21. Goes She toed study area lack recent (geseraliff. <10 yean old) mu= plans? 

Sans 
	

At-fi llet= 	Eta 111 

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 values, making the presence 

of other amenities such as additional transit 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 
effect 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 area has resulted in the 
frequent updates to planning documents and zoning ordi-

nances to ensure 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 inducement and cumulative 

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 

identification 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 (MI) 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, four 

lane freeway with grade separated interchanges connecting 

Route 196 in the west to Route 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 growth and development in this region. The 

construction 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 Council (the Metropolitan 

Planning Organization), 
The 1993 Grand Rapids South Dentine  FEE reviewed for 

this case study addressed the construction of a four lane, lim-

ited access freeway to serve as a bypass around the city of 

Grand Rapids (Figure E-4). This case study will examine 

how project indirect impacts were identified and examined in 

the environmental impact statement process and will apply 

the suggested framework for accessing indirect effects. The 

Grand Rapids South Belthne project was chosen for applica-

tion of the suggested indirect effects framework as it consists  

of a new highway (beltway) to serve suburban growth in a 

rapidly growing metropolitan area. 

Currently, tine project hes been stalled by the lank of fttnd 
ing. A proposed gasoline tax was supposed to fund this and 

other projects, but the tax was not approved. MDOT is still 

negotiating with land owners 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 a set of metrics 

or qualitative descriptors of a transportation system's perfor-

mance.) "If a major east-west facility is not developed in the 

60th to 68th Street vicinity, one of the major east-west road-

ways such as 52nd, 60th or 68th Street may develop accident 

and congestion Roblems similar to those of 28th Street. 

where rapid development has placed large travel demands on 

this free-access facility" (FEIS, 1993: 2-6). In addition, the 

travel times will be reduced with the operation of the Belt-

line. This road will serve as bypass for Grand Rapids and 

divert traffic from 44th Street, 28th Street and Interstate 196, 

thus reducing congestion on these arterials. Finally, the proj-

ect can divert long distance truck traffic away from the local 

road network. 

1.3 Affected Environment 

and Alternatives Considered 

The South Bel tline study area encompasses portions of 

the cities of Wyoming, Grandville, and Kentwood and 

most of Byron, Cascade, Gaines, Lowell, Boone, and Cale-

donia Townships in Kent County and Jamestown and 

Georgetown Townships and the City of Hudsonville in 

Ottawa County. These areas are experiencing the largest 

amount of growth in the Grand Rapids metropolitan area. 

The transition from a rural environment to a suburban one 

with significant medium- and low-density office and indus-

trial development is prompting the increase in both employ-

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 for the year 2010 is 

69,000. 
The FEIS examined four alternatives in detail: the no 

build, transportation systems management, limited access 

freeway, and controlled access boulevard. The no action 

alternative consisted of regular maintenance of existing high-

way facilities and local roads. There would be no changes in 

existing roadways. "The projected increase in traffic vol- 
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limes 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 roads. 

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 

interthanges connecting the freeway to major north-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 

consiOed of two potential alignments, and the eastern 

segment consisted of three potential alignments. The pre-

ferred alternative for this project consists of segment W2, 

MI and E2. 
The controlled access boulevard required a minimum of 

a 250 foot wide right of way which would also have two 

lanes in each 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 addressed the indirect effects of potential 

induced growth in the following manner: 

"The latter point of secondary development at the intersec-
nuns or interchanges has becomes a critical issue with the 

permitting agencies including U.S. EPA, U.S. Fish and 
Wildlife Service (F&WS), and the MDNR [Michigan 
Department of Natural Resources). They are requesting that 
controls be in place that regulate the development that will 
occur at major interchanges or intersections to minimize the 

impact on the natural environment, primarily wetlands. 
Efforts are underway in Kent and Ottawa Counties to over-
see and coordinate development activities which are regu-
lated by the cities and townships.. _The Federal and State 
agencies have no legal authority for such regulation" (FELS, 
1993: 1-13). 

There is also a chain of causality for indirect land use 

impacts at freeway interchanges and boulevard intersections: 

"The potential for secondary development was determined to 
be high where there was substantial vacant land; a compati-
ble pattern of existing land uses; an important intersecting 
north/south arterial, and the absence of apparent wetland and 
topographic constraints. One or more of these factors was 
considered to represent a significant constraint for inter- 

changes and intersections rated as having low potential" 
(FELS, 1993: 5-3). 

Six indirect effects were identified in the FEIS and are 

summarized below. 

SOCIOECONOMIC 

• Economic Development. The FEES provided informa-

tion on both freeway and boulevard land requirements. 

Both direct and indirect land takings were calculated: 
"Mhe total 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 

• Land Use. Professional judgement was used to deter-

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 there 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 

parallel roadways would have less traffic and congestion 

thus facilitating local movements. 

WETLANDS 

Wetlands. The greatest discussion of indirect effects 

relating to project encroachment involved the issue of 

wetlands. Permitting agencies wanted the impacts to 

wetlands addressed in the FEIS. These agencies did not 

want rampant development occurring at the inter-

changesfinterseetions which is one of the major reasons 
why the freeway alternative was picked "Secondary and 

cumulative impacts to wetland resources would 

undoubtedly result from uncontrolled development 

associated with the boulevard alternative" (FEIS, 1993: 

5-66). Permitting agencies also wanted the avoidance of 

wetlands to the greatest extent possible, since construe- 
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don practices could increase surface water runoff, alter 
groundwater hydrology, and increase sedimentation, all 
of which could impact wetlands. 

AESTHETIC AND VISUAL CHARACTER 

• Aesthetic and Visual Character. The aesthetic 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 Needs and Goals 

In 1992, the Grand Valley Metropolitan Council under-
took a study of metropolitan wide growth patterns and trends, 
aimed toward developing a "common vision" for the future 
growth of the metropolitan area. The metro blueprint has 
three central themes: 

I. 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 lands and greenways through- 
out the metro area (Ada Township. 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 
system 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: 

"[Title Southbelt will provide more convenient access to 
major employment centers in the southeast Grand Rapids 
area. Trips that currently lake from 30 to 40 minutes will be 
reduced to 20 minutes on the Southbelt. This situation will 
make Hudsonville more attractive to persons working some 
distance away but who desire a 'small town' living envi-
ronment. Similarly, Hudsonville's business and industries 
will be more accessible to customers and employees living 
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in a larger areas, and industrial demand should increase 
because of the larger employment base which will be cre-
ated due to reduced travel time. It is anticipated that the 
advent of this latest major improvement will help to write 
the next chapter in Hudsonville's development" (Hud-
sonville, 1989: 55) 

In addition, Hudsonville has several goals relevant to the 
Behline including encouraging "future residential, 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). 

Ottawa 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 between access to 
land use and the need to move traffic along major roadways 
(Ottawa, 1992: 7). 

By completing Tables E-I 5 and E-16, the study area's 
goals and directions become more obvious. 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 meet 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-I 6. 

Step 2. Identify Notable Features 

Referring to Table E- 17, notable features of the area 
include ecosystem and socioeconomic characteristics. The 
following features were identified from field visits, inter-
views with local planners and comprehenstve plans. 

The notable features 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 

puck where applicable) 
Location:  

travel times. The reduction of travel times will create new 
opportunities for development, as noted in the city of Hud-
sonville's master plan. Also, the Beltline 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 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, and wetland impacts. The completion of the road 
will change both automobile and truck traffic 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-I9). 

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. 

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 a 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 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 Effect 

Date: 

Seteiallkall=difakkla4-04411 
_L. 	nalete adequate, appropriate and aeceedble 
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▪ COSOpiy with mate and federal water end air 
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Provide a range of services accessible to all 
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Provide mend mastagemem of mild and 
hazardous White 
Other 	  

Ozone 

Archaeolorkal Ater 

pnennene Onnornmity Galt 
Support activities to meet angina economic 
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Provide anerey-effleien transpemitiou 
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Maintsia aura sirmaimit diversity 
Protect emetic diversity 
Restore modified ecosystems 
Other 

Non 
Reviewed by: 

shouldered hawk). The study area is in non-compliance with 
the Clean Air Act Amendments (ozone), and there are loca 
dons of poor traffic, such as 28th and 44th Avenues. 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 An, 
Uniform Relocation Act, 

Product: List of notable features for the indirect effects 
assessment, with an accompanying map illustrating the Inca- 

hatairrialaarks  

_Mg , •  harczeges harm' at  
nitre seeder hatritar  

Indiana bar  

Affilirdina 

tion and the extent of the feature, where appropriate. Com-
pletion of Tables E-17 and E-18. 

Step 3. Identify Impact-Causing Activities of 
Proposed Actions and Alternatives 

The proposed Helaine 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 

Step 4. Identify 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 transportation network in areas which 
previously had no connections which will create pressure to 
develop these areas. In addition, there will he 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 Benne shift development patterns in the 
region? How can development around the interchange areas 

be controlled? 
Other questions relating to indirect effects are: 

• Socioeconomic: 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 affect the 
region's natural resources? What will be the impacts 
from runoff and air and noise pollution? 

• induced Growth: The project is likely to influence inter-

regional land development locations. What will be the 

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 occur in 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 Behline 
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 local plans, and the role of the Beltline in 
development plans. SLAM--(Simplilied 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 traffic 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 used lo 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 rate and the effects of the pro-

posed project on the central business districts. One could 
also use inform:ation 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 

ar Nov_ r_i_as pire: 	rr,i,74711,8earic aplopwh'z't c4E.,  "bk)  Date: 	at. 

Faangssaeatann 

/ 	Regional habitats of comenstiontical areas 
Earn threatened or exhumed species and associated habitat 

Specisa reipi—inng high survival rate* 
Mame intrinsic num of increase fluctuate greatly 

with vtiblertaie keystese predators or materialists 

Secluesatimiriming 

Substandard =Gunn of open Rime and recreation 
Nost-complinnce with um ard federal environmental laws 
High comminsion of uncoonolled solid and hazardous waste sites 
inadequate affordable housing 
Inadequate access to amenities 
Ecanousically diusessed arem 
Lack of in:Make& land use matrolt 
High proportion of population comic:inn of 

?dimities 
Lowincome residents 
Elderly 

Low proportion on—mg-term residents 
Locations of poor Gallic flow 
Other 

dirdiainal 	 Dale 
Reviewed by 

152 

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 
project. 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 MPG), 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 area. 

Product: Technical memorandum combining steps 1 
through 5. 

Step 7. Assess the Consequences and Develop 
Mitigation 

Depending on the consequences, 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 Helaine. 

4.0 CONCLUSION 

The framework provided a structure for assessing the indi-
rect effects of this project. An analysis of intraregional devel-
opment shifts would have been useful on this project. This 
analysis would have required examining a study area larger 
than the immediate corridor to include the effects on other 
activity centers in the region (e.g., the city of Grand Rapids 
CBD), hr this way, the consequences of the effects could be 
examined in a regional context. 
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ppejgoal Study Area Condit:tom 

A yes answer indicates that ©auditions generally favor grout= the more yes answers, the higher the certainty that regional cordial:nu 

generally favor growds.1 

I. 	Is the regional population increasing rapidly (generally, >5% per 10 years)? 

2. 	Is the region consekred favorable for receiving FHAPIA loms? ? 

Ate there any major growth generators (e.g., universities. military installations, induories, tourist anracbons) in dm region? Y 

4. 	Is the regional office/eommereill market characterized  by low (generally. <10%) vacancy num in ITV dial' of Ware r 
Is the region's business and cry= leadership committed to mutt development? 

Is the region an exporter of natural resources? 

LINA  Study Area Confligigni 	
"? 

[If it is concluded that regional coalitions gamily favor growth, then prnceed with the next tones of questions. A yes answer indicates 
that the area in the immediate project vicinity has land use conversion potential; the more yes answers, de higher do certainty that lens use 

conversion will be induced by the project to its immediate vicinity.] 

General loth/prom 

Is the regional path of developer.= in the direction of the local study area? Y 

S. 	Is the prmect within 5 auks el a growing community (generally, >5% per 10 years)? 

9. lithe local study area characterized by middle and/or high income levels? Y 

10. Is the local study area free of moratoriums on development (e.g., sewer moratoriums, growth restrictions)? ? 

s 	 f 	 t• • 	 • 	 • 1 	 • I, 	 • 	 IP , 	 • • • 	 I 	 • • •• • • •-• • 

11. Is the local study area within a 30-initiate drive of a major employment center? 

12. Dom the local study area have relatively high land availability(low land prices (generally <one-third of larger parcels 
developed)? 

13. Is the vacant land characterized by relatively large petals? 	Y 

14. is the local study area characterized predominantly by level land (generally, <5% slope)? N 

5. 	Is the project's Potential Impact Area characterized by sods suitable for development? 

16. Is dm project's Potential Impact Area predominantly free of flooding or wetlands? 

Indieggirs of conditiors favorable to conversion to higher density deyeloomera 

17. Does the local study area ham relatively low lard availability/high lard prices (generally >two-thirds of Larger parcels 

Ill 	

developed)? 

Is the local study area serval by existing principal arterials and water/sewer systems? 

19. Is the local study area covered by relatively few governmental jurisdictions? N 

20. to the local toady area characterized by poorly enforced zoning regulations? N 

21. Does the local study area lack went (generally, <10 years old) master plans? 

Nos 
	

A`latm 	Lux 

TABLE E,20 
CHECKLIST FOR ASSESSING STUDY AREA'S 

POTENTIAL FOR INDUCED GROWTH 

huject Name: Grand 12apids South Beldam  Location: QuiggLaggi 	Analyst: !. Parry Date- 3/14/96 

Reviewed by: 

TABLE E-2I 
EVALUATION MATRIX FOR PROJECT INDIRECT EFFECTS OF CONCERN 

Project Name Grandifenid,LSodagiflOg Location: Geoid Rapids Ml  Analyst:  1.  Parrv Mar Ella 

Stimulates complementary imuca development 
development 

Vet (Comm 
Seto gi 

No (Arsouatent 
Complus) 

[

Indirect Erten Type Palatial Manifestation 
of Indirect Effects (flat) 

• 
Link between Indirect 

Effect and Goal or Notable 
Feature that Meets 

Assessment Criteria' 

Ecasystem-related 

Socioeconoinic.related 

-Wetlands'  

Serves specific 
development 

Influences location 
decisions 

Ecosystem-related 

Socioeconomic-related 

Indirect Mesta from 
Med Effects (List) 

Direct Effects from 
Impact-Causing liedvilles 

Encroachment-Alteration 

Induced Growth 
(Aceess-Alterstion) 

Effects Related to Induced 
Growth 

Assessmeru criteria w (I) Confidence that the effect to likely to occur; (2) Know enough about indirect effect to make considenuon useful; anc 
(3) Need to know about the imp= now. 

Name 
	

Affiliation' 
	

Date 
Reviewed by: 
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5.0 REFERENCES 

Ada Township. Master Plan, Beta Design Group, adopted 1995. 
City of Hudsonvil(e, Master Plan, The WBDC Group, adopted 

1989. 
Final Environmental Impact Statement, Section 4(1) Evaluation, 

Grand Rapids South Beltline, from 1496 to 1-96 in Ottawa and 

Kent Counties, Michigan, Mohigan Department of Transporta-

tion, 1993. 
Grand Rapids South BeItline Urban Area Impart Study. 

Schimpeter.Corradino Associates, 1985. 
Ottawa Counry Development Plan, Design Plus, P.C. & The 

WBDC Group. adopted 1992, 

E-5 CASE STUDY REPORT: LACKAWANNA 
VALLEY (PA) INDUSTRIAL HIGHWAY 

1.0 PROJECT DESCRIPTION 

1.1 Introduction 

The Lackawanna Valley Industrial Highway (LVIH) is a 
proposed 15 mile, four lane, limited access highway from 
Interstate 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 analyzed in the environ-
mental impact statement 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- 

portation project developed to stimulate economic and land 
development. The FE1S 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 Lackawanna 
Valley Planning Commission has just finished a plan devel-
oped to minimize the indirect effects caused by this project. 

This highway is located in Lackawanna County, Pennsyl-
vania (northeastern Pennsylvania) and the project area is not 
well connected to major arterials, such as 1-80, 1-81, 
1-841380, 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, Jermyn, 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-
turing. Since the 1950s, the Valley has suffered an economic 
decline due to the decrease of these industries. 

In June 1992, the Pennsylvania Department of Trans-
portation (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- 
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tion of the adjoining 1-81/84/380 interchange and additional 
lanes on 1-81 south to the Central 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 LVII-1 is currently being constructed in 14 sections; 

the first section was completed in March 1994 and the last 
section will be completed in May of 1999. PennDOT 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 LVR-I is planned to fulfill four major 
needs related to improved access in the Lackawanna Valley. 
Curiently, 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 to the steep topography 
and 'mining activities, development in the valley has concen-
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, a boule-
vard with at-grade interchanges located on the western 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 economic decline primarily 
due to obsolescence of the traditional industries and long-

term 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 
lag 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 
U.S. Route 6, O'Neil Highway, and other two lane roadways. 
If no 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 
U.S. 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 compromised. 

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 said recre-

ation, Mitigation efforts for the highway project may be able 
to reinforce resources and opportunity areas identified in that 

plan (FE1S, 1992; 3). 

1.3 Affected Environment 

and Alternatives Considered 

The LVIH cordnor 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 commercial 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" 
(kIS„ 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 relatively high transportation effectiveness, fewer engi-
neering problems, 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 
had 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 
segment 2, C on segment 3, and C on segment 4.) The 
selected alternative had the same alignment in Segments I 
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 reflects the 
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comparative advantages of this alternative location away 

from the developed area and the minimization of the adverse 

impacts. In general, the public's input was an important con-

sideration in the recommendation of the selected alternative" 

(FEIS, 1992:10). 

In addition to these alternatives, the FEIS also discussed 

the no Build alternative. According to the FEIS, this alterna-

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 
assessment, potential development 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. 
(992: V-2). 

The technical memorandum uses the CEQ definition of 

secondary effects and describes the rationale for assessing 
indirect effects: 

"Guidelines, prepared by the Council on Environmental 
Quality (CEQ) for implementing NEPA, broadly define sec-
ondaiy 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 PennLIOT 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 LV1H project need is defined as the 
need to provide direct anaess to the existing regional highway sys-
tem from the Valley to better realize economic development 
opportunities ... Themfum, development induced by the con-
struction of the LVIII is not only anticipated but also desired. 
The induced development may in rum impact the regional 
environmental resources which would constitute a secondary 
impact of the LVIH. Because of the indirect nature of sec-
ondary impaccs, this examination focuses primarily upon the 
'functional relationship' between the specific environmental 
resources within the larger environmental system" (Techni-
cal Memorandum, 1992:1). 

As another example, impacts to aquatic resources were 

described as: 

"Direct effects, as define here, would occur if the stream was 
located within the boundaries of the site. Direct impacts 
include bridging, culvening, and surface water runoff and 

dewatering effluent associated with development construc-
tion. A stream located adjacent to a secondary development 
site would be the recipient of indirect impacts. An indirect 

impact, as defined here, would include increased surface 
water runoff to the stream during and following develop-
ment" (Technical Memorandum 1992: 29). 

The basis for this secondary impact analysis wits 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 a 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 mends 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 LVIII 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 that industrial development 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 LVIFI 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 affected 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 
municipality, the Scranton-Lackawanna 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 resources, water supply, 

waste water 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 summarizes how each of these 

issues was assessed: 

WETLANDS 

Hydrology. The wetland analysis for secondary devel-
opment was conducted using existing information (such 

as NW1 mapping, wetland data collected for the LVIH 
Lackawanna County Soil Survey, and field reconnais- 

AR000301 33 



164 
	 165 

sance) and a limited field view. The number of wetlands, 
acres of wetlands, acres of hydric solid and acres of 
hydric component soil were estimated for each develop-
ment site. 

BIODIVERSITY 

Species Diversity. This analysis used both existing hiS-
torical information (USGS mapping Anderson Land 
Cover/Land Use Mapping and critical habitat mapping) 
and field view. Biodiversity was evaluated at two dif-
ferent levels, beta diversity (species diversity between 
community types within one specific site) and gamma 
diversity (species diversity among communities over a 
geographic region). 

TERRESTRIAL HABITAT 

• Vegetative 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 vis-
ited to determine the types of vegetative communities 
present. The vegetative communities, critical habitat and 
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 utilized information from the Pennsyl-
vania Natural Diversity Inventory data base and related 
publications. The purpose of this analysis was to deter-
mine the potential occurrences and the existence of 
preferred habitat of species of special concern within 

the sites. 

SURFACE WATER AND AQUATIC RESOURCES 

• Surface Water Resources. USGS mapping, U.S. EPA 
STORET data, U.S. ACOE's Lackawanna River Basin 
Report and Pennsylvania 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 
have adverse effects to the stream. 

• Aquatic. The aquatic survey included flow measure-
ments, chemical analysis, elecia-ofisbing studies, and 
substrate composition analysis to determine quality rat-
ing. This rating and the geographical relationship to the 
proposed development sites were used to rank the poten-
tial impact to the streams. 

AIR QUALITY 

• A qualitative analysis was done using information on 
industries that have 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 Memorandum noise impacts 
will be minimal. New residential areas are not expected 
to generate noise and commercial and industrial areas 
are not near sensitive receptors. 

MUNICIPAL INDUSTRIAL, AND HAZARDOUS 
WASTE FACILITIES 

The evaluation of potential for hazardous waste sites and 
landfills witi based on data acquired during the LVIH 
corridor evaluation. State and federal data bases were 
reviewed to locate known hazardous waste sites. "A 
qualitative assessment of a given site's potential to con 
min 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 credibility. 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 large deposits of calm 
and silt, the secondary impact (i.e. 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- 

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. 

INFRASTRUCTURE 

• 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 calculated from 
NPDES permits and operation reports for both develop-
ment scenarios and compared to the existing hydric 
capacities at the two local treatment plants. Sites were 
also evaluated in terms ease of connection to the collec-
tion system. 

• Natural Gas Distribution and Supply and Electrical 
Power Distribution Supply. 'These issues were discussed 
very briefly and there was no impact 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 calculated. 

• Stomtwn ter and Floodplain Management. Existing 
drainage problems, location of floodplains and existing 
institutional controls were evaluated to determine the 
impact rating for each development site. 

ECONOMY 

Economic Development. Due to the development of the 
LVIH, additional income will increase. The minimum 
development scenario predicts that there will be 9,000 
additional jobs, while the maximum development sce-
narios predicts that there will be 14,000 additional jobs. 

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 county, 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 die 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-
lowing land uses: undeveloped, residential, commercial, 
and industrial, 

3.0 FRAMEWORK APPLIED TO THE PROJECT 

Step I. Identify Study Area's Needs and Goals 

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 to 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 Valley; 

• 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 creates unified region 
centered on heritage and tourism, the economic revitalization 
goal has direct relevance to the Lackawanna Valley 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 
maintain current 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 
community, and achieving adequate, appropriate open space 
and recreation. Economic opportunity goals include trigger- 
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lag economic export activities, attracting a work force, and 

encouraging redevelopment of older areas for new purposes. 
Ecosystem protection goals include protecting ecosystems, 
protecting sensitive environments and restoring modified 
ecosystems. Table E-23 indicates that declining population 
and employment in the Valley, as well as zoning, municipal 
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 
E-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  

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) 
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 Bow. 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. 

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  

for its strategic location since it is in close proximity to both 
interstate and regional highways. In addition, the Valley 
municipalities have skilled and experienced workers, stable 
communities, and a low cost of living and of doing business. 

In addition to inducing development, the LV1H 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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Reviewed by: 

areas, and wetland impacts. The completion of the road will 

change both automobile and truck traffic patterns in the 

region. In addition, there will be emplacement of spoil and 

overburden. Finally, the chemical 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 or project and 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 having 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 economic 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: 

• Socioeconomic: Will the induced development create 

suburban sprawl 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? 
• Ecological Effects: How will habitat fragmentation 

affect 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 

area conditions indicate that the businesses and civic leader-

ship are committed to rapid development and the industrial 

parks are potential major 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 patterns, since the 

local officials and the regional Chamber of Commerce 
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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 (PennDOT) control and are 

examples of induced effects. The subsequent Lackawanna 

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 fists 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 suggested framework emphasizes targeting the effects 

that have a degree of certainty to their occurrence, a speci-

ficity to the extent of the occurrence and a need-to-know  

impact, The methods, described in a preceding section and 

used in the Technical Memorandum of the FE1S, 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 to know about these issues to gauge if the proposed 

development is closet to the minimum or maximum level of 

development. 

Product: A technical 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- 

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 occur 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 maintaining 

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 LVEN. The gainers are the municipalities and the 

people living in the Valley 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 
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municipalities outside of the study area who will lose the new 
development when it locates adjacent to the LVIH. 

In 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 PennDOT 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, Peru:MOT, Penn. Department of Com-
munity Affairs, Penn. Department of Environmental 
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 PEIS were concerned with poten-
tial environmental consequences of the economic develop-
ment expected to accompany the new highway. The federal 
and state agencies were looking for some assurance that 
development occurring as a result of the highway construc-
tion would take place in an environmentally-sensitive man-
ner. In response, the Lackawanna County Regional Planning 
Commission proposed to the agencies that a study be under-
taken to analyze the secondary impacts of the construction of 
the LV1H and that a framework for future Land use in the Val-
ley be devised, along with transportation improvements and 
land development regulations, to protect environmental 
resources and community character. The Lackawanna Val-
ley 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 is framework for the future growth in 

this region. There are detailed recommendations in several 
areas which will be sununarized below: 

• Cultural Historic. and Landscape Resources Conserva-
tion 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 

resource conservation, environmental protection and 
very low density residential development. Growth areas 
are usually 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 landowners in the low growth areas. Medium 
to high density should occur close to central business 
districts and existing neighborhoods. 

• Circulation Plan. The plan involved traffic modeling to 
determine the future traffic needs of the Valley. By 
implementing the plan, three major areas of traffic con-
'gestion will be relieved. Strategies to provide for future 
transportation needs include: traffic monitoring areas, 
traffic signals, new bridges and highway construction, 
and congestion management corridors. 

• Community Facilities Plan. This plan briefly discusses 
the future needs of the schools, emergency services, and 
park and recreation facilities. 

• Environmental Protection. This plan discusses storm 
water management and flood and erosion control by stat-
ing that "local refutations be promulgated in the Valley 

and in all surrounding 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. 

• Reclamation Plan. "The corridor plan emphasizes the 
reclamation of mine spoils for development areas for 
future industrial, commercial, institutional, residential 

and open space uses....The most accessible sites to 
LVIH interchanges. ..may achieve a high enough eval-
uation to justify the expense of strip mine reclamation to 
prospective developers of business parks, shopping 
centers, or similar relatively high-intensity uses in the 
Valley," 

• Utilities Plan. The plan encourages that central water 
and sewer service be limited to the aces designated for 
growth, which will prevent sprawl from occurring. New 
sewer lines will be constructed to reach the Interchange 
Activity Centers and other areas designated for new 
development. 

• 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 
reflects generally modest population growth, more sub-
stantial employment, a balanced land-use mix, conser-
vation of natural and cultural resources, mine spoils  

reclamation, and efficient utilization of existing water 
and sewer systems. The Plan 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: 

• Interchange Activity Centers. These centers occur at the 
interchanges of the LVIH and concentrate commercial 
development at these areas, thus preventing 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, aquifer 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 
municipalities, highway strip development located on 
Route 6, and Interchange Activity Centers. 

• Open Space, Parks. These areas include parks, game 
lands, floodplains, 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. 

• Growth 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 LVIH 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 future develop-
ment." As part of the Corridor Plan, model land 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. 

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 impacts 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 
assistance in developing a plan to mitigate the effects of the 
proposed highway. 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. 

5.0 REFERENCES 

Final Environmental Impact Statement and Section 41f1 Evaluation 
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Plan for the Lackawanna Heritage Valley, The Lackawanna Valley 
Team, 1991. 

Lackawanna Valley Corridor Plan, Lackawanna County Regional 
Planning Commission, no date. 

E-6 CASE STUDY REPORT: STEWART 
AIRPORT PROPERTIES (NY) DEVELOPMENT 

1.0 PROJECT DESCRIPTION 

1.1 Introduction 

Stewart International Airport in Orange County, New 
York is a general aviation facility at the junction of Inter-
states 84 and 8'7 (see Figure E-10). As part of efforts to 
relieve projected growing air traffic 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 planned water and sewage infrastructure, tax incen- 
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fives 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 Airport originated front 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 economic impact to the local com-
munities, the airport operations agency was given a legisla-
tive mandate to promote economic development for the 
communities in and around Stewart Airport and to provide 
paymentsin 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 govern 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 to 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 Properties project, the purpose of the proposed project 
is to: 

IDJevelop portions of the Stewart Properties that would 
promote the utilization of Stewart International Airport as a 
regional airport: 

• to generate revenues for the State of New York; 
• to 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 eatables through payments in lieu of taxes 

to local municipalities and school districts by providing 
for non-aviation, aviation compatible development on 
state-owned property (FEIS 

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- 

mately 26 percent of the space is allocated for office,/ 
commercial space. Approximately 1,000 acres presently 
house 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 farmland. 

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 1970 to 1990 
and was the center of population and housing growth in the 
ten-county New York-New Jersey region surrounding Stew-
art Airport. Employment growth, however, was centered in 
Bergen County, NJ, and Westchester County, N.Y. The site 
is host to various wildlife, wetlands and potential archaeo-
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: 

Alternative I, the no-action alternative, examined what 
impacts an equal amount of planned development off-
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. 
Alternative 4, the scattered site alternative, desired to 
maximize the area available for development without 
disturbing wetlands and other environmentally-sensitive are   

• Alternative 5, 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 preferred alternative for its level of wet-
land mulling avoidance, minimization of impacts on wildlife 
resources, and general preservation of the existing site in its 
current state. 

The analysis of No-Action Alternative warrants discussion 
as the impact methodology employed here differs from those 
used in the Build Alternatives. The analysis of the No-Action 
Alternative 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 approximately 6.25 MSF of develop-
ment may occur if it is not accommodated at Stewart Airport 
Properties. The 6.25 MSF represents the total planned devel-
opment minus the development area adjoining the airport 
that is 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-
ment. Local planners were interviewed concerning 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 65 vacant sites in the 
primary impact areas for /and use constraints 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 hydrology, 
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 assumed that areas mapped either on the 
National Wetland Inventory (NWI) or NYSDEC wetland 
maps will not be developed. However, it has also been 
assumed that if current development practices continue, 
areas that are mapped as hydric soils, but do not correspond 
to NWI or NYSDEC wetlands will be developed in the same 
proportion as other non-wetland soil mapping units.... A 
level of illegal filling was anticipated under the No-Action 
Alternative although, theoretically, it should not occur 
WEIS, plII-131. 

Moreover, impacts to potential archaeological resources 
was also a concern as only undertakings on federal property 
or those using funds fall under the provisions 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 filling 
of 100 acres of wetlands and potential impacts on land hav-
ing potential archaeological 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-
ferences were evident in the identification and evaluation of 
indirect effects and the study 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 in terms of new residents using mod-
elling techniques. For the study of the physical environment, 
for example, wetlands and floodplains, the identification of 
indirect effects relied primarily on professional judgement 

and academic 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 area of analysis for indirect effects also differed 
between the social and the physical sciences. While the phys-
ical analysis examined indirect effects that were largely con-
fined to the site, the analysis of growth inducement from the 
project was extended to the ten-county region surrounding 
Stewart Airport. 

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 include: (1) the direct impact-impact asso-
ciated with the initial dollar expenditures generated at the 
construction site and from the operation of the business 
establishments; (2) the indirect impact-impact generated by 
the supporting industries which supply the materials, equip-
ment, and services required to support the initial direct 
impact; and (3) the induced impact-impact generated by 
increase in consumer spending as a result of an increase in 
household income (FES pV•1]." 

For an environmental use of the definition, impacts to veg-

etative resources were described es: 

Direct impacts are those that result from actions taking 
place at a specific location and that physically impact that 
location (i.e. the cutting of a forest). Indirect impacts are 
associated with actions that take place at one location, but 

that affect nearby adjacent locations (i.e. increased sediment 
accumulation in a streambed that is downslope of a recently 
cleared forest). Cumulative impacts are impacts that occur at 
the landscape level and are not confined to the project site 
(i.e. the piecemeal removal of a resource, such as forest 
acreage, to a point where the land can no longer support all 
elements of the forest community) (FM pV-168). 

Impacts to wildlife were defined as: 

The direct impacts to wildlife will result from habitat 
destruction. Indirect impacts are associated with the obstruc-
tion of migratory and movement corridors within and 
between habitats, habitat isolation, physical encroachment, 
landscape fragmentation and water quality degradation 
IFFIS pV-180J. 

It should be noted that these definitions of indirect effects 
are lacking the "reasonable foreseeable" criteria outlined in 
the CEQ definition. Ten indirect effects were identified in the 
FEIS and are summarized below. 

SOCIOECONOMIC 

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 a 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 flexible 
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 a regional economic input-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 as a 
result of the project. 
Population. The induced growth in population as a 
result of the project was estimated by multiplying 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 a population alloca-
tion model based on a probability matrix of travel times 
between zones which assumed that long commute times 
were undesirable. The end result was a forecast of pop- 

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 gathered together with 
information on existing municipal tax rates and existing 
payment-in-lieu-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 commensurate increase in criminal 
offenses. The study applied the per capita rate of 
offenses in 1987 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 runoff 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 stream 
crossing. The indirect effect is that the placement of till 
within the 100-year floodplain will result in reduction of 
floodplain storage volume. The analysis for floodplain 
effects notes that the NYSDEC Floodplain 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 not increase the water surface elevation of the 
base flood more than one foot at any point.' The FEIS 
recommends that a detailed hydraulic analysis be con-
ducted for the stream crossing design to maintain exist-
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-
owl.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 areas adjacent to wetlands 
from the change in hydrology as a result of vegetation 
loss. 

* Wildlife. 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-I 83]. 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 area 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 through professional 
judgement. 

vant to the area and may offer insight to defining the study 
area boundaries. 

This Me study application of the framework will use the 
goals-stated in area master plans and concerns voiced in the 
public comment section of the project FELS. 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 area 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 valid. 

Product: Complean 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 area 
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: 

TABLE E-29 
ORGANIZATION AND TABULATION OF GOALS CHART 

(Check where applicable) 
Project Nutlet 4Cdinfl2iRggilieL blear. „;„2 	• _a_ ...AY= A-Ctitag. Pair 12126.  

Scial Health awl Well-Brine Goali 
_C 	Achieve adequate, appropriate and acceseibie 

op= space and recreation 
Comply with Hale and federal water un air 
quality laws 
Preserve or mate multicuintral diversity 
Preaerie heritage 
Provide choice of affordable residential 
loran= 
Provide urban environment for dame with 
special needs 

_1„ 	Promote land use pattern with aeme of 
community 
Provide a range of services accenible to all 
Promote a healthy and safe etiviromican 
Provide sound management of solid and 
hazardous waste 

j. Other 2rxiscitazolltatascasi 
recreational homing area,  

Folontois,goottuntly 0011 
Support activities to meet changing economic 
conditions 
Provide cnergyefficient transponation 
Provide developments with transit-support= 
capabilities 
Target economic capon activities 
Attract and maiutain workforce 
Promote nal of smaller, paned-over sites 
Eneentage redevelopment of Mlles areas for 
DM purposes 
Other 'adOtiketsaiLlegfg 

MOSRgagligMRippaChliagihgaifim 

EGOIXZernier=lial..Ctitait 
Protect ecosystems 
Minim fragmentation 
Prato= native species 
Protect rare and keystone species 
Peeled sensitive environments 

natural processes 
Maintain natural structural diversity 
Prated generic diversity 
Restore modified ecosystems 
Other 
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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, a 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 E-30). The checklist helps frame the issues rele- 

• Deer concentrations/wintering areas - significant habitat 
• Heron rookeries - significant habitat 
• Jefferson salamander - state special concern species 
• Blue-Spotted Salamander - state special concern spe.:es 
• Spotted Turtle - state special concern species 
• Red-Shouldered Hawk - State threatened species 
• Cooper's Hawk- state special concern 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 

&ma 
Reviewed by 

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 economic distress. Mid-
dletown. 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 
assessment, with an accompanying map illustrating the loca-
tion and the extent of the feature, where appropriate (see 
Tables E-31 and E-32). 

'Was 	 Rate 

Step 3. Identify lmpact-Caustng Activities 
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 
marketed for its strategic location of the site, at the juncture 
of two interstate highways and adjoining Stewart Interna-
tional Airport, with the attraction 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 

(Cheek when applicable) 
Pro'  None: Stcont Per 	 Analyst: A.,422:5L_ Dow 

EaointmErt 	 &wax 

Regional habitats of concern/critical areas 
Ram, threatened or endangered species and associned habitat 
Species requiring high survival rates 
4ecies whose intrinsic rates of increase fluent= greatly 
Communities with vulnerable keyswae predators or materialists 

M. Other  Large &Mine izeelelVe  

Sociatcomishalana 
Substandard amounts of open space and recreation 

- Non-compliume with mate and federal environmental laws 
High coocentration of uncontrolled solid ad hazardous waste sites 
Inadequate affordable housiag 
tardograto access to amenities 
Economically distressed areas 
Lack of innitiond lard use COMAS 

___ 

- 	

High proportion of papubadoss consisting of 
Minorities 
Low-income residence 
Elderly 
Yoummth  

Law proportion ofTong-term residents 
Lccatim of poor traffic flow 
Other 

dada= 	 ffsff 

of 	 o o4.1o , 	 11 de iv ,  /t 

d o? • tin/J/4,77'AT . 

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 example. 

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 Vlacho's systems network approach all take a holistic 

approach to identifying impacts. The chains of causality 

can be used to 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 as a result 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 energy subsidies as-

sociated with locating at the site may encourage existing 

businesses in the county to leave their present locations for 

new space at Stewart Properties. Existing warehouse ten-
ants in the cities and tenants in the county's existing indus-

trial parks may be prompted to move to enjoy improved 

access at the project site. The master plan specifically stated 
that the proposed development would alleviate pent-up 

local demand for office/warehouse space of up to 200,000 

sq. ft. 
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 

economic 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 front existing office and industrial parks into 

newer, subsidized space in Stewart Properties/ How can this 

effect be prevented? 
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&signal Study Area CondiOope 

[A yes answer indicate.s that conditions gererally favor inawdy the more yes answers, the higher the certainty that regional conditions 
generally favor grcurds] 

I. 	Is the regional popidation increasing rapidly (generally, >5% per 10 years)? 

2. Is the region considered favorable for receiving F .HANA loans? DX 

3. Are there any major growth generators (e.g.. universities, military installations. industries. tounst attractions) an the region? N 

4. Is the regional office/commercial market characterized by low (generally, <10%) vecannY rates in say class of apace? DK 

5. Is the region's business and civic leadership committed at tepid development? 

6. Is the region an exporter of natural resources? 

Legg  Sudo Area Conditions 

[if iris concluded that regional conditions generally favor growth, then proceed with the next series of questions. A yes answer odicates 
that the area in the immediate project vicinity has lard use conversion potential: the more yes answers, the higher the certainty that land use 
conversion will be induced by the project to its immediate vicinity.] 

(metal indicators 

7. Is the regional path of development in the direction of the local study area? N 

a. 	Is the project within Smite. of • growing community (generally, >5% per 10 years)? 

9. Is the local study area characterised by middle and/or high income levels? Y 

10. Is the local study area free of moratoriums on development (e.g., sewer moratoriums, growth restrictions)? 3' 

ItglitathriPLeontingtallaVOrable..th conYerininto lower density development 

It 	Is the local study Ares within a 30-minute drive of a major employment center? 

12. Does the local study area have relatively high land availabilitynow land prices (generadly <one-third of larger parcels 
developed)? 	DX 

13. Is the vacant land characterized by relatively large petrels? 	DX 

14. Is the local study area characterized predominantly by level land (generally, <5% slope)? Y 

15. la ths project's Potential Impact Area characterized by soils suitable for developmern? 	Y 

16. Is the project's Potential Impact Area predominandy free of flooding or wedands? 

logljeators of emaddstina fivonbIe to conversion to hither density develonstra 

17. Does the local study area have relatively low land availability/high land prices (generally > two-thirds of larger partels 
developed)? 	DX 

18. Is the local study nee served by existing principal arterials and water/sewer systems? 	N 

19. Is the local study area covered by relatively few governmental jurisdictions? N 

20. Is the local study area characterized by poorly enforced zoning regulations! DK 

21. Does the local study area lack recent (generally, <10 yeses old) master plans? New name 	Newburgh -N; Montgomery -N 

TABLE E-34 
CHECKLIST FOR ASSESSING STUDY AREA'S 

POTENTIAL FOR INDUCED GROWTH 
Project Name:  Sjewarr Properties  Location:  °rave County. NY  Analyst:  A. Chen,  Date:  1/2/96  

Ea= 
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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? 

Socioeconomic 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 occurrence, 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. 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 not strong. 

Trend analysis of rents and vacancy should be conducted. 

Modeling the relationship between rents and vacancy could 

shed light on the nature of real estate dynamics in the area 

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 

assumptions/conditions necessary for their realization. 

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. 

Product: Technical memorandum combining steps I 

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 county 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 local municipalities to design operat-

ing policies to prevent this indirect effect from occurring. 

The management of Stewart Properties can adopt a policy 

that Stewart office and industrial space will not be used to the 

detriment of local 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 indirect 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 occur, 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 
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Direct Effects from 
Imperst-Cansing Activities 

Ens-related 

Socioeconomic-related 

Indirect Effects from 
Direct Effects (List) 

Serves specific 
development 

Stimulates complementary 
development 

Influences location 

tes(Gata 	tin ams) 
	CC 

Encroachment-Alteration 

Induced Growth 
(Access-Alteration) 

ficosyncan-related 
Effects Related to Induced 
Growth Socioeconomic-reined 

Indirect Effect Type 
Potential Mastifestation 
of holloset &Meet (List) 

Assessment criteria = (1) Confidence  that the effect is likely to occur; (2) Know enough abort indirect effect to make consideration useful; and 

(3) Need to imow about the impact now. 

ametarer 	  
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TABLE E-35 
EVALUATION MATRIX FOR PROJECT INDIRECT EFFECTS OF CONCERN 

Project Name: .Signarf Properties  Location: Ortinge_Counev, NY  Analyst: Ajaar,_ DIM 112126- 

Ham 	 AIDlinlan 
Reviewed by: 

indirect employment opportunities would live. The extrapo-

lation of households and population from the total employ-

ment projections also provided a measure of the level of pos-

sible induced growth effects. Temporal boundaries on when 

these effects 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 study area for indi-

met economic effects should have incorporated areas that are 

vulnerable economically and are at risk from the project. 

5.0 REFERENCES 

Comprehensive Development Plan for Orange County, New York, 

Orange County Department of Planning and Development, 

updated to 1987. 
Stewart Iruernational Airport Properties, Final Federal Environ-

mental Impact Statement, NYSDOT and FAA, July 1992. 

Stewart International Airport Properties Master Plan, Cushman & 

Wakefield Inc. (undated) 
TownofMmugomery, NY Master Plan, Darling Associates, adopted 

1988. 
Town of Newburgh, NY Master Plan, Darling Associates, adopted 

1991. 
Town of New Windsor, NY Master Proposed Development Plan, 

Manuel S. Emanuel Associates, 1975. 

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. Its 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. 
Outing the 1980s, New Jersey's Hudson River Waterfront 

saw unprecedented 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 inadequate, and often overwhelmed by motor vehicle 

congestion, particularly due CO heavy traffic bound 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 
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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 
long-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 NTT Board of Directors, in consulta-
tion with local interests, on the kind of transportation system 
that should be built. The study set as its goals that such a sys-

tem should accommodate present and future office and resi-
dential development along the Waterfront and offer im-
proved mobility for the citizens of Hudson County and 

southeastern Bergen County. 
The kA/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 (HFILRTS). It will eventually span 

20.5 miles from Bayonne in southern Hudson County to 
Ridgefield in Bergen County and serve up to 100,000 riders 
daily. A Final 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 is 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 settings including the state-designated 

coastal zone, older urban residential, dense multi-story office 
and residential complexes, again and/or abandoned industrial 

facilities, a large state-owned urban park, and portions of a 

large wetland system, the Hackensack Meadowlands. 
Finally, the project has involved a relatively high amount of 

coordination among NIT, other agencies and local munici-
palities. 

1.2 Purpose and Need 

The AFVDEIS 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 transit; 

• 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; 
• to connect the Waterfront's new commercial core with 

the region's established residential areas outside the 

study area, also fostering greater transit reliance in the 
core; and 

• to improve traits-Hudson work trips for residents in the 

adjacent study area when they can use the same system 
being designed 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: 

• maximize mobility for area residents and workers; 
• support the economic redevelopment of the Hudson 

River Waterfront: 
• preserve and protect the environment; 
• maximize the economic efficiency of the Waterfront 

transportation system; and 
• develop a consensus for a transportation plan for the 

study area. 	.p 

1.3 Affected Environment 
and Alternatives Considered 

Transportation infrastructure and changes in transporta-
tion technology, combined with economic changes, have 

long 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 transporta-

tion-land use connections in the study area. 

During the 17th, 18th and early 19th centuries, settlements 
in the area occurred mainly along the waterfront, with fish-
ing and agriculture as the main industries. 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 a popular resort for wealthy New Yorkers. 

Growth accelerated with the progress of transportation in 
the area. By 1764, a regular 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 industries, and carrying manufactured 
goods inland. 

After the Civil War, eight trunk railroads crossed the state 

and converged on the west bank of the Hudson, establishing 
major passenger hubs in Jersey City and Hoboken. Docks in 
Jersey City and Hoboken supported oceanic shipping. Until 
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 

munitions. 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-Americans 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 Mardianan Railroad 

began operations through its newly completed tunnel from jer-
sey City to its massive Hudson Terminal in southern Manhat-

tan. The following year, the Pennsylvania Railroad completed 

its own tunnel under the Hudson River to its terminal of 34th 
Street in New York City. The Holland Tunnel was completed 
in 1927, the George Washington Bridge was opened 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 1990s. industrial 

development expanded rapidly through the 1920s. The Pal-
isades Cliffs, with elevations up to 150 feet from approxi-

mately mean sea level at the Hudson River, run 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 late 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 

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 first 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 Manhattan 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 feet of office space, and a 
1.5-million-square-foot shopping mall were built. Eighty 
percent of the area's office development and 65 percent of 

the housing has been built within a short walk to 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 

completed. This development would create a north-south hn- 

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, Mrs 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, narrow and congested. Traffic blockages to 
north-south movement exist near the approaches to the Hol-

land Tunnel 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 follow i ng alternatives 

were developed and evaluated in the AA/DEIS: 

• Alternative I: No-Build—Maintains current transit 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 Systems Manage-

ment (TSM)—Includes relatively low-cost transit and 

traffic improvements. This alternative is required by 

FTA as a baseline for cost-effectiveness comparisons. 
• Alternative III: 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 TV: Core Light rail (LRT) and 
Extensions—Combines the LRT line described in 
Alternative ill 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 LET and Weehawken Tunnel 

Transitway—Includes a 9-mile LET alignment from a 

park-and-ride near Tonnelle Avenue in North Bergen, 
through the Weehawken Tunnel (a to-be-abandoned 

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 
NJ Turnpike through the Weehawken Tunnel and south 

only as far as Lincoln Harbor in Weehawken, and verti-

cal access facilities at both portals of the Weehawken 
Tunnel, 

Alternative VI: Core LRT and Weehawken Tun-

nel Transitway 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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TABLE E-36 
ORGANIZATION AND TABULATION OF GOALS CHART 

(Check where applicable) 
Project Name: HY:41.7.-2:1C1Lligi 50:5  t  ocation: _a_ Analyst:  L   	Dare: 

'eve adequale, appropriate and accessible 
open space and recreation 

_L. 	Comply with axe and federal waxer and or 
quality laws 
Preserve or create multicultural diversity 
Preserve heritage 
Provide choice of affotdable msidential 
locations 
Provide urban environment for those with 
special needs 
PT012110te land use patterns with sense of 
community 

▪ Provide • range of services accessible to all 
Promote a healthy and safe enviionment 

=L- 	Provide sound management of solid and 
huardous waste 
(Mier 

Eussunig.1140:mitY-Csali 
_L 	Support nctivities to MCC( changing economic 

conditions 
_L 	Provide enerp-efficieist transportation 
_f_ 	Provide developments with transit-supported 

capabilitica 
Target economic export activities 

▪ Attract and maintain workforce 
Plia.ane infill of smaller, passecl-over sites 
&moorage redevelopment of older areas for 
new purposes 
Other 

Peosystem Protection Goal, 
Protect ecosystems 
Minimize fragmentation 
Promote native species 
Protect rare and keystone species 
Protect sensitive environments 
Maimain natural processes 
Maintain natural structural diversity 
Protect genetic diversity 
Restore modified ecosystems 
Ocher 

WM! 
Reviewed by: 
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Alternative VII AGT/Monorall—Similar to the 
Alternative III alignment, but uses computer-controlled 
vehicles operating on an exclusive right-of-way, ele-
vatell in built-up areas. 

• AlttrnatIve VIII: Neighborhood Express/Clean 
Bus—Features neighborhood-originating bus service 
using low-pollution, advanced design buses on exclusive 
rights-of-way. It stretches 11 miles through the corridor 
from a Tonnelle 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 
Weehawken Tunnel Bus Transitway with a bus-only 
connection to the Lincoln Tunnel Toll Plaza, vertical 
access facilities at both tunnel portals, as well as at 12th 
Street in Hoboken and at the Palisades General Hospital, 
and forty service between Exchange Place in Jersey City 
and Staten Island. 
Alternative IX: Core LAT with Northern and 
Southern Extensions—Features a I5.3-mile light rail 
system extending from the NJ Turnpike's Vince Lom-
bardi Park-and-Ride in Ridgefield to Route 440 in south-
western Jersey City, along a similar route no Alternative 
VII. This alternative, a blend of promising elements of 
the existing eight alternatives, also includes a Wee-
hawken Tunnel Bus Transitway that connects the NJ 
Turnpike to the Lincoln Tunnel 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 gis 

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 research for this study. 
These effects would occur at the same time as the project and 
are inevitable consequences of transportation capital con-
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 CBQ definition of indirect effect. Included 
are the following: 

• Anticipated Impacts on Current Public Transporta-
tion (p. 4-33)—Positive and negative impacts were 
described. The relative ease of movement afforded by a 
light rail transit system would encourage mass transit 

riders (from mode shifts and more trips), create more 
feeder 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 
Manhattan-bound bus commuters). This could lead to 
capital cost savings on equipment. 

• Impact on Auto Travel and Traffic Conditions 
(p. 4-34)—Positive effect in that mode diversions 
caused by changes in travel costs and tirne would reduce 
auto trip-making and lead to reductions in congestion 
and delay. Related positive indirect effects would 
include improved freight movements by track and 
improved emergency medical vehicle response. Con-
versely, traffic increases in the absence of the project 
with concomitant congestion and delay increases could 
hinder developer:5U as Waterfront traffic competes with 
non-Waterfront traffic for limited roadway capacity. 

• Transit-Induced Traffic Impacts (p. 4-42)—It was 
predicted that impacts on traffic flow 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. 

• Air Quality Impacts (p. 5-1)—On a regional level, 
diversions from auto to transit would reduce pollutant 
burdens. On a local (i.e., micro-scale) level, some loca-
tions could experience 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 investment (existing and pro-
posed) and real estate development. One can assert with con-
fidence that a unifying transit system would have a positive 
effect (not readily quantified) by its enhancement of the 
area's attractiveness and competitiveness as a regional com-
mercial renter, and support and strengthening of trends 
already underway. All of the fixed guideway alternatives 
would have roughly the same effect, but those with the most 
permanent investment in new facilities and the greatest mar-
ket coverage would have the beat chance of influencing con-
ditions at any given location. Nonetheless, it must be 
acknowledged that development also depends on a combina-
tion of factors, primarily the overall regional and market 
demand for development, the availability of developable 
land, the nature of adjacent land uses, the availability of 
financing, available water and sewer capacity, and favorable 
local land use plans/zoning ordinances and tax policies. 

"At present, the Waterfront's most productive sites seethe 
ones most easily accessible to the PATH system and the NIT 

lines 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 commercial development. In addition, the 
redevelopment of the Waterfront has created new demands 
for transportation 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 transit system would be a major 
public investment from a 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. Yet it could  

have a perceptible effect in helping to draw private invest-
ment destined for the region to the Waterfront and in increas-
ing the attractiveness with she Waterfront of sites beyond the 
existing PATH stations. 

"From the perspective of the corridor's land uses, 
although Waterfront development is significant to the cor-

ridor's future economic health, its impact, by itself, will not 
alter the corridor's overall land use patterns, that are rela-
tively established and mature. These general land use char-
acteristics  are likely to persist in the future without the pro-
ject. With the project, some additional impacts could occur 
at in-between points on the Waterfront, and at slate sites 
along tbe project's extensions into the corridor's older 
neighborhoods." 
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• Site-Specific Development Inspects (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 

located. In general, it was noted that increased accessi-

bility should also generally affect land values (although 

how 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 surrounding a proposed transit 

hub. It was noted that the timing of the development 

would not necessarily be influenced by the timing of a 

transit 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 transit improvements that encourage people from 

within and outside the corridor to reach the area by transit will 

leave more Waterfront land available for a greater density of 

investment and less for low-value parking. Thus, a Waterfront 

transit system, accompanied by appropriate pedestrian and 

local roadway links, would provide the area with social and 

economic cohesiveness, increase the opportunity for density, 

and add to the attractiveness 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 a fixed guideway system will add to the 

Waterfront's already strong transit orientation." 

It was noted that improved accessibility to Liberty State 

PaAc 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 areas where redevelopment 

has yet to occur. 

• Community Facilities and Services (p. 5-12)--It 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. 
Local Tex Base Effects (m5-13)—Tax revenues from 

accelerated development in the corridor, to the extent 

that it is 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 Impacts (p. 5-14)—There was mention, 

but no analysis 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)—It was 

noted that the project would tend to faster interaction 

and opportunity through increased accessibility, partic-

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, a new transit 

system would provide much-needed cohesion, espe-

cially along the Waterfront where residential and com-

mercial activities would be reinforced, and a transit 

alignment could act as an organizing framework for 

additional development. 

• Impacts on Vegetation and Wildlife (p. 5-33)—It was 

noted that the project could affect the value of wildlife 

habitat in an area through increased noise. vegetation 

destruction and habitat fragmentation. 

• Impacts on Water Quality (p. 5.33)---The lower auto-

mobile use Wan the project would result in lower pollu-

tant loadings. 

3.0 EVALUATION OF PROJECT 

WITH FRAMEWORK 

Step No. I. 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 

socioeconomic orientation. This is not surprising given the 

corridor's urban orientation. Municipalities in the corridor 

are 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 infrastructure invest-

ments shall be directed. The state feels that infrastructure 

investment in such urban core areas 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 new 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 add- 

non to representing redevelopment opportunities, the vast 

cleared tracts on the Waterfront represent an opportunity to 

increase the quantity 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 locations 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 to 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. lavetamy Study Area's 

Notable 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 area (e.g., Union City, West New York) are 

among the highest in the country, as high as 44,000 per 

knoststalem 
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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 $11465. 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 correlates with low income in the corridor. The dom-

inant race in the corridor is white, but sizable concentrations 

of other racial and ethnic groups ex ist, 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 communities, have a 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 he financially unable to 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 its 

Tables E-38 and E-39. 

Step No, 3, Identify Impact-Causing Activities of 

Proposed Action and Alternatives 

As indicated by Table E-40, this project's impact-causing 

activities are primarily related to changes in traffic and 

ens= tititiatz'ir,IT 	  
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TABLE E-38 
NOTABLE FEATURES CHECKLIST 

(Cheek where applicable) 
jvst Name. 	 Location 	Anal si: 1 	 Date: 
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access. Encroachment-related impacts 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 

transportation 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 Report identified a number 

of chains-of-causality leading from project activities to indi-

rect effects. One example can be illustrated in a network dia-

gram as follows: 

Project Construction 

Improvement Access 

Improved Social and Economic 

Cohesiveness 

Increased Attractiveness of "Im 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 wider 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 occur 
would not conflict with any of the goals or notable features 

of Steps 1 and 2. Consequently, further assessment of any 
such effects is not warranted. 

As discussed in Section 2, there is a high potential for some 
induced growth as a result of this project. Possible effects are 

discussed in relatively general terms in the EIS and are related 

to existing or planned development sites. To quantify such 

effects or to distinguish such effects from growth independent 
of the project would be difficult. Indeed, Table E-4 I indicates 

that the project would not have a major influence on land 
development. Therefore, as shown on the attached Table E-42, 
the induced growth effect does not warrant detailed analysis 

because not enough is known about the indirect effect to make 

its consideration useful. Further, any induced growth effect 
would be consistent with adopted goals and plans. 

Although not quantifiable, a project "selling point" is 

increased opportunity for concentrated development (higher 

densities). More concentrated development could possibly 

conflict with the goals of providing adequate open space and 

preserving the area's architectural heritage. There is confi-

dence that some induced growth would occur because of the  

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, a 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 corridor, 

corridor-segment, or municipal level. A likely development 

scenario without the project could be developed (acreage of 

development) to which the -trend open space ratio could be 

applied. The future per capita open space ratio could then be 

compared to the existing ratio 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 

iinportant viewsheds and areas of historic architectural sig. 

nificance. 

Step No. 6. Evaluate the Analysis Results 

Uncertainty about the results from Step No. 5 could be 

related to assumptions about past trends continuing into the 

future. One factor that should be explored is the propensity 

of local municipalities to grant density variances. Another 

factor to examine is the assumption about mode splits (i.e.. 
auto/transit) that could affect development densities. The 

percent split to transit used in site plan assessments could 

increase over time if transit captures a larger share than antic-

ipated after the project is built. 

Step No. 7. Assess Consequences and Develop 

Mitigation 

Using the framework as guidance, a mitigation strategy 

should be developed for an indirect effect that would make 

an existing unacceptable condition worse or would make a 
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TABLE E-41 
CHECKLIST FOR ASSESSING STUDY AREA'S 

POTENTIAL FOR INDUCED GROWTH 

Project Name'  Hudson-Berern Light Rail  Location:  NJ  Analyst:  L. Peseskv  Date: 	 
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Indirect Effect Type 
Direct Effects from 

fropas-Causing Activities 
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Direct Effects (List) 
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Assessment criteria = (I) Confidence that the effect in likely to occur; (2) Know enough about indirect effect to make conederation useful; and 
(3) Need to know about the impact now. 
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valued notable feature ordinary. In this case, if the analysis 
shows that a 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 to 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., viewsherls 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 transportation 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 a 
manufacturing-based economy has changed to that of a 
service-based economy. A corresponding transformation has 
occurred in transportation system needs from that oriented 
primarily toward moving goods to one needed to 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. 

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 indirect 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 because of the project: 

I. effects on opportunities to increase open space; and 
2. effects on viewsheds and architectural resources of his-

toric importance. 

Although the project-induced growth cannot be quantified, 
the case study showed how the framework could be used to 

analyze the magnitude of these effects, assess the conse-

quences of the effects, and mitigate the effect (if necessary). 
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