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ABSTRACT 

James B. Blackburn, Jr. 

The National Environmental Policy Act of 1969 created 

the requirement that environmental impact statements must 

be issued for all major federal actions significantly affect¬ 

ing the quality of the human environment. Administrative 

and technical interpretation of this Act has led to the 

incorporation of secondary as well as primary effects into 

a procedurally correct EIS. Secondary effects are induced 

effects, or changed patterns of economic activity, due to 

the construction of the project. As such, secondary effects 

may be more significant than primary effects, yet few EIS's 

to date have adequately discussed secondary effects. An 

in depth core study of Chocolate Bayou, Texas, a Corps of 

Engineers Channelization project, is presented in this 

thesis to determine the secondary effects ensuing there¬ 

from. Conclusions from this case study are (1) that 

there will be induced economic development as a result of 

this channelization project and (2) that a draft EIS pre¬ 

pared by the Corps of Engineers violates the procedural 

mandates of NEPA by failing to consider the secondary ef¬ 

fects of this project. Finally, a methodology for deter¬ 

mining the secondary effects of a project is offered as a 

means of aiding in the determination of which effects should 

be considered in a procedurally correct EIS. 
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INTRODUCTION1 

Although the National Environmental Policy Act of 

1969 was initially viewed as an environmental bill of 

2 
rights by some observers, subsequent judicial inter¬ 

pretation"^ and a perusal of the legislative history^ 

seem to indicate that this interpretation was optimistic 

and unrealistic, particularly if a plaintiff attempts to 

use this Act to halt a Federal Governmental action which 

1This paper was completed September 15, 1973, and 
events occurring after that date have not been considered 
in this thesis. 

2 
Hanks and Hanks, An Environmental Bill of Rights ; 

The Citizen Suit and the National Environmental Policy Act 
of 1969. 24 RUT L. REV. 230 (1970). 

3 
Calvert Cliffs Coordinating Committee v. AEC, 449 F. 

2d. 1109 (D.C. Cir., 1971); Environmental Defense Fund v. 
Corps of Engineers, 4 ERC 1409 (N.D. Miss., 1972); Environ¬ 
mental Defense Fund v. Corps of Engineers, 325 F. Supp. 749 
(E.D. Ark., 1971). 

4 Hearings before the Senate Committee on Interior 
and Insular Affairs on _S. 1075, £>. 237 and £5. 1752. 91st 
Cong., 1st Sess. 112-116 (1969). A compromise on the 
language in S. 1975 deleted that citizens had "a funda¬ 
mental and inalienable right to a healthful environment" 
Sec. 101(c), S. 1075 and added every citizen "...should 
enjoy a healthful environment...NEPA, 42 U.S.C. Sections 
4321 et. seq. (1970). (Hereinafter, reference will be to 
the uncodified sections of the Act, Public Law 91-190, 
91st Congress, S. 1975, (1970). Section 4321 U.S.C. is 
Section 2 of PL 91-190, Section 4331 U.S.C. is Section 101 
of PL 91-190, etc.) See also Note, Evolving Judicial 
Standards under the National Environmental Policy Act and 
the Challenge of the Alaska Pipeline. 81 YALE L. J. 1592 
(1972); Note, A Panoramic View of the National Environmen¬ 
tal Policy Act. 16 HOWARD L. J. 116 (Fall, 1970). 
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5 
has an adverse environmental impact. The purpose of this 

Act was not to halt, in one fell swoop, all of the activi- 
0 

ties of man which disrupt or injure the biosphere. It 

was, however, an attempt to add consideration of the natu¬ 

ral environment to the existing mandates of the various 
7 

administrative bodies of the Federal Government. The sub¬ 

stantive policy of the Act, as expressed in Sec. 101 of 

NEPA, was conditioned: in subsection (a), by the phrase 

"all practicable means and measures"; in subsection (b), by 

the phrase "all practicable means"; and in subsection (c), 

by the word "should." These words are not legislative ex¬ 

pressions of a desire to catapult "the environment" to con¬ 

stitutional proportions, but neither are they empty rhetoric. 

These words, together with the statement of purpose of the 

act and the remaining provisions of Sec. 101, are a decla¬ 

ration that the official posture of the United States 

government has, or is to be, changed; in particular, "... 

(Congress) desired a reordering of priorities, so that 

environmental costs and benefits will assume their proper 
g 

place along with other considerations." 

To implement NEPA's policy and purposes, Congress pass¬ 

ed Sec. 102, which declares that "to the fullest extent pos¬ 

sible" the agencies of the Federal Government shall interpret 

5 
See EPF v. Corps of Eng., supra, n. 2 (N.D. Miss.). 

^See statements of Sen. Henry Jackson, in HEARINGS, 
supra n. 3. 

^See NEPA, Sec. 103; see appendix for complete text 
of NEPA. 

8Calvert Cliffs, supra n. 2, at 1112. 
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and administer the policies, laws and regulations of the 

United States in accordance with the policies set forth in 

NEPA. This language establishes a much different standard 

than the "all practicable means" standard and was not in- 
Q 

tended to be an "escape hatch for footdragging agencies."^ 

Furthermore, procedural duties in Sec. 102 force the in¬ 

corporation of the policy declarations upon Federal agen¬ 

cies. These procedural duties were characterized by Senator 

Jackson as the "action-forcing" provisions,^ and most of 

the case law which has developed has centered around these 

procedural requisites.^ Section 102(2)(C) delineates 

the most important procedural requisite, the environmental 

impact statement, as follows: 

(2) all agencies of the Federal Government shall— 
(C) include in every recommendation or report 
on proposals for legislation and other major 
Federal Actions significantly affecting the 
quality of the human environment, a detailed 
statement by the responsible official on  

(i) the environmental impact of the 
proposed action, 

9ld., at 1114. Continuing, Judge Wright states, 
"...(the phrase to the fullest extent possible) does not 
make NEPA’s procedural requirements somehow discretionary. 
Congress did not intend the Act to be such a paper tiger. 
Indeed, the requirement of environmental consideration 'to 
the fullest extent possible' sets a high standard for the 
agencies, a standard which must be rigorously enforced by 
the reviewing courts." at 1114. 

10HEARINGS, supra n. 3, at 116. 

^Other areas of recent case law development con¬ 
cern availability of remedies under NEPA which have been 
specifically taken away from the judicial province, see 
U.S. v. SCRAP. 5 ERC 1449 (U.S.S. Ct. #72-535 & #72-562, 
June 18, 1973), and the applicability of NEPA in light of 
the Safe Streets Act, see Ely v. Velde, 3 ERC 1280 (4th 
Cir., 1971), holding no collision between the two statutes. 
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(ii) any adverse environmental effects 
which cannot be avoided should the 
proposal be implemented. 
(iii) alternatives to the proposed 
action, 
(iv) the relationship between local 
short-term uses of man’s environment 
and the maintenance and enhancement of 
long-term productivity, and 
(v) any irreversible and irretrievable 
commitments of resources which would 
be involved in the proposed action 
should it be implemented. 

Prior to making any detailed statement, the 
fesponsible official should consult with and 
obtain the comments of any Federal agency 
which has jurisdiction by law or special 
expertise with respect to any environmental 
impact involved. Copies of such statement 
and the comments and views of the appro¬ 
priate Federal, State, and local agencies, 
which are authorized to develop and enforce 
environmental standards, shall be made 
available to the President, the Council on 
Environmental Quality and to the public as 
provided by section 552 of title 5, United 
States Code, and shall accompany the pro¬ 
posal through the existing agency review 
process. 

The remainder of this thesis will concentrate upon these 

Section 102(2)(C) statements; in particular, the necessity 

for issuance of the statement, the contents of the state¬ 

ment, and judicial standards for review of agency determi¬ 

nations concerning the statement will be considered. 

Furthermore, a complete examination of secondary environ¬ 

mental impacts, both from a legal viewpoint and a quanti¬ 

tative viewpoint, will ensue. One case study involving 

a navigation improvement facility will be analyzed to 

1242 U.S.C. Sec. 4332 (1970). 
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determine the secondary environmental effects which result 

therefrom, and a methodology will be offered to aid in the 

determination of these effects. 

I. ISSUANCE OF SECTION 102(2)(C) STATEMENTS 

In addition to having to issue an environmental im¬ 

pact statement (EIS) for recommendations and reports on 

13 legislation, Federal agencies must issue an EIS for any 

"major Federal action significantly affecting the quality 

14 of the human environment." Unfortunately, the drafters 

of this legislation failed to include definitions and 

explanations of this phrase, leading to disparate 

agency applications of the standard and varying judicial 

15 interpretations of its meaning. This language has been 

16 
termed "broad," "not susceptible of precise interpréta- 

17 18 tion," and "infirm," and these vagaries no doubt have 

13 Council on Environmental Quality, Proposed Guide¬ 
lines on the preparation of Environmental Impacts, 38 Fed. 
Reg. 10855 (May 2, 1973). These recommendations and pro¬ 
posals are also subject to the major Federal action signifi 
cantly affecting the environment criteria of Sec¬ 
tion 102(2) (C), Id at Sec. 2(i), p. 10856. 

14Id at Sec. 2(ii), p. 10856. 

15 This is particularly true of the latter statement 
"significantly affecting the quality of the human envi¬ 
ronment." See Hanley v. Kleindienst, 471 F. 2d 823 
(2d Cir, 1972). 

•^Scientist's Institute v. AEC, 5 ERC 1418 (D.C. Cir. 
1973). 

17 Citizens for Reid State Park v. Laird, 336 F. 
Supp., 783 (S.D. Maine, 1972). 

18 Goose Hollow Foothills League v. Romney, 334 F. 
Supp., 877 (D. Ore., 1971). 
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compounded the problems of agency interpretation. Generally 

speaking, this standard has been interpreted as requiring 

19 
two separate inquiries? (1) Is the contemplated action a 

"major Federal"20 action? and (2) Does the action "signifi- 

21 
cantly affect the quality of the human environment"? 

Both of these questions must be answered affirmatively to 

compel the procedural act of issuing an EIS. 

A. Major Federal Action 

The interpretation of the phrase major Federal action 

has been less of a problem than the interpretation of the 

"significantly affecting the quality of the human environ¬ 

ment." "A major Federal action is Federal action that re¬ 

quires substantial planning, time, resources or expendi- 

22 
ture." This definition includes most of the activities of 

Federal agencies. However, two lines of reasoning have been 

used to exempt agency compliance with the EIS requisite. 

The first approach is to allege that the action is 

not major. This allegation is often raised regarding pro¬ 

jects which were begun and substantially completed before 

23 
NEPA became law. In Citizens v. Volpe, an Ohio district 

^Natural Resources Defense Council v. Grant, 341 F. 
Supp. 356 (E.D.N.D., 1972). 

2C>CEQ, Proposed Guidelines, supra, Sec. (C), p. 10857. 

21ld. 

22ftfatural Resources Defense Council v. Grant, 
supra n. 19, at 366. 

23Citizens v. Volpe. 4 ERC 1952 (S.D. Ohio, 1972). 
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Court was asked to rule that the action of the Department 

of Transportation in approving points of crossing for a 

strip mining operation (pursuant to a 1964 project agree¬ 

ment which granted the right of crossing to the company) 

was a "major Federal action " ; in declining to so hold, Judge 

Kinneary stated, 

"The only continuing or ongoing activity the 
Secretary reserved for future action was the 
right to approve the proposed future cross¬ 
ings after determining that the 'points of 
crossing will not adversely affect traffic 
operations on the Interstate highway facil¬ 
ity. No further federal actions remained on 
or after January 1, 1970, with respect to 
Counsel's right to cross 1-70. The action 
of determining that the crossing will not 
adversely affect the flow of traffic on the 
highway is not a major federal action. The 
action does not require substantial planning. 
The amount of time involved is minimal. Few 
resources and little money are expended in 
making the decision."24 

The distinction which the judge seemed to be making in Citi¬ 

zens v. Volpe was a distinction between ministerial actions 

25 
and major actions, a distinction that is supported by San 

26 
Francisco Tomorrow v. Romney. In S.F.T. v. Romney, HUD's 

determination that the making of amendatory grants under 

the Housing Act of 1949 for urban renewal was not "major 

Federal action" was being examined. Two distinct 

projects were involved, and both had been approved 

24Id., at 1965-1966. 

2^This is supported by Footnote 28, Id at 1966. 

26san Francisco Tomorrow v. Romney, 4 ERC 2028 
(9th Cir., 1973). 
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prior to NEPA's application. However, one of the projects 

had been altered since the original grant from an industrial 

park to a neighborhood development program. In this case 

the Ninth Circuit held that amendatory funding for a project 

which kept its pre-NEPA character and requested the assis¬ 

tance to defray rising land costs was not "major Federal 

action," but that additional funding for a project which 

had since changed its character was "major Federal action" 

within the ambit of NEPA. This case seems to distinguish a 

ministerial action from a decision-making action. However, 

the speed of the decision-maker is not the determinative 

factor,27 but rather the substance of the decision.^ 

These cases are to be distinguished from ongoing projects 

where substantial federal actions are to be taken after the 

29 
effective date of NEPA. 

The second approach is to claim that the action is 

not Federal. The most common cases in which this has been 

attempted have been highway construction cases in which 

State and Federal fluids are both involved. If a highway 

27SCRAP v. XL_S., 346 F. Supp. 189 (D.D.C., 1972) 
(three judge court). 

28 CEQ Proposed Guidelines, supra, Sec. 6(c), p. 10857. 
"The word major... (is) intended to imply (a) threshold 
of importance." 

29 
^Brooks v. Volpe. 460 F. 2d 1193 (9th Cir., 1972); 

Lathan v. Volpe, 455 F. 2d 111 (9th Cir., 1972); Named 
Individual Members of the San Antonio Conservation Society 
v. Texas Highway Dept., 446 F. 2d 1013 (5th Cir., 1971). 
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project is to escape the onus of compliance with NEPA, 

both the planning and funding must have a sufficiently 

local nature.^ In Sierra Club v. Volpe.3^ the Sierra 

Club alleged that the defendents should be enjoined from 

constructing a 6.3 mile segment since they had not filed 

an EIS. The court agreed, dismissing the claim of no 

Federal involvement, stating: 

"Waiver of federal aid by the state, acquiesed 
in by the federal agency at the last minute 
of a project, which has otherwise been long 
treated as a federal project, should not be 
made a ground for disclaiming the Federal 
nature of the project where it appears that the 
purpose is to avoid compliance with federal 
environmental requirements."32 

However, if the project is sufficiently local in nature, 

the fact that the road connects with federal interstate fa- 

33 cilities, will not characterize the project as "Federal." 

Recently, Fedefal action has been found to be present, and 

the procedural requisites of NEPA applicable to, develop¬ 

ment of technology, a necessary precondition to the con- 

34 struction of advanced nuclear power plants. Even the 

duties of the government as trustee of Indian lands has 

3°James River and Kanawha Canal Parks v. RMA, 5 ERC 
13 53 (E. D. Va., 1973). 

314 ERC 1804 (N.D. Cal., 1972). 

32Id, at 1808. 

33 James River, supra n. 30. 

34 Scientist1s Institute v. AEC, supra n. 16. 
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been held to impute federal action into a lease agreement 

signed between the Pueblo Indians and a private developer, 

3 5 
necessitating NEPA compliance. From the above cases, the 

conclusion is that the substantive policy considerations in 

Section 101 of NEPA will be incorporated by a broad inter- 

3 6 
pretation of what constitutes Federal action. 

B. Significantly Affecting the Quality of the 

Human Environment 

The interpretation of the phrase "significantly affect 

ing the quality of the human environment" is quite difficult 

yet the interpretation is crucially important in the thresh¬ 

old determination by the agency which is anticipating a "ma¬ 

jor Federal action." Plaintiffs have alleged that if a proj¬ 

ect is major, the project must have a significant effect 

(apparently reading the Sec. 102(2)(C) phrase as a single 

concept) but this interpretation has support neither in case 

3 7 law nor in the Council on Environmental Quality Guidelines. 

35 
Davis v. Morton, 469 F. 2d 593 (10th Cir., 1972). 

3 G This seems to have been the intent of the Act, par¬ 
ticularly the statements of Section 2 and Section 101. See 
HEARINGS, supra n. 3. The feelings of the judiciary seem 
to be well expressed by Judge Skelly Wright, "Our duty, in 
short, is to see that important legislative purposes, he¬ 
ralded in the halls of Congress, are not lost or misdirected 
in the vast hallways of the federal bureaucracy." Calvert 
Cliffs, supra n. 2, at 1111. But, see Rucker v. Willis, 
5 ERC 1349 (E.D.N.D.), holding that the issuance by the 
Corps of Engineers of a permit to construct a pier did not 
compel the issuance of an impact statement, since only ten 
percent of the pier was below the water, i.e. there was 
federal action as to only ten percent of the project. 

^^Hanley v. Mitchell. 460 F. 2d 640 (2d Cir., 1972), 
hereinafter cited as Hanley CEQ Guidelines, supra n. 13. 
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In Natural Resources Defense Council v. Grant, 

Judge Larkins defined the standard thusly: 

38 

The standard...can be construed as having 
an important or meaningful effect, direct 
or indirect, upon a broad range of aspects 
of the human environment. 9 

40 
In SCRAP v. U.S,, Judge Skelly Wright stated that, 

"(T)herefore, a statement is required whenever the action 

41 arguably will have an adverse impact." The Council on 

Environmental Quality, while noting that significance 

varies with the setting and that a precise definition of 

significance is not possible which is valid in all con¬ 

texts, does state the following in its new proposed guide- 

The statutory clause "major Federal actions 
significantly affecting the quality of the 
human environment" is to be construed by 
agencies with a view to the overall, cumula¬ 
tive impact of the action proposed (and of 
further actions contemplated). Such actions 
may be localized in their impact, but if 
there is potential that the environment 
may be significantly affected, the statement 
is to be prepared. Proposed major actions, 
the impact of which is likely to be highly 
controversial, should be considered in all 
cases. In considering what constitutes 
major actions significantly affecting the 
environment, agencies should bear in mind that 
the effect of many Federal decisions about a 
project or complex of projects can be indivi-.- 
dually limited but cumulatively considerable. 

38 supra, n. 19. 

39 
Id, at 367. 

40 supra, n. 27. 

41Id, at 201. 

42 CEQ Proposed Guidelines, supra n. 13, Sec. 6(a), 
p. 10857. 
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The CEQ goes on to note that in any consideration of signi¬ 

ficant effects. Section 101(b) of NEPA indicates the broad 

range of aspects to be surveyed. Perhaps the most search¬ 

ing judicial attempt to clarify the interpretation of this 

43 
troublesome clause is that found in Hanly v. Kleindienst 

where Judge Mansfield, writing for the Second U.S. Circuit 

Court of Appeals offered the following: 

In the absence of any Congressional or ad¬ 
ministrative interpretation of the term 
(controversial), we are persuaded that in 
deciding whether a major Federal action 
will "significantly" affect the quality 
of the human environment the agency in 
charge, although vested with broad dis¬ 
cretion, should normally be required to 
review the proposed action in the light 
of at least two relevant factors: (1) the 
extent to which the action will cause 
adverse environmental effects in excess 
of those created by existing uses in the 
area affected by it, and (2) the absolute 
quantitative adverse effects of the action 
itself, including the cumulative harm 
results from its contribution to existing 
adverse conditions or uses in the affected 
areas.44 

* * * 

We agree with Chief Judge Friendly that an 
inpact statement should not be required 
where the impact will be minor or unim¬ 
portant, or where "there is no sensible 
reason for making one."4-’ 

43 
471 F. 2d 823 (2d Cir., 1972)(Friendly, dissent¬ 

ing) cert. den. 5 ERC 1416, No. 72-1209 (May 21, 1973) 
(Hereinafter cited as Hanly II). 

44 
Id., at 830, 831. 

45 
Id., at 831. 
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In his dissent from the above, Judge Friendly endorsed 

Judge Skelly Wright's arguably" criteria, with the 

46 
qualification that the impact be "fairly arguable." 

From the preceding discussion of the phrase, the conclu¬ 

sion is that much is to be desired in the statutory 

language. Judge Friendly contends that the meaning at¬ 

tached to the word by the majority places the meaning at 

the upper end of a spectrum which proceeds from "not 

trivial" to "momentous", while the scheme of the Act 

would seem to imply a reading on the lower end of the 

spectrum. Unfortunately, unless the language of this 

section is amended, a likely result is that each agency 

decision not to prepare an EIS will be subjected to judi¬ 

cial determination. 

The court in Hanly II went further, however, to 

establish procedural requisites for threshold determina¬ 

tions by agencies as to whether the proposed project has 

a "significant effect." They held: 

Notwithstanding the absence of statutory 
or administrative decisions on the subject, 
this Court has already held in Hanly at 
647 that federal agencies must "affirma¬ 
tively develop a reviewable environmental 
record ... even for purposes of a threshold 
(Section 102(2)(C)) determination." We now 

46 Id., at 838, claiming this reconciles the SCRAP 
decision with the decision in Citizens for Reid State 
Park v. Laird, 336 F. Supp. 783 (D. Ma., 1972). 
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go further and hold that before a preliminary 
or threshold determination of significance 
is made the responsible agency must give notice 
to the public of the proposed major federal 
action and an opportunity to submit relevant 
facts which might bear upon the agency's 
threshold decision. We do not suggest that a 
full fledged formal hearing must be provided 
before each such determination is made, al¬ 
though it should be apparent that in many cases 
such a hearing would be advisable for reasons 
already indicated. ^ 

In effect, the Court in Hanly II has created what Judge 

Friendly, again in his dissent, described as a mini-impact 

statement. Since this case is relatively recent, case 

law and administrative responses have not yet developed. 

However, further remarks by Judge Friendly seem to eluci¬ 

date this new development: 

The preparation of such a statement under the 
conditions laid down by the majority is unduly 
burdensome when the action is truly minor or 
insignificant. On the other hand, there is a 
danger that if the threshold determination 
is this elaborate, it may come to replace 
the impact statement in the grey area between 
actions which, though "major" in a monetary 
sense, are obviously insignificant (such as 
the construction of the proposed office 
building) and actions that are obviously 
significant (such as the construction of 
an atomic power plant) . We would better 
serve the purposes of Congress by keeping 
the threshold low enough to insure that 
impact statements are prepared for actions 
in this grey area and thus to permit the 
determination that no statement is required 
be made quite informally in cases of true 
insignificance.1,48 

47 
'id., at 836. 

48Id., at 837. 
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However, although Hanley II may present a new procedural 

step, this case should not alter the basic tenets of the 

Act as to the procedural requisite of preparing an EIS for 

"major Federal actions significantly affecting the environ¬ 

ment." 

II. JUDICIAL REVIEW UNDER NEPA 

A. Threshold Agency Determinations 

Under Section 102(2)(C) of NEPA, agencies have dis¬ 

cretion to determine if a proposed action is "a major 

Federal action significantly affecting the quality of the 

human environment;" these actions are referred to as 

threshold determinations. If the agency decides to not 

issue an EIS and continues with the project, the Courts 

will entertain suits to halt continuation without an EIS. 

However, the court's role is a limited one. The Supreme 

Court recently addressed the judicial role in Citizens to 

49 Preserve Overton Park v. Volpe, a case considering the 

propriety of actions of the Secretary of Transportation in 

authorizing a highway through parkland. Although the 

Court distinguished between the statute in issue in that 

50 case and a statute such as NEPA, the rules established 

49401 U.S. 402, 91 S. Ct. 814, 28 L. Ed. 2d 136 (1971). 

50 
Sec. 4(f) of the Dept, of Transp. Act of 1966, 49 

U.S.C. Sec. 1653 (f) and Sec. 18(a) of the Federal-Aid High¬ 
way Act of 1968, 23 U.S.C. Sec. 138, contains a specific 
mandate against use of park land (preferred value) for 
highway construction whereas NEPA is general and, as such, 
does not restrict the scope of authority as to choice. 
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by that decision apply to NEPA. The reviewing Court must 

examine two areas, the scope of authority by the official 

in questions and whether this official abused his discre¬ 

tion. Concerning abuse of discretion, Justice Marshall 

wrote : 

Scrutiny of the facts does not end, however, 
with the determination that the Secretary 
has acted with the scope of his statutory 
authority. Section 706(2)(A) requires a 
finding that the actual choice made was not 
"arbitrary, capricious, an abuse of discre¬ 
tion, or otherwise not in accordance with 
law." 5 U.S.C. Sec. 706(2)(A)(1964 ed. Supp. 
V) . To make this finding, the court must 
consider whether the decision was based on 
consideration of the relevant factors and 
whether there has been a clear error of 
judgment. (citations omitted). Although 
this inquiry into the facts is to be a 
searching and careful one, the ultimate 
standard of review is a narrow one. The 
court is not empowered to substitute its 
judgment for that of the agency.^ 

General agreement apparently exists among the courts that 

the agency involved in the decision-making process has the 

authority to determine if a project mandates the preparation 

52 
of an EIS. In Goose Hollow Foothills League v. Romney, 

the Court noted that an EIS was not required in every case, 

and then proceded, stating "...the only question here is 

whether HUD acted arbitrarily in determining that the 

51 
Overton Park, supra n. 49 at 416. 

5^CEQ proposed Guidelines, supra n. 13, But see 
Scherr v. Volpe, 336 F. Supp. 886 (W.D. Wisconsin, 1971) 
"Even if I were to assume, which I emphatically do not, 
that FHWA enjoyed some measure of discretion as to 
whether to prepare an EIS..." at 888. 
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project would not have a 'significant effect' upon the 

53 
quality of the human environment. In Hanlv II, supra, 

the court stated "Accordingly, we conclude that the appli¬ 

cable scope of review of an agency's threshold determina¬ 

tion that an impact statement is not required under 

Sec. 102(2)(C) of NEPA is the 'arbitrary, capricious, abuse 

54 
of discretion standard'." 

However, all courts do not agree that the Overton 

Park abuse of discretion standard is the proper one to 

.. 55 apply. 

Other standards of review are set forth in the Admin- 

56 
istrative Procedure Act, and some courts have attempted 

to use these other standards. In cases of mixed questions 

of fact and law, the Supreme Court has authorized a simpler 

"rational basis" test, where the agency's decision will be 

53Goose Hollow, supra n. 18, at 879. 

5^Hanly II, supra n. 43, at 830. 

55RUcker v. Willis. 5 ERC 1349 (E.D.N.C., 1973) arbi¬ 
trary and capricious; Goose Hollow Foothills League v. 
Romney, supra n. 18, arbitrary and capricious; Hanly II. 
supra n. 43, arbitrary and capricious; Citizens for Reid 
State Park v. Laird, supra n. 17, "reasonable basis in the 
law and warrant in the record; Save Our Ten Acres v. Kreger. 
4 ERC 1941 (5th Cir., 1973), "materially degrade any aspect 
of environmental quality;" Scherr v. Volpe, supra n. 52, 
aff'd 466 F. 2d 1027 (7th Cir., 1972), "de novo” review. 

5 6 
See Citizens to Preserve Overton Park, supra n. 49, 

for a discussion of the various types of review available 
under the Administrative Procedure Act; see also, Note. 
Citizens to Preserve Overton Park v. Volpe: Environmental 
Law and the Scope of Judicial Review. 24 STAN. L. REV. 1117 
(1972) . 
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accepted if "warrant in the record" and a "reasonable basis 

in law" exists. This test was adopted in Citizens for Reid 

57 State Park v. Laird, but the "rational basis test" was 

specifically rejected in Hanlv II since the court felt 

that the legal question and the factual question were dis¬ 

tinguishable. However, the Fifth Circuit recently spoke 

58 
to this point in Save Our Ten Acres v. Kreger. stating: 

We reject as overly formalistic the argu¬ 
ment that Overton Park's stricter standard 
of reasonableness is applicable only if 
the wording of the statute expressly 
conditions the exercise of authority upon 
a determination that certain prerequisites 
are met. 

Under the review standard we hold is required, 
the court must determine whether the plaintiff 
has alleged facts which, if true, show that 
the recommended project would materially 
degrade any aspect of environmental quality.by 

From the foregoing, the conclusion is that no general 

agreement concerning the standard of review to be applied 

to threshold determinations exists, but general agreement 

does exist concerning the standard of review to be applied 

to the EIS itself - the "arbitrary and capricious" stan¬ 

dard. However, the courts in applying the arbitrary and 

capricious standard to the statement's results have gene¬ 

rally shown judicial restraint, whereas the courts in 

57 
Overton Park, supra n. 49, at 789, citing Atlantic 

Refining Co. v. FTC, 381 U.S. 357 at 367. 

58 co supra, n. 53. 

59Id, at 1943. 
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applying the arbitrary and capricious standard to agency 

threshold determinations, have shown a willingness on the 

part of the judiciary to interject judicial opinion at 

this stage. Therefore, even if a justice states that the 

court is applying the 'arbitrary and capricious' standard, 

the result, in cases involving threshold determinations, 

seems more consonent with the standard articulated above 

by the Fifth Circuit. 

B. The Environmental Impact Statement 

A reviewing Court will make two distinct inquiries 

concerning an EIS. First, the court will determine if the 

agency is in compliance with the procedural requisites of 
0 0 

the Act and secondly, the court will apply the 'arbitrary 

61 
and capricious' standard to the final result. If a find¬ 

ing is made that the procedural requisites have not been ob- 

6 2 
served, then the agency will usually be enjoined from pro- 

ceding until these requisites have been followed. These pro¬ 

cedural duties will be discussed in the context of the contents 

6^Upper Pecos v. Stans, 452 F. 2d 1236 (10th Cir., 
1971); Akers v. Resor, 4 ERC 1966 (W.D. Tenn., 1972); 
EPF v. Froehlke. 4 ERC 1829 (8th Cir., 1972). 

6 "L 
EPF v. Froehlke, supra n. 60; Sierra Club v. 

Froehlke. 5 ERC 1033 (S.P. Tex., 1973); Conservation Coun¬ 
cil v. Froehlke, 4 ERC 203 9 (4th Cir., 1973). 

6 2 
The propriety of injunctive relief is determined by 

balancing tests, and to some degree depends upon the cur¬ 
rent status of the project; See Sierra Club v. Froehlke, 
supra n. 61, for a good discussion of this problem. Pe- 
claratory relief if also available, see Scientists' 
Institute v. AEC. supra n. 16. 
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of the statement (Section III, infra). Concerning the 

application of the 'arbitrary and capricious' standard, 

the Eighth Circuit has stated: 

The review is a limited one for the purpose 
of determining whether the agency reached 
its decision after a full, good faith con¬ 
sideration of environmental factors made 
under the standards set forth in Secs. 101 
and 102 of NEPA; and whether the actual 
balance of costs and benefits struck by 
the agency according to these standards was. 
arbitrary or clearly gave insufficient 
weight to environmental factors."63 

After endcasing the standard set forth above, the Fourth 

Circuit added, "(W)e think the District Court must engage 

in a 'substantial inquiry' to determine 'whether there 

has been a clear error of judgement.' (citing Overton 

64 Park)." Indeed, the courts seem to agree that the 

'arbitrary and capricious' standard, as set forth in 

65 Overton Park, is to be applied. In applying this 

standard, Judge Cocoran of the D.C. Circuit has correctly 

stated, 

The function of the Court in reviewing the 
sufficiency of such an Impact Statement is 
a limited one. It is not for the Court to 
substitute its own judgement for that of 

63 
EPF v. Froehlke. supra n. 60, at 1833. 

64Conservation Council v. Froehlke. supra n. 61, at 
2040. 

^No cases were found which stated either that the 
agency involved had no discretion in arriving at the bal 
ance between environmental costs and benefits or that 
some standard other than the 'arbitrary and capricious' 
standard should be applied. 
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the preparing agency. On the contrary, 'its 
function is only to assure that the (impact) 
statement sets forth opposing scientific 
views, and does not take the arbitrary and 
impermissible approach of completely omitting 
from the statement, and hence from the focus 
that the statement was intended to provide 
for the deciding officials, any reference 
whatever to the existence of responsible 
scientific opinions concerning the possible 
environmental effects.' Committee for 
Nuclear Responsibility v. Seaborg, (cites 
omitted) ***It is not the function of this 
Court to review every conclusion found in a 
NEPA statement brought before it. Rather 
it suffices to ensure that the statement 
fairly considers the five general factors 
embraced in Section 4332 (2) (8). ° 

III. CONTENT OF THE EIS 

The general structure of the contents of an environ¬ 

mental impact statement is provided by Sec. 102(2)(C) of 

NEPA which lists five distinct inquiries to be made by 

the agency: (1) the environmental effects of the proposed 

action, (2) adverse affects which cannot be avoided, 

(3) alternatives to the proposed action, (4) the relation¬ 

ship between short-term uses and long-term productivity, 

and (5) irreversible commitments of resources. Addition¬ 

ally, Sec. 102(2)(A) and (B) require agencies to utilize 

an interdisciplinary approach to insure the integration 

of environmental considerations into the planning process 

and to develop methods and procedures for quantifying 

presently unquantifiable environmental amenities and 

^Maryland National Planning Comm'n. v. Schultz, 
5 ERC 1340 (D.D.C., 1973), at 1342-1343. 
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values. Therefore, the role of the Sec. 102(2)(C) is to 

indicate the degree to which the objectives of the Act, 

particularly Secs.102(2)(A) and (B), have been followed in 

the agency's consideration of a particular project. 

In Calvert Cliffs1 Coordinating Committee v. AEC. 

Judge Skelly Wright stated that, 

"Environmental amenities" will often be in 
conflict with "economic and technical con¬ 
siderations." To "consider" the former 
"along with" the latter must involve a 
balancing process. In some instances envi¬ 
ronmental costs may outweight economic and 
technical benefits and in other cases they 
may not. But NEPA mandates a rather finely 
tuned and "systematic" balancing analysis 
in each instance. 

To ensure that the balancing analysis is 
carried out and given full effect, Sec¬ 
tion 102(2)(C) requires that responsible 
officials of all agencies prepare a 
"detailed statement" covering the impact 
of particular actions on the environment, 
the environmental costs which might be 
avoided, and alternative measures which 
might alter the cost-benefit equation.67 

This interpretation is in accord with Sen. Henry Jackson's 

68 characterization of the EIS as an "action-forcing" pro¬ 

cedure. Therefore, while NEPA does not require a sub¬ 

stantive decision which is environmentally sound, the Act 

does create procedural requirements so that the "full 

cost" of a project will be revealed to decision-makers. 

67449 F. 2d 1109, supra n. 2, at 1113-1114. 
Q 

115 Cong. Rec. (Part 30) at 40416. 
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Further judicial interpretations have expounded on 

the contents of the EIS. Judge Eisele of the Eastern Dis¬ 

trict of Arkansas has said that "at the very least, NEPA is 

69 
an environmental full disclosure law" and the detailed 

statement should "... at a minimum, contain such information 

as will alert ... (decision-makers) ... to all known possible 

70 environmental consequences of a proposed agency action." 

71 The agency is not to act as an "umpire" and the statement 

72 
cannot be based on "self-serving assumptions." Rather, 

"(T)he test of compliance with Sec. 102, then, is one of 

good faith objectivity rather than subjective impartiali- 

ii 73 ty. The statement must show that the requirements of 

the Act have been followed "to the fullest extent pos- 

. 74 sible." 

Specific cases have gradually clarified the contents 

of these statements. The statement must contain sufficient 

detail to allow an informed decision. In holding an EIS 

prepared by the Corps of Engineers in connection with a 

69 
'EDF v. Corps of Eng. (Ark.), supra n. 2, at 759. 

70 Id, at 759. 

71 Greene County v. FPC, 3 ERC 1595 (2d Cir., 1972). 

72 Id. 

73 
EDF v. Corps of Engineers, 4 ERC 1721 (8th Cir., 

1972), at 1725. 

74 EDF v. Corps of Engineers (Miss.), supra n. 2, 
at 1415. 
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channelization project to be insufficient, and therefore 

failing to abide by the procedural mandates of the Act, 

Judge Heaney of the Eighth Circuit stated: 

The final impact statement, filed on December 7 
1970, is not sufficiently detailed to meet 
the standards of the Act. It is too vague, 
too general and too conelusionary. Thus, it 
cannot form the basis for responsible evalua¬ 
tion and criticism. The statement does not 
meet the guidelines laid down by the Council 
on Environmental Quality or the Corps itself. 

Additionally, the agencies' treatment of alternatives re¬ 

quired under Section 102(2)(C)(iii) has been the subject 

of judicial scrutiny. In ruling on the procedural adher¬ 

ence to NEPA of an Interior Department EIS concerning 

offshore leasing of oil and gas tracts, the D.C. Circuit 

Court of Appeals Stated: 

We reject the implication of one of the 
Government's submissions which began by 
stating that while the Act requires a 
detailed statement of alternatives, it 
"does not require a discussion of the 
environmental consequences of the sug¬ 
gested alternative." A sound construction 
of NEPA, which takes into account both 
the legislative history and contemporane¬ 
ous executive construction...requires a 
presentation of the environmental risks 
incident to reasonable alternative courses 
of action."76 

75 EPF v. Froehlke, supra n. 60, at 1830; accord, 
see Akers v. Resor, supra n. 60, at 1969. 

°Natural Resources Defense Council v. Morton, 3 ERC 
1558 (D.C. Cir., 1972), at 1561. In this case the court 
further held that the discussion of alternatives is not 
restricted to those within the province of the agency. 
Rather, all reasonable alternatives should be considered. 
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Furthermore, the alternative of doing nothing at all must 

77 be fully considered. 

However, one of the most important requisites con¬ 

cerning the contents of the EIS is that concerning "full 

disclosure" of the environmental effects of the proposed 

action. Consideration of only the direct effects of a 

proposed action is not enough; if the "full cost" of a pro¬ 

ject is to be evaluated, the indirect effects must also be 

evaluated and revealed. These indirect, or secondary, ef¬ 

fects, often may be of more significance than the primary 

effects. In proposing new guidelines, the Council on 

Environmental Quality describes those effects which should 

be included in an EIS, stating: 

Many major federal actions, in particular 
those that involve the construction and 
licensing of infrastructure investments 
(e.g., highways, airports, sewer systems, 
water resource projects, etc.) stimulate 
or induce secondary effects in the form of 
associated investments and changed patterns 
of social and economic activities. Such 
secondary effects, through their impacts 
on existing community facilities and acti¬ 
vities, may often be more substantial than 
the prim^gy effects of the original action 
thereof. 

77 EPF v. Corps of Engineers. (Ark.), supra n. 2, at 
761. "The most glaring deficiency (of the EIS) in this 
respect is the failure to set forth and fully describe the 
alternative of leaving the Cossatot alone." 

78 CEQ Proposed Guidelines, supra n. 13, at 10859. 
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IV. SECONDARY ENVIRONMENTAL EFFECTS 

A. Definition of Secondary Effects 

Secondary, or indirect, effects are those effects 

which are induced, or stimulated, by the construction of 

a particular facility. Secondary effects may be distin¬ 

guished from primary effects in several ways. First, 

direct effects ensue from the physical implementation of 

a facility whereas secondary effects ensue from the 

characterization of that facility. Secondly, direct ef¬ 

fects usually occur during the construction of a facility 

and during subsequent use of the facility for the purpose 

intended. Although secondary effects may appear during 

the planning and construction stage, secondary effects are 

usually future effects. Third, direct effects are re¬ 

stricted effects due to the uniqueness of the facility 

being constructed whereas secondary effects are related 

to the interaction of the facility being constructed with 

the other facilities existing in the region. In this con¬ 

text, "effects" may be interpreted as changes, whereas 

"impacts" may be interpreted as quantity and quality of 

the change. 

As an example, assume that a highway is being con¬ 

structed from A to B, a distance of ten miles. Further, 

assume that an urbanized area extends to Point A, al¬ 

though not beyond Point A, and also assume that the high¬ 

way constructed from Point A to Point B has four, evenly 

spaced access roads. The direct effects ensuing from 
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this highway are unrelated to the presence of the city at 

Point A. Rather, the direct effects are associated with 

the effect of the construction and operation of the high¬ 

way. Trees lost to the right of way, channelization of a 

stream passing beneath the highway, erosion during con¬ 

struction and the acceleration of runoff during a storm 

are all direct effects, as are the unsightlyness of the 

facility and the noise which is generated. In contrast, 

the secondary effects are associated with the characteris¬ 

tics of a freeway with access roads, because the road is 

not merely a means of conveying people from Point A to 

Point B, but also a means of conveying people from Point A 

into the areas surrounding the Freeway. At each of the 

four nodal interchanges, service stations begin to appear. 

A single family detached housing development begins at the 

first access road away from Point A, and a phenomena known 

as urban sprawl begins to occur. A manufacturing concern 

decides to locate at Point B, or at any of the points of 

access, since the concern can easily reach the major 

transportation facilities which exist in the urban area. 

Also, subsequent problems concerning waste disposal, water 

supplies, power supplies and other human support activi¬ 

ties for the development appear. The point is this—these 

developments in this example were induced by the construc¬ 

tion of a facility? as such, these developments are se¬ 

condary effects, (although to determine impact would re¬ 

quire more information). 
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However, in a real situation, several factors in¬ 

fluence the development induced by a particular facility; 

indeed, the action is not occurring in a void. If the 

section of road hypothesized were not proximate to an urban¬ 

ized area, the desirability of locating housing projects 

alongside would be diminished. If an adequate water sup¬ 

ply (or a stream into which to dispose waste) does not 

exist, an industrial or manufacturing concern might not be 

interested in locating in the area. Therefore, the re¬ 

gional setting must, in most cases, be analyzed in order 

that the secondary effects may be foreseen. In this regard, 

79 the term - limiting step - is a very useful concept. 

B. Legal Requirement for Inclusion of Secondary 

Environmental Effects 

No section in the Act, per se, states that secondary 

environmental effects should be considered. However, 

Sec. 102(2) (C)(i) states that the detailed statement should 

indicate the "environmental impact of the proposed action". 

79 An analogy with a freeway system should again suf¬ 
fice to illustrate the problem. If a bad section of road 
exists which is causing a tremendous loss of time to 
people using the facility, it acts as a barrier, or limita¬ 
tion, to further development beyond this point. To remedy 
this situation means a great deal more than a savings in 
time. This improvement also means that land beyond this 
bottleneck is now more desirable for homes, offices, etc. 
Therefore, while the stretch of bad road may be seen as a 
factor limiting the flow of traffic on the road, this same 
bad stretch of road may be seen as a factor limiting de¬ 
velopment of lands depending on this facility for access. 
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and an interpretation of the Sec. 102(C)(2)(i) requisite 

"to the fullest degree possible," in order to determine 

the "full cost" of an action has led to the incorporation 

of secondary environmental effects into a procedurally 

correct EIS. This interpretation is in keeping with the 

"full disclosure" nature of the Act. 

The new proposed guidelines of the Council on Envi¬ 

ronmental Quality recognize the importance of secondary 

effects, stating that an analysis of the impact of a pro¬ 

posed facility should include these effects: 

For example, the effects of the proposed 
action on population and growth may be 
among the more significant secondary im¬ 
pacts. Such population and growth impacts 
should be estimated if expected to be 
significant (using data identified as 
indicated in section 8(a)(i), supra) and 
an assessment made of the effect of any 
possible change in population patterns 
and growth upon the resource base, includ¬ 
ing land use, water and public services 
of the area in question. 

Additionally, secondary environmental impacts are included 

in most agency rules concerning content of environmental 

81 
impact statements. Courts have held that agencies are 

bound to follow rules developed by their own agency and by 

80 
CEQ Proposed Guidelines, supra n. 13, Sec. 8(2)(8) 

at 10859. 

81 
e.g., Corps of Engineers Regulations, Environmental 

Statements, 38 Fed. Reg. 1942 (April 12, 1973). Sec. 7(1). 
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ft 2 the Council on Environmental Quality. Furthermore, 

Section 101(b) of the Act lists several effects which 

83 are to receive attention, including population effects. 

In Hanly _I the Second Circuit stated the following 

concerning the scope of the EIS: 

The National Environmental Policy Act 
contains no exhaustive list of so-called 
'environmental considerations,' but 
without question its aims extend beyond 
sewage and garbage and even beyond water 
and air pollution, (cites omitted). The 
Act must be construed to include protec¬ 
tion of the quality of life for city 
residents. Noise, traffic, overburdened 
mass transportation systems, crime, con¬ 
gestion and even availability of drugs all 
affect the urban 'environment' and are 
surely results of the "profound influences 
of ...high density urbanization (and) 
industrial expansion" (citing section 
101(A) of NEPA).84 

Other cases have stated that an EIS must consider, to be 

procedurally correct, "indirect," "secondary" and 

82 EPF v. Froehlke, supra n. 60; Silva v. Romney. 
342 F. Supp. 783 (D. Mass., 1972); and Akers v. Resor. 
supra n. 60, where Judge Brown stated, "(W)ith respect 
to the EIS, it should be pointed out, as stated in the 
Froehlke case from the Eighth Circuit, the Corps must 
comply with the guidelines of the CEQ and the Corps own 
guidelines," at 1969. 

83 See Section 101(b) in the appendix. 

84 Hanly .1, supra n. 3 7, at 647. 

85 Natural Resources Defense Council v. Grant, 
supra n. 19, at 367. 

86 EPF v. Corps of Engineers (Miss.), supra n. 2, at 
1419; EPF v. Corps of Engineers (Ark.), supra n. 2% 
Sierra Club v. Froehlke. supra n. 61, at 1057, 1975; 
Life of the Land v. Volpe, 5 ERC 1413 (D. Hawaii, 1973) 
at 1415. 
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87 
even "tertiary" effects. Therefore, the conclusion is 

that those effects which are induced by a facility should 

be considered in a procedurally correct Section (102)(2)(c) 

statement. 

Case law indicates that a wide range of effects 

which fall into the classification of "secondary effects." 

Railroad abandonment procedings may have "significant" ef¬ 

fects due to the pollution caused by increased truck 

88 
and automobile traffic. In distinguishing between 

two nine story buildings in Hanly I_, the Second Circuit 

recognized the differences between a jail and an office 

89 
building in terms of induced effects. The effects 

of water resource projects in inducing industrializa¬ 

tion have been held within the proper purview of the 

90 
EIS. The effects of highway construction into 

previously rural areas leading to urbanization and 

ft 7 
Port of New York v. U.S.. 451 F. 2d 783 (2d Cir., 

1971) as interpreted by Citizens v. Volpe, supra n. 23, at 
1965. Semantical disputes as to whether effects are 
"secondary" or "tertiary", etc., are highly undesirable 
and only serve to needlessly complicate a relatively 
simple concept. As long as there is a causal relation¬ 
ship between an action and an effect (regardless of the 
number of times removed from the action), the term "se¬ 
condary" should suffice as a means to convey the concept of 
indirectness. 

ftft 
Harlem Valley v. Stafford. 5 ERC 1503 (S.D.N.Y., 

1973) at 1505. 

89 
Hanly I, supra n. 3 7, at 646. 

90 Sierra Club v. Froehlke. supra n. 61; EPF v. Corps 
of Engineers (Ark.), supra n. 2. 
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91 
changed patterns of land use have been recognized. 

Scientific research projects have been held to require the 

preparation of an EIS due to the effects of implementing 

92 
the technology once it has been perfected. In confer¬ 

ring standing to a class of plaintiffs whose alleged 

injuries arose from an Interstate Commerce Commission de¬ 

cision to raise rates on recyclable goods, the Supreme 

Court accepted the contention that the rate increase would 

discourage the use of recyclable materials, promote the 

use of new raw materials, thereby adversely affecting the 

environment by encouraging unwarranted mining, lumbering 

and other extraactive activities, and also increase 

93 littering. However, the Court only spoke to the issue 

in the context of granting standing under the "injury in 

91 . 
Sierra Club v. Volpe. 4 ERC 1804 (N.D. Cal., 1972)? 

Upper Pecos v. Stans, supra n. 60? See also National Forest 
Preservation Group v. Volpe. 4 ERC 1836 (D. Mont., 1972), 
holding that the Secretary of Transportation had no authori¬ 
ty to designate a proposed highway as "a primary highway" 
when the highway's only purpose was to aid speculation on 
recreational property in a rural area" at 1840-1841. 

92 
Scientists1 Institute v. AEC, supra n. 16, in which 

Judge Wright stated, " (D)evelopment of technology is a 
necessary precondition to construction of any plants." 
at 1423. 

93 
U.S. v. SCRAP. 5 ERC 1449 (U.S.S. Ct., Nos. 72-535 

and 72-562, June 18, 1973, holding, in a very narrow deci¬ 
sion, that injunctive powers removed from the courts in Sec. 
15 (7) of the Interstate Commerce Act were not revived, sub 
silento, in NEPA. 
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94 
fact" test; the comments of Justice Stewart are illumi¬ 

nating : 

But the injury alleged here is also very 
difficult from that at issue in Sierra Club 
because here the alleged injury to the envi¬ 
ronment is far less direct and perceptible. 
The petitioner there complained about the 
construction of a specific project that 
would directly affect the Mineral King 
Valley. Here, the Court is asked to follow 
a far more attenuated line of causation to 
the eventual injury of which the appellees 
complained—a general area rate increase 
allegedly cause increased use of nonrecy- 
clable commodities as compared to recy¬ 
clable goods, thus resulting in the need 
to use more natural resources to produce 
such goods, some of which resources might 
be taken from the Washington area, and re¬ 
sulting in more refuse that might be dis¬ 
carded in the national parks in the 
Washington area.95 

* * * 

We cannot say on these pleadings that the 
appellees could not prove their allegations 
which, if proved, would place them squarely 
among those persons injured in fact by the 
Commission's action, and entitled under the 
clear import of Sierra Club to seek review. 

Justice White dissented from this holding, and was joined 

by Chief Justice Burger and Justice Rehnquist, stating 

"(T)o me, the alleged injuries are so remote, speculative 

and insubstantial in fact that they fail to confer 

97 standing." 

94 
See Sierra Club v. Morton. 

95 
U.S. v. SCRAP. supra n. 94, 1455. 

96Id, at 1456. 

97Id, at 1473. 
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C. Prophecy, Speculation and Crystal Ball Inquiries 

Thus far, the above discussion has indicated that NEPA 

requires a consideration of causal relationships whenever 

an agency evaluates the environmental effects of proposed 

actions. The question of how far this consideration is to 

extend has been the concern of the Courts also, because the 

question relates directly to the procedural accuracy of the 

EIS. The adequacy of the data prepared by the plaintiffs 

bears on this determination to some degree, although the 

cases and the statute do not clearly indicate upon whom the 

burden of proof of the adequacy of an environmental impact 

98 statement should fall. Judge Keady has stated the fol¬ 

lowing : 

Thus, a Sec. 102 statement must thoroughly 
discuss the significant aspects of the 
probable environmental impact of the proposed 
agency action. By definition, this excludes 
the necessity for discussing either insignifi¬ 
cant matters such as those without import, or 
remote effects, such as mere possibilities un¬ 
likely to occur as a result of the proposed 
activity.99 

98 Although a dearth of case law exists on the subject, 
a conclusion is that once a Plaintiff makes a prima facie 
showing of procedural non-compliance, the burden will fall 
upon the agency to show NEPA compliance, Sierra Club v. 
Froehlke, supra n. 61, SCRAP v. U.S., supra n. 27. The 
rationale behind this seems to be that the plaintiffs 
usually will not have the resources to do the type of analy¬ 
sis required under NEPA, whereas the agency does. Further, 
the agency's responsibility and duty under the law are to 
perform these procedural tasks. 

99 EPF v. Corps of Engineers (Miss.), supra n. 2, at 
1449. 



35 

In general, NEPA requires predictions, not prophecy;^00 

a "crystal ball inquiry" is not required.However, 

102 some degree of forecasting is implicit in NEPA. 

103 One court has suggested that some "rule of reason" 

be applied in this context, and the inevitable conclusion 

is that a line must be drawn somewhere. In First Na- 

104 tional Bank of Homestead v. Watson the D.C. District 

Court was faced with a suit challenging a determination 

by the Comptroller of Currency that the licensing of a 

National Bank in southern Dade County, Florida, was not 

an action "significantly affecting the environment." Spe¬ 

cifically, the plaintiff's alleged that currently a se¬ 

vere ecological crisis brought on by increased urbaniza¬ 

tion exists, and any action which will induce further 

•'•^^First National Bank of Homestead v. Watson. 5 ERC 
1497 (D.D.C., 1973). 

^Natural Resources Defense Council v. Morton, 
supra n. 76. 

102 Scientists1 Institute y. AEC. supra n. 16. 

^^Life of the Land v. Volpe. supra n. 86; See also 
Natural Resources Defense Council v. Morton, supra n. 76, 
where the court stated, "(B)ut if the statement is not rub 
ber, neither is it iron. The statute must be construed 
in the light of reason if it's not to demand what is, fair 
ly speaking, not meaningfully possible . . ."at 1564. 

104 supra, n. 101. 
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urbanization, such as the lending activities of a bank, 

105 will adversely affect the environment. In declining 

to require the Comptroller to issue an EIS, the court 

stated: 

Plaintiff's leave to pure speculation reso¬ 
lution of the question whether chartering 
this bank will accelerate the rate of pollu¬ 
tion in the area. They provide no data on 
an individual bank's effect on industrial 
development in an area, let alone its effect 
on the environment.*** Certainly, the burden 

.is on the agency to prove there will be no 
environmental impact as a result of its 
actions under 102(2)(C)(SCRAP v. U.S.. 
346 F. Supp. 189(D.D.C., 1972)(three judge 
court)). But the facts of this case indi¬ 
cate only that the federal action will 
possibly allow others to set into motion 
projects which possibly will affect the 
local environment. In considering the 
effect of its actions for the purposes of 
Sec. 102(2)(C), it would seem that an 
agency is not required to let its imagina¬ 
tion run wild as to whether there will be 
any impact. 

The result in this case seems correct, particularly in 

light of defendant's showing that most of the money for 

development of South Dade Country was coming from mort¬ 

gage companies in Miami, and that National Banks made 

105 First National Bank of Homestead v. Watson is an 
important case for the inquiry by the court goes directly 
to the character of a bank, which is what induces second¬ 
ary impacts. However, in this case, the theoretical 
connection was not applicable since the bank was not the 
"limiting step" concerning development of southern Dade 
County. 

106supra, n. 101, at 1503. 

107 See footnotes to the case, supra n. 101. 
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only a small portion of loans for development. How¬ 

ever, an erroneous application of this type of reasoning 

108 
seems to have been made in Life of the Land v. Volpe; 

in this case, a District Judge in Hawaii was ruling on 

the sufficiency of an EIS filed on a runway extension 

project at the Honolulu International Airport. In uphold¬ 

ing the sufficiency of the statement, Judge King stated : 

Plaintiffs question the omission from the 
EIS of any discussion of the demographic 
impact of the traffic facilitated by the 
runway. Undoubtedly an EIS should discuss 
all of the significant primary environmen¬ 
tal effects, and all of the substantial 
secondary environmental effects of a pro¬ 
ject. How far beyond these effects an 
EIS should go may still be an open ques¬ 
tion, but there must be some limit. A 
'rule of reason' was suggested in argument. 
In my opinion, requiring the kinds of 
demographic discussion suggested by 
plaintiffs is unreasonable in the context 
of this project. ^9 

This ruling seems contrary to Sec. 101(b) of NEPA and the 

Guidelines of the Council of Environmental Quality. 

However, this case serves to bring the problem of the 

speculative nature of environmental effects to attention, 

and the ruling suggests that the Courts will be attempting 

in the future to refine the 'rule of reason' standard to 

108 supra n. 86. 

109 
Id, at 1415. 

■^■^Both speak to the question of demographic informa¬ 
tion and population effects of the proposed action. CEQ 
Guidelines, supra n. 13, and Sec. 101(b) of NEPA—see 
appendix. 
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delineate the breadth of effects considered in the EIS. 

The D.C. Circuit Court of Appeals has indicated one 

approach to the problem in a case seeking a declaratory 

judgement that the Atomic Energy Commission should issue 

an EIS on the Liquid Metal Fast Breeder Reactor program. 

In holding that an EIS is required at the present time, 

Judge Wright stated: 

It must be remembered that the basic thrust 
of an agency's responsibilities under NEPA 
is to predict the environmental effects of 
proposed action before the action is taken 
and those effects fully known. Reasonable 
forecasting and speculation is thus impli¬ 
cit in NEPA, and we must reject any attempt 
by agencies to shirk their responsibilities 
under NEPA by labeling any and all discus¬ 
sion of future environmental effects as 
"crystal ball inquiry." ***The Commission's 
continual references to "crystal ball in¬ 
quiry" have a hollow ring in light of the 
fact that the Commission has already pre¬ 
pared a complex cost-benefit analysis of 
the LMFBR program, involving projections 
through and beyond the year 2000. ^ 

Therefore, one test seems to be to apply rules of equity 

to demand the same standard be applied in forecasting 

environmental costs and benefits as is applied to fore¬ 

casting economic costs and benefits. 

In the following section, a case study will be pre¬ 

sented to determine the degree to which secondary environ¬ 

mental effects can be determined. 

1426, 
^^Scientists1 Institute v 
1429. 

AEC, supra n 16, at 
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V. CASE STUDY : NAVIGATION IMPROVEMENT, CHOCOLATE BAYOU, 

TEXAS 

The Chocolate Bayou project is a Corps of Engineers' 

112 
project which was authorized in 1965; the original pur¬ 

pose of the project was to enlarge and extend an existing 

channel to facilitate barge operations in Chocolate Bayou. 

In its natural state, Chocolate Bayou was a relatively 

shallow and winding waterway which emptied into Chocolate 

Bay, a small arm of West Bay which is a part of the Galves¬ 

ton Bay system (see Fig. 1). Navigation up the bayou was 

obstructed by sand bars, and as early as 1907 dredging 

113 operations were initiated. In 1962 Monsanto Chemical 

Company erected a chemical manufacturing plant along the 

east bank of Chocolate Bayou, and pursuant to a Department 

of Army permit, constructed a channel from its plant site 

to the Gulf Intracoastal Waterway. This channel is 8.2 

miles in length, 10 feet deep and 100 feet wide. The 1965 

Corps of Engineers proposal consisted of deepening the 

existing channel to 12 feet and widening it to 125 feet. 

Additionally, an extension of the channel five miles further 

112 Chocolate Bayou, Texas. H. Doc. 217, 89th Cong., 
1st Sess. (1965). 

113 
H. Doc, 445, 56th Cong., 1st Sess. (Rivers and 

Harbors Act of 1907). Other dredging projects have been 
authorized between 1907 and 1962; See H. Doc. 337, 76th 
Cong., 1st Sess. (1945) and H. Doc. 768, 80th Cong., 2nd 
Sess. (1950). 
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up the bayou was planned, straighening and deepening the 

natural channel to a depth of 9 feet and a width of 100 

feet. A turning basin was to be built at the end of this 

extension and a salt water barrier was planned 3§ miles 

further upstream. 

To implement the plan, local interests had to pass a 

bond issue to buy right-of-way and other facilities; the 

local sponsor was the Brazoria County Drainage District 

No. 3, which is now Conservation and Reclamation District 

114 No. 3. On three separate occasions, bond elections 

were held and the proposal was defeated each time. The 

115 project is now viewed as two distinct plans; Reach I 

114 The first bond issue, on Nov. 12, 1968, required 
a two-thirds majority and failed by only eight votes. The 
second bond issue, held in January, 1969, failed by a 
slightly larger margin (this also required a two-thirds ma¬ 
jority) . Then, the County Drainage District got Sen. A. R. 
Schwartz, Galveston, and Reps. Neil Caldwell of Alvin and 
Joe Hubenak of Rosenburg to sponsor legislation changing the 
District's name to Conservation and Reclamation District 3, 
and changing the requirement of a two-thirds majority to a 
simple majority for future bond issues. The third bond 
issue, held April 4, 1970, was rejected by the largest num¬ 
ber of votes of any of the three elections. Since this 
failure, the Conservation and Reclamation District has 
dropped its sponsorship of the bond issue. If Reach II is 
to be built, a local sponsor will have to be found. See 
"Bayou Plans Challenged," The Houston Post, April 9, 1973, 
pp. 1, 19A. 

115 However, for the purposes of NEPA compliance, the 
Corps is clearly required to assess the environmental impact 
of the entire proposal since piecemeal construction is not 
favored under the broad policy directives of NEPA. 
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includes only the deepening and widening of the existing 

channel and Reach II incorporates the extension five miles 

further inland and construction of the turning basin. The 

records available seem to indicate that the salt water 

. 116 
barrier is not included in Reach I. 

Since the landowners in the area have agreed to donate 

117 the right of way for Reach I, Reach I will be unaffected 

by the failure of the bond issues. However, Reach II will 

not be constructed until a bond issue is passed by the lo¬ 

cal populace. 

The direct environmental effects of this action are 

dredging, spoil deposition, separation of fresh and saline 

environments by the salt water barrier and those effects 

due to the operation and maintenance of the facility. The 

secondary environmental effects are due to the resulting 

industrial development along Chocolate Bayou and the ensuing 

population migration. In a draft EIS on this project by 

the Corps of Engineers, the Corps stated that this project 

would "(P)rovide benefits of improved navigation efficiency 

and safety to an expanding industrial area and contribute 

116 See Announcement of Public Meeting, Chocolate Bayou, 
Texas, dated 1 May, 1973, and issued by the Corps of Engi¬ 
neers, Galveston District. 

117 Those landowners in Reach I are General Crude Corp., 
Monsanto Chemical Co., Amoco Petroleum, Texaco and Wirt- 
Franklin Oil Co. 
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11g 
to long-term acceleration of industrial growth." Later 

in the draft EIS the Corps stated the following: 

Acceleration of industrial and commercial 
development of the area and substantial 
change in the natural environment will be 
encouraged to some extent by the proposed 
navigation improvements. Conversely, in 
view of the existing and currently expanding 
industrial developments, it seems evident 
that such development will continue in any 
case, although perhaps at a slower rate than 
could be expected with improved navigation 
conditions. 

This paragraph is the only reference in this draft EIS con¬ 

cerning the effect of the channelization on industrial 

location. The draft EIS seems to lack procedural compliance 

with NEPA in several respects, to wit, (1) the paucity of 

information concerning this channel's effect on industriali¬ 

zation, (2) the ramifications of industrialization and 

(3) the lack of support for the premise that industrializa¬ 

tion will continue "in any case." The following analysis 

will address these objections. 

A. Character of the Project 

This project will make the Chocolate Bayou area more 

accessible to water-borne commerce. Larger barges and tugs 

will be able to use the existing channel and an additional 

118 Corps of Engineers, Draft Environmental Statement, 
Gulf Intracoastal Waterway, Chocolate Bayou, Texas (Naviga¬ 
tion) , Galveston, Texas, 1973, p. i (hereafter cited as 
Chocolate Draft). 

119 Chocolate Draft, id at 10. 
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120 five miles of shoreline will be more accessible. Two 

way traffic will be possible, and the rate of traffic flow 

will be increased. Therefore, this project will obviate a 

limiting step. 

B. Likelihood of Industrialization 

In attempting to predict the effect of a navigation 

facility upon industrial development, the initial inquiry 

must be directed toward the type of industry which would 

consider locating in this area. Since two petro-chemical 

plants already exist on Chocolate Bayou, the desirability 

of this area for future refining and chemical production 

should be considered. Various theories exist concerning 

industrial location, but Alfred Weber's theory of loca- 

121 
tion is particularly applicable in this case since 

Weber takes as given the type of industry and seeks to ex- 

122 plain the place of location. His theory assumes disparity 

in the allocation of natural resources and several consuming 

120 Shell barges now proceed past Reach I, but this 
traffic is restricted to single barge and tug traffic, and 
this portion is quite hazardous. See H. Doc. 217, supra n. 
113, at 53. 

121 
Alfred Weber, Uber den Standort der Industrien, 

Part I, Reine Théorie des Standorts. (Tubingen, 1909). 
Translated by C. J. Friedrich as Alfred Weber1 s Theory of 
the Location of Industries (Chicago? University of Chicago 
Press, 1928) . 

122 See Melvin L. Greenhut, Plant Location in Theory 
and practice (Chapel Hill: The University of North Caro¬ 
lina Press, 1956) for a good discussion of Weber's theory 
and its difference from other location theories. 



44 

centers, and he explains plant location by three factors: 

(1) transportation costs, (2) labor costs and (3) agglo¬ 

merating forces. Further, Weber Draws a distinction be¬ 

tween transportation oriented industries and labor inten¬ 

sive industries. Thus the conclusion is that the petroleum 

industry can be seen to be much more dependent upon trans¬ 

portation costs than upon labor costs, because (1) the 

petroleum industry is capital intensive and (2) the amount 

of crude oil being imported from the Middle East is increas- 

123 
ing. Therefore, labor costs will not be the determining 

124 
factor in the location of refinery and chemical plants. 

1 23 
In 1970, the United States imported 15% of its 

total crude petroleum demand. The projections for 1975, 
1980, 1985 and 1990 show that the percent of imported crude, 
as related to total demand will increase to, respectively, 
31%, 40%, 52% and 55%. This importation projection assumes 
that demand will be met, an assumption which will become 
increasingly less tenable. Source: Shell Oil Company, The 
National Energy Outlook, Monograph, Houston, Texas, March, 
1973, p. 16. For the purposes of this thesis, the assump¬ 
tion is made that the demand for petroleum will be met. 

124 However, labor costs are an important determinant 
in many enterprises. Many industries which are now locating 
in the area around the Dallas-Ft. Worth regional airport 
are relatively labor intensive, and these industries are 
locating in areas as far away from the airport as seventy 
or eighty miles (due also to the cost of land). However, 
many industries refuse to consider the Sherman-Denison area 
of the state due to the strong influence of labor unions in 
that area, instead locating in smaller communities where 
the labor force is not organized. Similarly, the twin plants 
concept which is used along the United States-Mexico border 
encourages industries to take advantage of the cheap labor 
in Mexico and in turn, locate their white collar facilities 
in the adjacent cities in the United States. Sources: 
Personal Interview, Reg Todd, Texas Industrial Commission, 
June 26, 1973 y Personal Interview, Dr. Stanley Arbingast, 
Bureau of Business Research, University of Texas at Austin, 
June 26, 1973 y El Paso Chamber of Commerce, International 
Twin Plant Concept Factbook. 1969. 
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The third factor, the agglomerating force, tends to either 

bring industries together in similar locations or, if a 

deglomerating force exists, to disperse industries. Agglo¬ 

meration tends to occur when proximate auxilary industries, 

125 
better marketing outlets or economies of size exist. 

When the petroleum industry was beginning in Texas and 

Louisiana, transportation costs to market were dominant 

because these states were the source of the raw materials. 

Under Weber's theory, the decision to locate the plant 

proximate to either the source of the resource or the 

market area is controlled by the characteristics of the 

industrial process. If the raw material loses weight 

during the process, then a location near the source is pre¬ 

ferred; however, if the raw material becomes heavier in 

the process, then a location nearer the market area is to 

be preferred. The original growth of refining activities in 

the Gulf Coast Region was due to the proximity of raw mate¬ 

rials because refining does not add weight to crude oil. 

Now, however, reserves of natural gas and crude oil are 

being rapidly depleted, and future demand will have to be 

met by importing large amounts of crude oil from the Middle 

125 
See Walter Isard and Eugene W. Schooler, "Indus¬ 

trial Complex Analysis, Agglomeration Economies and Re¬ 
gional Development," Journal of Regional Science 1(2)î 
19-3 5 (Spring, 1959). 

1 
See Melvin L. Greenhut, supra n. 123. 
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127 
East. Water transportation is the only economical means 

of transporting the huge quantities of oily therefore, 

new industrial locations will occur near the source of 

these supplies, that is, coastal regions. Although impor¬ 

tation of refined products would result from a strict ap¬ 

plication of Weber's theory, the implications of interna¬ 

tional balance of paymentsand the political situation 

in the Middle East would seem to mitigate against such a 

_ 129 
result. 

Furthermore, transportation costs to the market areas 

also must be considered. Two of the largest demand regions 

in the immediate future are the midwest and the northeast, 

and refined imported crude will supply this demand. Since 

the midwest is not adjacent to coastal regions, and the 

trains-Canadian alternative to the Alaskan pipeline has 

127See n. 124. 

128 If refineries are built in the Middle East, the 
United States would not only be paying for the raw crude 
(a substantial international money drain of itself) but 
also for the value added by industrial processing. This 
middle East construction would be greatly accented by the 
agglomerative tendencies in the petroleum and petrochemical 
industries. Therefore, the United States would not only 
lose more dollars in payments, but would also lose money 
due to the recent dollar devaluations which make U.S. money 
worth less overseas. 

129 
Libya has taken the lead in expropriating the 

holdings of American Oil Companies, and it seems as if 
other members of OPEC (Oil Producing Exporting Countries) 
might follow Libya's precedent setting action. Therefore, 
Libya's position seems to lessen the desirability of in¬ 
vesting millions of dollars in refining plants in these 
countries. 
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13 0 
been foregone, this part of the country will depend on 

the Gulf Coast for future refined products, due to the 

existence of the intracoastal waterway which provides 

cheap transportation along the Gulf Coast and up the 

Mississippi River. The cheapest form of transportation, 

pipelines, have limited excess capacity, and more such 

131 
lines will have to be constructed. Due to the exis¬ 

tence of mountain ranges to the east and west of the 

Midwest, the most economical new routes will be from the 

132 . . 
Gulf Coast. Although some refining expansion m the 

Northeast will occur, the full potential of this area 

133 will not be utilized; again, water-borne transportation 

will deliver refined products from the Gulf Coast via do¬ 

mestic ships to ports in the Northeast. Additionally, 

plans exist to lay more pipelines from the Gulf Coast to 

of the opposition to the trans-Alaskan pipe¬ 
line was by Midwestern senators, due not only to their 
concern for the environment, but also due to Midwestern 
desire for an oil supply source and induced industrial 
development in the Midwest. 

131 See Shell Oil, The National Energy Outlook, supra 
n. 124, at 23. 

132 
Personal Interview, Benjamin J. Hatfield, Econo¬ 

mist, Shell Oil Company, Houston, July 28, 1973. Also, 
Id at 23. 

133 Two reasons exist for the failure to utilize this 
potential. First, due to the density of the Northeast, 
land prices are extremely high and available sites are 
limited. Secondly, the political atmosphere does not favor 
petroleum and petrochemical industrial expansion. For 
example, the State of Delaware recently passed legislation 
prohibiting further industrialization of Delaware Bay, and 
the State of Main reacted affirmatively against the pro¬ 
posal to create a Free Trade Zone (with subsequent indus¬ 
trialization) in its borders. 
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the Northeast. Therefore, an analysis of transportation 

costs indicates that the Gulf Coast would be a strong 

candidate as the Weberian solution for future refinary 

, . 134 development. 

However, Weber's theory also places great importance 

upon the agglomerative nature of certain industries. In¬ 

deed, agglomerating forces can cause the selection of a 

site which is suboptimal with regard to transportation 

costs if sufficient benefits can be realized from agglo¬ 

merating. This "spatial juxtaposition" of industrial 

locations has been well documented; these agglomerations 

13 5 have been called "industrial complexes," "production 
1 O *7 

complexes" and "growth poles." Walter Isard has 

134 The most realistic interpretation of Weber's theory 
is as a national force which favors location in a certain 
region, with various regional factors offering varying 
optimum solutions due to cheap labor, power, substitution 
effects and economies of scale. See Isard and Schooler, 
supra n. 126. 

13 5 Isard and Schooler, supra n. 126. 

N. N. Kolosovskiy , "The Territorial Production 
Combination (Complex) in Soviet Economic Geography," Jour¬ 
nal of Regional Sciences 3(1): 1-25 (1961). 

13 7 Although "growth poles" have a developmental conno¬ 
tation apart from an industrial complex, an infant indus¬ 
trial development of a certain type is a growth pole and an 
agglomeration. See J. R. Lasuen, "On Growth Poles" Urban 
Studies 6 (2): 137-161 (June 1969), Hamilton Tolosa and 
Thomas A. Reiner, "The Economic Programming of a System of 
Planned Poles,” Economic Geography 46 (3): 449-458 (July, 
1970); and J. B. Parr, "Specialization, Diversification and 
Regional Development," The Professional Geographer 17: 21- 
25 (November, 1965). 
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offered the following definition: 

An industrial complex may be defined as 
one or more activities occurring at a 
given location and belonging to a group 
of activities which are subject to im¬ 
portant production, marketing or other 
interrelations.-*-38 

As such, these complexes are quite efficient because the 

complexes afford the opportunity to conserve energy, labor, 

transportation and other costs. 

A prequisite to the formation of such complexes is 

interdependence between certain industries; a useful de¬ 

vice in determining interdependence is "input-output" 

analysis. "An input-output model is a tabular representa¬ 

tion of an economy which allows the tracing of cash flows 

13 9 
through the economic system." By the use of input- 

13 ft 
supra n. 126, at 21. 

13 9 
A. L. Kaufman, A Layman1s Introductory Guide to 

the Texas Input-Output Model; Basic Tables and Analysis 
(Draft Edition), p. 1, soon to be published by the Texas 
Industrial Commission, Austin, Texas. Input-Output analy¬ 
sis is a useful, but limited, tool. Basically, 1-0 analy¬ 
sis freezes the economy at a given time and determines the 
relationships at that time. However, in practice the econ¬ 
omy does not remain as it is pictured in the 1-0 analysis, 
but rather technological change and substitutions are oc¬ 
curring all the time. Therefore, forecasting from an 1-0 
study is hard. The strength of 1-0 analysis lies in the 
fact that for a given time, all of the economic transactions 
are recorded, and the effects of increased activity in one 
sector can be traced throughout the whole economy covered 
by the analysis. Source: Personal Interview, Dr. Lou 
Stern, Economist, University of Houston, September 6, 1973, 
Houston, Texas. For some innovative uses of 1-0 analysis, 
see Robert U. Ayres and Ivars Gutmanis, "Technological 
Change, Pollution and Treatment Cost Coefficients in Input- 
Output Analysis," in the Commission on Population Growth 
and the American Future, Research Report No. 3_; Population. 
Resources and the Environment. edited by Ronald G. Ridker 
(Washington, D.C.: GPO, 1972), pp. 313-337. 
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output analysis, a relationship between refineries, petro¬ 

chemical plants and synthetic fiber production has been 

traced, and the Gulf Coast offers the lowest transporta- 

140 
tion costs in the country for this complex. Further¬ 

more, the interdependence between the refining and petro¬ 

chemical industries will become much greater in the imme¬ 

diate future, because low cost natural gas feedstocks will 

141 
be scarce. This scarcity will result in the use of 

heavy oil feedstocks, and locations proximate to refi- 

142 neries offer dollar savings. Therefore, both trans¬ 

portation costs and agglomerative effects seem to favor 

a location on the Gulf Coast, particularly in areas 

which already have existing facilities. Such an area 

exists from Corpus Christi, Texas to Lake Charles, Lousi- 

ana, where twenty-two existing petrochemical core com¬ 

plexes are located. It has been estimated that to be able 

to meet predicted demands, eighteen more petrochemical 

core complexes will be needed (nationwide) by 1980 along 

140 Isard and Schooler, supra n. 126, at 22. 

143-Shell oil Co., The National Energy Problem? Im¬ 
plications for the Petrochemical Industry, Monograph, 
Houston, Texas, February, 1973, at 11. 

"I AO 
In this case, the adaptation will be done quite 

easily, with the only major change being to substitute 
types of burners. One problem caused by this switch is 
that natural gas is a very clean burning fuel, while fuel 
oil, especially high sulfur fuel oil, does not burn nearly 
so cleanly. Therefore, the importance of low sulfur crude 
is again highlighted. 
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with fifty-eight medium sized refineries. Most of these 

143 
will be located along the Gulf Coast Region. 

Therefore, Weber's theory of plant location indi¬ 

cates that the most probable site for these future com¬ 

plexes will be on the Gulf Coast, and this growth "follows 

on a set of impulses generated by one or more leading 

144 industries." 

C. Regional Analysis and Community Audit 

The Chocolate Bayou project lies in the southeastern 

portion of Brazoria County, which is included in the 

Houston Standard Metropolitan Statistical Area (SMSA). 

The town of Liverpool (pop. 108) lies approximately one 

mile northwest of the proposed turning basin. Alvin 

(pop. 10671) is approximately twenty miles east. Angleton 

(pop. 9770) is twenty miles west of the area and Freeport 

(pop. 11997) is approximately thirty-five miles to the 

143 "In analyzing future growth patterns of the petro¬ 
chemical industry, a useful concept is a 'petrochemical 
core complex.' Such a complex is defined as consisting of 
a billion-pound-a-year olefins plant with associated aroma¬ 
tics production facilities and the appropriate downstream 
derivative and polymer production plants ... Based on the 
forecast rate of petrochemicals demand, 19 additional core 
complexes will be needed by 1980. End-use consumption pat¬ 
terns provide a driving force for industry expansion near 
the nation's population centers. However, factors such as 
site availability, feedstock position and environmental 
pressure seem likely to restrict expansion of the petro¬ 
chemical industry outside the Gulf Coast region." (emphasis 
added). Shell Oil Co., supra n. 143, at 15. See p. 17 for 
information regarding refineries. 

144 Tolosa and Reiner, supra n. 13 9, at 449. 



52 

west. Houston is forty miles north of the project area. 

Approximately 1100 persons are now employed by Monsanto 

and Amoco; the majority of these employees reside in 

Alvin, although some live in Angleton and Texas City. 

Land access to the project area is quite good. 

State Highway 35 and a series of farm to market roads 

connect the project area to the surrounding communities 

as well as providing access to most of the project area 

(see Fig. 1). Interstate Highway 45 (from Galveston to 

Houston) is twenty miles east of the project area, and 

facilitates transportation to the air facilities in Gal¬ 

veston and Houston. Port facilities exist in Galveston 

(depth 36'), Houston (40'), Texas City (40') and Free¬ 

port (36'). Rail service to the project area exists in 

the form of a spur line from the Missouri-Pacific rail¬ 

road. Barge transportation currently exists from the 

Monsanto Plant to the Gulf Intracoastal Waterway. The 

Gulf Intracoastal Waterway extends from Brownsville, Texas 

to Apalachee Bay, Florida, a distance of 1113 miles and 

provides access to all Coastal ports as well as an addi¬ 

tional 6000 miles of inland canals along and extending 

from the Mississippi River. 

Large refining and petrochemical complexes are lo¬ 

cated in Freeport and Texas City; the complex on the 

Houston Ship Channel lies further east. Currently, Mon¬ 

santo Chemical Co. and Amoco Chemicals have operating ' 
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plant sites within the project area, and each company has 

similar facilities in Texas City. Pipelines connecting 

the Chocolate Bayou plants with the facilities in Texas 

City have already been constructed. The Amoco facility 

uses ethylene feedstocks and produces approximately 

100,000,000 lbs of polyethylene a year; the feedstocks 

are supplied by the Texas City Amoco plant and the Monsanto 

plant at Chocolate Bayou. Monsanto's facility uses crude 

feedstocks to produce an array of ethylene products of 

light gases to heavy pitches; furthermore, this same facili¬ 

ty uses these ethylene products to produce numerous chemi- 

145 cal products. Therefore, the Chocolate Bayou plants 

may be seen as extensions of the existing refining-petro¬ 

chemical complexes in Texas City, and the interdependence 

typifies the agglomerating force referred to earlier. 

Additionally, Houston is a corporate center for many of 

the major oil and chemical companies. 

Since production of crude oil is limited in the 

region, supplies for future development will have to be 

imported. The most likely source of this oil is the 

145 Some of the chemicals produced by Monsanto in¬ 
clude acetone (45 million #/yr.), acrylonitrile (370 
million #/yr.) benzene (65 million gal/yr.), butadiene, 
refined alkylbenzene (225 million #/yr.), ethylbenzene, 
ethylene (600 million #/yr.), napthalene (100 million #/yt.) 
phenol (375 million #/yr.), propylene, orthoxylene (30 
million #/yr.) and formaldehyde (150 million #/yr.). "Sur¬ 
vey of the Petrochemical Industry," Oil and Gas Journal 69, 
(36): 118-136 (September 6, 1971). 
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Middle East. Due to the great distances involved, more 

economical means of transporting large volumes of crude 

oil are emerging, namely the Very Large Crude Carrier (VLCC 

or "supertanker"). These tremendous ships, carrying hun¬ 

dreds of thousands of tons of crude, require special fa¬ 

cilities; presently, none of the ports on the Texas Coast 

can accomodate them. To remedy this situation, the Texas 

Legislature established the Texas Offshore Terminal Com¬ 

mission, a governmental agency charged to develop "a plan, 

including the site location for an offshore terminal to 

146 accomodate supertankers at the earliest possible time." 

Presently, the terminal is planned to be a floating bouy 

147 connected to the mainland by a pipeline, and although 

the Commission has not formally selected a site, the most 

148 likely geographic location lies off of Freeport. In 

146Session laws, State of Texas, Offshore Terminal 
Act, H.B. 52, 62nd Texas Legislature, 1973. 

147 This alternative seems to be environmentally 
preferrable to dredging a channel 80' deep and 1000* wide 
into shore, although Senator Jack Brooks spoke before the 
Commission at its meeting on August 23, 1973, and en¬ 
dorsed such a channelization project. 

148 Two reasons related to geography are: (1) Costs for 
laying the pipeline from shore to the bouy are prohibi¬ 
tively expensive; therefore, proximity of 100' water to the 
Coastline is extremely important, and the distances to this 
water depth progress from 17 miles at Brownsville on the 
southern tip of Texas to 60 miles at Port Arthur, at the 
Louisiana border; (2) However, water supply problems exist 
in much of south Texas, and this area would not be able to 
accomodate the growth which this port would induce. Free¬ 
port offers a compromise between these two competing con¬ 
siderations, since water becomes more abundant in south¬ 
east Texas. See Figure 2. 
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addition, a private consortium of oil companies (named 

SEADOCK) has plans to construct a similar facility off of 

Freeport, regardless of the decision by the Commission. 

Therefore, the region is insured of a source of large 

volume of crude oil in the future. This terminal will 

greatly influence the pattern of future industrial develop¬ 

ment along the Texas Gulf Coast. 

The Brazos River provides water in excess of the water 

149 needs of the Chocolate Bayou project area. A canal 

system has already been constructed to convey this water 

to the project area. Electrical power from the Houston Pow¬ 

er and Light Co.is in excess of the quantity needed.^0 

Additionally, the power lines extending to the Monsanto 

and Amoco plants were designed to accomodate future growth 

in the area. Natural gas will not be readily available for 

151 industrial burners because natural gas is scarce through¬ 

out the nation. In lieu of natural gas, fuel oil will be 

used and no shortage of this fuel appears to exist in the 

Chocolate Bayou area.^^ 

149 Personal Interview, Brazos River Authority, June 6, 
1973. 

150 Houston Light and Power is also contemplating 
building a nuclear facility in Hoskins Mound, Texas, which 
is adjacent to the project area. 

151See n. 143, 144. 

1 52 
In 1971, 66,918 domestic short tons of distillate 

fuel oil were shipped out of Chocolate Bayou and 109,241 
domestic short tons of residual fuel oil were shipped out. 
Source: Corps of Engineers, Survey of Waterborne Commerce 
(Washington, D.C.: GPO, 1972). 
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The land ownership pattern in the project area is typi¬ 

fied by large, contiguous tracts. Monsanto, the original 

industrial tenant, owns 3000 acres on the east side of the 

Bayou; Reach I will stop at this point. In 1970, Amoco 

purchased 2400 acres directly south of the Monsanto property, 

and commenced operation in 1972. General Crude of Houston 

owns 35,000 acres which extend south from the Amoco property 

along the Bayou and then along the shores of Chocolate Bay 

and West Bay. On the west side of the Bayou, Texaco owns 

25,000 acres which extend from the southern part of the 

project south along the Bayou to Chocolate Bay. Another 

large piece of property north of Texaco's land is owned by 

Wirt-Franklin Oil Co. Currently, General Crude is farming 

its land as are Texaco and Wirt-Franklin. However, General 

Crude eventually plans on developing its property into an 

153 industrial parky Amoco and Monsanto bought their pro- 

154 perties from General Crude. North of the project area, 

land ownership patterns are quite different. Parcels become 

smaller, particularly along the Bayou. Most of this land 

is used for farming, and a few holdings approach several 

hundred acres. There are many weekend homes along this 

part of the Bayou, reflecting the amenity of the area. 

153 
Houston Post, June 2, 1973, p. 8A. 

154 Originally, the land was owned by Houston Farms 
and Development Co., which merged with General Crude. 



57 

Land prices in the Chocolate Bayou area have remained 

relatively stable since March, 1973 but land values greatly 

appreciated during the two years preceding March, 1973. 

Much of the land north of the project area was syndi- 

155 cated. and experienced a threefold increase in market 

value.This speculation seemed to be related to the 

pending implementation of the channelization project. Since 

March little or no trading in the area has occurred. 

Industrial development by Monsanto has had a very 

significant effect on the town of Alvin. From 1960 to 

1970, the population has increased 72%. The housing market 

is very tight, and as of July, 1973, eight subdivisions 

totalling 500 units are under construction. Enrollment 

in the Alvin Independent School District has increased 77% 

in the ten year period from 1962 to 1972? during this same 

period enrollment in Alvin Junior College has increased 

155 "Land values and land uses in (the counties sur¬ 
rounding Houston) will be dramatically influenced by raw 
land syndication. Raw land syndication has become a popu¬ 
lar device in Houston and nearby areas because of the 
profit to real estate brokers, and availability of inves¬ 
tors, seeking tax and capital appreciation advantages." 
John Mixon, draft copy of NSF report on Chambers County. 

Property in the area has been offered on "investor 
terms," meaning 10% principal down payment, three to five 
years of interest payments only, with a seven to fifteen 
year annual payout on the balance at 7% to 8% interest. 
Source: Personal interview, Doyle E. Perkinson, Investment 
Equities Realty, July 3, 1973. 

156 Tracts which were valued at $600 - $800 an acre in 
1969 are now selling for from $1800 T $2200 per acre. Most 
of these transactions have been to the north of the project 
area with frontage on either a highway or the bayou or 
both. 
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151%, property valuations in the city have increased 144% 

157 and bank deposits have increased 221%. This is an 

example of a rural town which is booming due to the indus¬ 

trialization in the area. 

D. Consideration of Project in Light of Location 

Theory 

As previously mentioned, this project will improve 

transportation on Chocolate Bayou by allowing two way 

traffic. In addition to saving time, the project will 

allow larger barges to enter the channel, offering a rela¬ 

tive economy of scale. Reach 2 will allow multiple barges 

to enter the channel above the Monsanto plant (presently, 

traffic is restricted to a single tug and barge due to the 

winding natural channel). This project therefore repre¬ 

sents a central factor in Weber's location theory - trans¬ 

portation costs. Such a project which would reduce these 

costs would make the site more desirable from a Weberian 

. . 158 viewpoint. 

E. Community Audit and Location Theory 

The community audit (Section C) indicates that no 

other limiting steps from the viewpoint of Weber's theory 

157 Alvin Chamber of Commerce, Brief Informational 
Data on Alvin. Texas. 

Conversely, if the project were not completed, 
then the advantage which the area now offers in terms of 
transportation costs would disappear as the channel became 
more crowded and filled to capacity. 
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exist. Other transportation facilities are quite good, and 

the presence of the two plants in the project area combined 

with the presence of petrochemical complexes in the region 

exemplify the type of agglomeration which Weber discussed. 

Additionally, other writers have indicated specific local 

159 factors which appear to be important and are present: 

(1) large contiguous tracts, (2) adjacent educational 

facilities, (3) adequate water and power, (4) an available 

labor supply and (5) recreational facilities. Presently a 

shortage of housing does appear to be a minor problem, but 

this shortage cannot be seen as a limiting step because 

real estate development interests in the Houston region 

respond rapidly to shortages. The labor force is unionized 

in this area, but this condition exists throughout the 

petroleum industry and cannot be viewed as a limiting step.'*'1 

159 
Dennis O'Harrow, "Zoning and the Industrial Devel¬ 

oper, " in Urban Land Use Policy, Edited by Richard B. 
Andrews (New York: The Free Press, 1972), pp. 51-56; 
Melvin L. Greenhut, supra n. 123; William J. Casey, Real 
Estate Desk Book (New York: Institute for Business Planning, 
1961) and Personal Interview, Reg Todd, Texas Industrial 
Commission, Austin, Texas, June 26, 1973. 

160 
Labor is not a limiting step for two reasons. 

First, the average productivity per worker is increasing 
from a 1968 level of 380 BBL/day per employee to a projected 
productivity of 500 BBL/day in 1980 to 1000 BBL/day in 2000 
(Source: Texas Offshore Terminal Commission, Draft Socio- 
Economic Report, released August 23, 1973). Secondly, since 
the labor is unionized throughout, there is little if any 
locational advantage to one area over another. This can be 
contrasted with many other industries (particularly textile 
manufacturing and certain industries requiring skilled 
laborers) which are unionized in one region and not in 
another. 
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Wage rates are similar throughout the region and comparable 

with other parts of the nation. 

However, one question emerges as a central issue — 

what is the effect of the location of the offshore port 

terminal in the area? In a draft report, the Texas Off- 

L62 shore Terminal Commission has noted that by 1990, Texas 

would be importing 1,757,000 BBL/day without a deepwater 

terminal facility. With a deepwater terminal facility 

Texas would be importing 3,540,000 BBL/day. Similarly, 

by 2000 the volume without such a facility would be 

5,137,000 BBL/day. With the deepwater facility, the volume 

would be 7,337,000 BBL/day. Thus the port would have a 

decisive effect in 1980 (namely, doubling the amount of 

imported crude), but the effect by 2000 would be less pro¬ 

nounced. The other effect of the construction of the 

port is to lower the transportation cost of this imported 

crude from the Middle East to Texas by 70.6C per barrel, 

resulting in a total savings of $111,534,000. Undoubtedly, 

161 
The following wage per region will give some com¬ 

parison (in relative terms only). In the Northeast, 1.1C; 
in the Northeentrai region, 1.16; in the South, 1.06 and 
in the West, 1.14. This is for SMSA's with a population 
of greater than one million persons. Source: Irving Hoch, 
"Urban Scale and Environmental Quality, " in Commission on 
Population Growth and the American Future, Research Report 
3^: Population, Resources and the American Future, Edited 
by Ronald G. Ridker (Washington D.C.,: GPO, 1972), pp. 231- 
284, at 240. 

1 62 
See Draft Socio-Econimic Report, supra n. 166. 
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this saving too fits within Weber's location theory. 

Indeed, this saving would be an overwhelming locational 

force. 

F. Establishment of causal relation between the 

project and the effects. 

Up to now, three forces for industrialization have 

been revealed from this case study: (1) Weber's general 

theory which focuses upon an area from Lake Charles, Louis¬ 

iana, to Corpus Christi, Texas? (2) the location of the 

superport within the middle region of the Texas Gulf Coast 

and (3) the further channelization of Chocolate Bayou. 

The first may be viewed as a cause for industrial location 

on a national level and the second as a cause for indus¬ 

trialization on a regional level; therefore, the second 

factor serves as a lens to focus the larger (in geographic 

terms) force on a smaller area. However, within this 

smaller area, additional lenses exist which will focus 

this smaller force (again in geographic terms) on specific 

site locations. Again, transportation costs are a crucial 

determinant in the location of specific sites, and the 

role of barge transportation in the Chocolate Bayou project 

area must be viewed as an attempt to focus the regional 

force. In particular, the concept which must be proved 

is that the area would not develop due to the deepwater 

terminal facility location alone if barge transportation 

was improved. This concept is presented in figure 3. 



LEVELS OF CAUSATION 

3. LOCAL - specific site 
locations offer relative 
economic savings. One or 
more selected on a compara¬ 
tive basis. Projects which 
improve one site's compara¬ 
tive position further focus 
the regional development 
force into a local (site .. 
specific) development force. 
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The offshore port terminal commission plans to con¬ 

struct a pipeline from the site (located in water 110' 

deep) to the mainland and to build pipelines along the 

163 
coastline to specific locations. This portion of 

the plan will begin to focus the larger, more general 

locational force of the superport to specific sites. As 

such, the pipeline will provide a cheap means of 

transporting crude oil to specific locations. However, 

two additional parts of transportation costs are: (1) costs 

of transporting products of refineries and petrochemical 

plants to markets and (2) the costs of transporting addi¬ 

tional products to the plant. Furthermore, this supply of 

crude oil will be in addition to the other sources of 

crude oil coming into the region via more traditional 

means of import. Therefore, the importance of barge 

transportation along the intracoastal waterway will not be 

diminished by offshore terminal distribution system; 

indeed, the importance of barge transportation will be 

reinforced. 

At the August 23, 1973 meeting of the Texas Off¬ 
shore Terminal Commissions, a report was made that the 
pipeline would cost $370,000,000 to construct, including 
$120,000,000 for an intracoastal pipeline facility. 
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The products carried by barge transportation in Choco- 

164 
late Bayou in 1971 are listed in Table I. Examination 

of the table reveals: (1) the double nature of the facility, 

namely as an import/export facility, (2) the reliance of 

plants on imports other than crude oil, and (3) the impor¬ 

tance of water transportation even if crude oil were sup¬ 

plied to the refineries via the offshore terminal pipeline 

distribution system. Note that this traffic breakdown is 

supplemented by existing rail, pipeline and truck traffic. 

Therefore, the conclusion is that water transportation 

has an importance beyond just supplying crude oil supplies. 

According to Texas A&M University's Texas Transportation 

Institute, "(R)ecent industrial expansion in the Coastal 

Zone has been closely related to the (Intracoastal) water- 

1 65 
way". Additionally, James Bradley, head of Texas A&M's 

industrial economics department, stated that completion of 

the Chocolate Bayou project would further industrial devel- 

16 6 
opment in the project area. G. E. Gotschall, vice 

164 Department of the Army, Corps of Engineers, Water¬ 
borne Commerce of the United States, Calendar Year 1971, 
Part 2., Waterways and Harbors. Gulf Coast, Mississippi 
River and Antilles, Comparative Statement of Traffic 
(U.S. Army Engineering District, New Orleans:. New Orleans, 
1972), p. 98. 

^5Texas Transportation Institute, Texas A&M Univer¬ 
sity, Coastal Zone Transportation Study (Review Copy) 
(College Station, Texas; Texas Transportation Institute, 
May, 1972). 

The Brazosport Facts, Freeport, Texas, June 4, 
1973, p. 1. 
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president of General Crude Oil Co., stated that he hoped 

that completion of the channel improvements would happen 
1 /*»7 

soon since Amoco was almost ready to open a new unit. 

He also stated that the industrial park which General Crude 

was planning for the area could not be developed unless the 

168 existing channel was enlarged. Furthermore, Jeff Kirk¬ 

patrick, a staff biologist with the Texas Water Quality 

Board, has stated that a study done by that agency indicated 

that industrial development and barge traffic on the en¬ 

larged channel would reduce the water quality in Chocolate 

169 Bayou and Galveston Bay. A strong implication exists 

from the foregoing that a causal relationship between 

channelization and industrialization exists. 

167 ID at 1. 
168 

The Houston Post. June 2, 1973, p. 8A. 

1 69 
The Houston Post, June 4, 1973, p. 1A. However, the 

study to which Mr. Kirkpatrick was referring has been 
submitted to the Board's headquarters in Austin, and the 
report will not be released until the report has been ap¬ 
proved by the Board. Due to Mr. Kirkpatrick's statements 
to the press, an interesting series of communications en¬ 
sued between Col. Nolan C. Rhodes, District Engineer of the 
Corps of Engineers' Galveston office and Hugh C. Yantis, 
Executive Director, Texas Water Quality Board. Mr. Kirk¬ 
patrick did not make a formal presentation to the Corps in 
a hearing they held on June 2, 1973, concerning environ¬ 
mental effects of the Chocolate Bayou Channelization Pro¬ 
ject; he did, however, speak to the press. On June 5, 1973, 
Col. Rhodes wrote to Mr. Yantis stating: 

. . . As you will note from the enclosed extract of 
the proceedings, he (Mr. Kirkpatrick) declined to 
present the statement or have it read into the re¬ 
cord; however, the following day it was covered 
liberally in the Houston Post. A copy of the 
article is enclosed. 
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In the context of personal injury litigation, Leon 

Green has written: 

The court wants to know whether the defen- 
dents conduct played such part as to make 
him responsible. The complainant himself 
has by allegations limited the inquiry to 
the conduct of the person charged. The 
consideration of other cause factors is 
incidental and only material on two points: 
First, whether the part played by any 
other cause factors is a hazard for which 
defendant should be held; and second, 
whether in the light of all other factors, 

This test may be equally applied to determine a causal 

relation in the context of inducement of industrial develop¬ 

ment; in this case the defendant is replaced by a govern¬ 

ment agency, the conduct by channelization, and the com- 

It seems remarkable that the assembled public should 
be denied first hand information having a significant 
bearing on the subject of the public meeting. 

Mr. Yantis, who had already written to Col. Rhodes on 
June 4, 1973, apologizing for Mr. Kirkpatrick's report 
and assuring the Colonel that the agency had no official 
position, reponded on June 7, 1973, stating: 

... It is, of course, regrettable that Mr. Kirkpatrick 
through an error of judgment, spoke so freely to the 
reporter about a report still in draft form and not yet 
available to his home office. 

May I repeat that as soon as this office has reviewed 
the information available, an agency position will be 
made available to you. 

According to the Houston area office of the Texas Water 
Quality Board, as of September 1, 1973, the report still 
had not been issued. (Source: Records of the Water Quali¬ 
ty Board, Austin, Texas, re Chocolate Bayou). 

170 Leon Green, The Rationale of Proximate Cause, 
(New York: Vernon Law Book Company, 1927). 
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plainant by the public or Congress-the drafters of the re¬ 

quirement that agencies study and disclose the full effects 

of their projects upon the environment. Furthermore, the 

scope of the National Environmental Policy Act is extremely 

broad; the aim of NEPA is to determine the effect of the 

action in concert with other cause factors. 'Therefore, 

these other cause factors must be considered and the effect 

of the project evaluated in light of this additional infor¬ 

mation. From the foregoing discussion, the conclusion is 

that the Corps channelization project will play an appreciable 

part in the industrialization of the area. Therefore, the 

effects and impacts of industrialization, which is a secon¬ 

dary environmental effect of the action, must be considered 

in a procedurally correct EIS. 

G. Secondary Environmental Effect—Industrialization 

From the foregoing, the conclusion was that indus¬ 

trialization will ensue from the channelization project on 

Chocolate Bayou. As defined in Section IIIA, an 

environmental effect is a change. In this case, the land 

use will change from agricultural uses to industrial uses. 

To gauge the magnitude of industrial development, a ref¬ 

erence to the Corps of Engineers cost-benefit tabulations 

171 
for Chocolate Bayou is helpful. In this document, the 

Corps estimated that channel improvements would increase 

171H. Doc. 217, supra n. 113. 
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barge traffic to 5,000,000 tons annually, 1,000,000 tons of 

which would be shell commerce. However, this figure for 

shell commerce seems high considering that only 65,334 

172 tons of shell traveled Chocolate Bayou in 1971, while 

total traffic totalled 2,331,381 tons. From this data, 

the conclusion is that a doubling of traffic will be made 

possible by the channel improvement. This suggests that a 

doubling of the industrial capacity of the area is a rea¬ 

sonable estimate of the industrialization caused by the 

173 channel improvements. Therefore, for purposes of EIS 

compliance, a reasonable estimate of the ensuing indus¬ 

trialization would be a doubling of the complex size. 

H. Quantitative Impact of Industrialization 

Currently, the industrial complex on Chocolate Bayou 

has a gross annual production in excess of $185,000,000. 

From this figure, the gross pollution can be estimated 

using charts presented in Ayres and Gutmanis' article in 

the Commission on Population Growth and the American 

172 Waterborne Commerce of the United States, supra 
n. 171, at 98. 

173 This estimate is very conservative. For example, 
49% of the commerce on Chocolate Bayou in 1971 was crude 
petroleum. If future refineries built in the area receive 
most of their crude feedstocks via pipeline, then a much 
greater industrial complex could be supported by the exist¬ 
ing and improved waterway since the vacuum left by crude 
transportation could be filled by chemical imports and 
product exports. The number and size of available tracts 
indicates that an industrial complex easily five times the 
size of the present one could be physically accomodated. 
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174 
Future, Research Report No. 3^. First, the products 

175 
must be classified according to SIC sections; the 

results are that $46,000,000 worth of products are 

classified under sector 29, petroleum and coal products, 

and $138,400,000 worth of products are classified under 

sector 28, chemical and allied products. Since the 

chart was based on 1967 dollars, current dollars must 

be devalued to 1967 dollars, resulting in $184,600,000 

in sector 23 and $35,200,000 in sector 29. Applying 

this data to the output coefficients in Ayres and Gutmanis, 

174 Robert U. Ayres and Ivars Gutmanis, "Technologi¬ 
cal Change, Pollution and Treatment Cost Coefficients in 
Input-Output Analysis," in Commission on Population Growth 
and the American Future, Research Report 3^ Population, 
Resources and the Environment, edited by Ronald G. Ridker 
(Washington, D.C.: GPO, 1972), pp. 313-337. 

175 Products are classified according to SIC nuttbers 
in Bureau of Business Research, Survey of Texas Manu¬ 
facturers. 1972 (Austin: University of Texas Bureau of 
Business Research, 1973). 

•f fTf/* 

source: U. S. Commerce Department, Survey of Cur¬ 
rent Business. 



69 

177 
the waste products can be estimated: 

AIR POLLUTION (in thousands of pounds) 

SIC # 

28 
29 

Particu¬ 
lates 

13,458.5 
2,970.1 

Hydro¬ 
carbons 

4050 
12140.2 

S0X 

9102.5 
8993 .8 

CO 

2776.5 
7673.6 

N0X 

2941. 
572. 

Total 16,438.6 16190.2 18096.3 10450.1 3 514. 

WATER POLLUTION (in thousands of pounds) 
Waste Water 

SIC # (millions qallons) BOD SS 

28 2830.0 28010.8 5486 .7 
29 409.6 853 .4 785 .1 
Total 3239.6 28864.2 6271 .8 

Solid Waste (in thousands of pounds) 

17,129.3 (data reported for SIC #28 only) 

177 
In pertinent parts, the charts appear as follows: 

A. DIRECT AIR POLLUTION OUTPUT COEFFICIENTS FROM HEAR AND 
POWER GENERATION AND INDUSTRIAL PROCESSES, UNITED STATES, 
1967-1969 (Thousands of pounds mitted into the atmos¬ 
phere per millions of dollars worth of shipments or 
products). 

SIC # 
Sectors of 
the Economy P HC 

SO 
X CO NOx 

28 

Chemical and 
allied pro¬ 
ducts 129,666 39.719 97.022 26.066 29.122 

29 

Petroleum & 
coal pro¬ 
ducts 84.436 344.892 255.505 218.000 16,276 

B. DIRECT WATER POLLUTION OUTPUT COEFFICIENTS FROM ECONOMIC 
ACTIVITIES, UNITED STATES, 1967-1969 (Thousands of pounds 
of pollutants and millions of gallons of wastewater into 
surface waters and aquifers per million dollars worth of 
shipments or products). 

SIC # Waste Water BOD  SS 

28 
29 

27.055 
11.637 

267.79 
24.243 

52.454 
22.3 04 
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However, these figures are for gross pollutants discharged 

into the environment if no pollution control devices were 

used, and pollution control devices are now required of all 

new plants. Therefore, the effect of pollution control 

must be estimated in order to obtain an accurate figure. 

Using high efficiency cyclones, a 95.5% efficiency 

178 
(by weight) can be achieved for particulate removal. 

Similarly, a two stage combustion process will remove up 

179 to 58% of the oxides of nitrogen, and 55% of the SO can 
X 

180 be removed using calcium based alkalis. Secondary 

C. DIRECT SOLID WASTE GENERATION OUTPUT COEFFICIENTS FROM 
SELECTED ECONOMIC SECTORS, UNITED STATES, 1967-1979 
(Thousands of pounds per unit output) 

SIC # Solid Waste Output Coefficients 

28 163.76 

Source: Ayres and Gutmanis, supra n. 182, at 326, 327, 325. 
In the Commissions' report, Ayres and Gutmanis did not re¬ 
port what unit of output was. The figure (millions of dol¬ 
lars worth of shipments) was transmitted by personal con¬ 
versation with Ivars Gutmanis on September 12, 1973. 

178 
J. L. Schumann, "Selection of Equipment for Parti¬ 

cular Removal," in Air Pollution and Industry, edited by 
R. D. Ross (New York: Van Nostrand Reinhold Co., 1972). 
pp. 338-421 at 3 50. In this article, Schumann reports 
that efficiencies up to 99.4% can be achieved with multi¬ 
stage electrostatic precipitators, but these devices are 
not commonly used in the petroleum and chemical industries 
under consideration whereas high efficiency cyclones are 
the commonly used means of mechanical collection. 

179 
L. Hardison, "Techniques for Controlling the Ox¬ 

ides of Nitrogen," Air Pollution Control Association 
Journal 20 (6): 377-392 (June 1970), at 378. 

^®^I. S. Shah, "SO2 Removal Using Calcium Based 
Alkalis-Pilot Plant Experience,” in Air Pollution and its 
Control, edited by Coughlin, Sacofin and Weinstern (New 
York, American Institute of Chem. Eng., 1972). AIChE 
Symposium Series, Vol. 68, #126. 



71 

treatment of the waste water can remove up to 95% of the 

181 BOD and suspended solids (this is for activated sludge). 

Therefore, the net emissions from industrial expansion be¬ 

come: 

AIR EMISSIONS (in thousands of pounds) 

P HÇ S0„ CO NO.. 

TOTAL: 739.4 16198.2 8143.2 10480.1 1757.3 

WATER EMISSIONS (in thousands of pounds) 

Waste Water (mg) BOD SS 

TOTAL 3239.6 1443.2 313.6 

SOLID WASTE (in thousands of pounds) 

TOTAL 17,129.3 

I. Secondary Environmental Effect—Demographic 

change 

If a doubling of the industrial capacity is assumed, 

182 
then the employment will be doubled. Currently, 1100 

persons are employed in the Chocolate Bayou area, and a 

doubling of the industrial capacity should increase the 

basic employment by 1100. The ratio of basic to non-basic 

181 Linsley and Franzini, infra n. 190. 

182 
This assumption seems to be accurate because, al¬ 

though the average productivity per worker is increasing, 
there is currently an olefins complex under construction 
on the Amoco property, and the employment figures for that 
facility are not included in the 1100 employee figure. 
Therefore, the 1100 employees is conservative. 
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183 
employees is 1:2; therefore, total employment related 

to this increased basic employment is 3300 persons. If the 

average family size is 3.4 persons per family, then the 

total effect of employing 1100 persons will be a migration 

184 
of 11,220 persons into the area of the project. This is 

equivalent to 105% of the population of Alvin. 

Another way exists to estimate the population effects 

of industrialization. If the initial added increment of 

industrial development is assumed to be a 200,000 BBL/day 

185 refinery, then this refinery would employ 465 production 

186 employees (assuming 430 BBL/day per production employee). 

The ratio of production employees to total refinery em- 

ployees is 1/1.69? therefore, total refinery employment 

would be 786. The ratio between refinery employment and 

188 
second and third order employment is 1/8.58. Therefore, 

183 This figure is used by the Houston-Galveston Area 
Council and it varies from region to region. 

184 The derivation is as follows: 3.4 persons per 
family - 1.0 employed person =2.4 multiplier to derive 
total population from an employed work force. 

185 This facility is an ’'average" sized refinery, of 
which Shell Oil estimates there will have to be 58 more in 
the Gulf Coast Region (extending from Alabama to Texas) . 

186 
The figure of 430 BBL/day per production employee 

is obtained by extrapolating-between the 1968 figure of 380 
BBL/day per production employee and the anticipated 1980 
level of 500 BBL/day per production employee. See n. 166. 

187 Draft Socio Economic Report, supra n. 166, at 
III-A-2. 

^®®Texas Offshore Terminal Commission, Interim Report, 
issued June 1, 1973, citing Industrial Economics Research 
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refinery employment of 786 would yield a total employment 

of 6,741 persons. Again, if the average family size is 

3.4, then the total migration effect would be 22,919. 

This is equivalent to 215 % of the population of Alvin. 

In assessing the quantitative impact of this effect, both 

189 estimates will be used. 

J. Quantitative Environmental Impact 

of Population Change 

Each person exerts a certain amount of stress upon the 

environment in which he lives. These stresses can be ex¬ 

pressed as changed land use with increased runoff, liquid 

waste disposal, solid waste disposal and gaseous waste dis¬ 

posal. For the purposes of assessing environmental impact, 

these parameters should suffice. 

If the housing to accomodate these persons is single 

family, then one acre should afford housing for 25 per- 

Division, Texas A&M University, College Station, Texas, as 
the source. Although the multiplier was not stated per se, 
it may be found as follows: (this is a reprint of part of 
Figure III of the interim report) 

1975 1980 1985 

Refinery jobs (thsds) 8,498 22,595 39,266 

Total jobs including 
second and third order 72,887 193,789 336,770 

In all cases, the ratio of Total jobs to refinery jobs 
rounds off to 8.58. 

189 Since uncertainty exists as to which is more nearly 
correct, both will be carried through, and averaged at the 
end. 
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1 QA 

sons. To house 11,220 persons, 450 acres will be needed? 

if housing is to be provided for 22,919, 917 acres will 

be needed. Under the assumption of 25 persons per acre, 

an average lot size would be 5924 square feet land for 

housing. At this density, 80% of the incident rainfall 

191 runs off, whereas in non-urbanized areas, only about 

192 
20% runs off. Average annual rainfall in the project 

area is approximately 45 in./yr. Therefore, urbanization 

as represented by single-family housing with a density of 

25 persons per acre will increase runoff by 306,274.5 

cubic feet per year (408,366.00 cf/yr-102,091.5 cf/yr.). 

Furthermore, the rate of flow will be increased by urbani¬ 

zation. Therefore, urbanization will increase both the 

total amount of runoff and the rate at which it runs off, 

and will contribute to an existing flood problem if one 

exists. If the second figure of 917 acres is used, runoff 

190 This housing is very dense single family housing 
(less than 6000 sq. feet per dwelling unit). Source: Ray K. 
Linsley and Joseph B. Franzini, Water-Resources Engineering 
2d Ed. (New York: McGraw-Hill, 1972). 

191 Luna B. Leopold, "The Hydrologic Effects of Urban 
Land Use," in Thomas R. Detwyler, Man1s Impact on Environ¬ 
ment (New York: McGraw-Hill, 1971) pp. 205-216, at 206. 

192 In Linsley and Franzini, supra n. 190, at 46, the 
values of the runoff coefficient k in the formula R (runoff) 
= k P(precipitation). As such, it is a percentage value. 
However, if rain continues over a long period of time, the 
coefficient may change. At any rate, the value for the co¬ 
efficient k in non-urbanized areas ranges from 0.05 to 0.30? 
the value selected, 0.20, seems ad adequate compromise 
figure, well within the range determined by data. All 
values of k are rules of thumb which vary according to 
numerous variables, including soil type, vegetation type, 
topography, etc. 
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will be increased by 625,294.16 cf/yr (833,746.18 ft/yr- 

208,452.02 ft/yr). Additionally, urban runoff usually 

contains considerable amounts of oil and grease, fertilizer, 

193 
pesticides and other urban products. 

Liquid waste disposal will be quite a large problem. 

Water requirements are estimated to be approximately 160 

194 gallons per person per day, and 67% of this amount be¬ 

comes waste water. Therefore, 11,220 people will use 

1,801,838 gallons of water per day, and of this, 1,207,231 

gallons will enter the sewer system. Additionally, infil¬ 

tration into the sewer system will amount to 750 gallons 

195 
per acre per day, (gp<3), so for 450 acres, total intru¬ 

sion will be 337,500 gpd. This gives a total waste water 

load of 1,544,731 gpd. Under the second population estimate, 

3,144,667 gpd would have to be treated. If a treatment 

plant is assumed to be a plant which uses primary and se¬ 

condary treatment (in this case, activated sludge), then 

90% of the Biological Oxygen Demand (BOD), 90% of the 

193 Indeed, the water quality of urban runoff is gen¬ 
erally lower than the quality of water discharged by sew¬ 
age treatment plants unless there is some sort of storm 
runoff processing, which is generally unlikely. However, 
the quality problem usually dissipates after the first 1/2 
inch of rain. Source, William G. Characklis, Environmen¬ 
tal Science and Engineering Department, Rice University, 
Hous ton, Texas. 

194 Linsley and Franzini, supra n. 190, at 554. 

195Id at 554. 
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suspended solids (SS), 40% of the Nitrogen (N) and 30% of 

the Phosphorus (P) will be removed in the treatment pro¬ 

cess. 198 Assuming that waste water contains 225 mg/1 

197 
BOD, 250 mg/1 SS, 25 mg/1 N and 10 mg/1 P, a waste 

water load of 1,544,731 gpd would produce 105,958 lb.BOD, 

117,734 lb. SS, 70,639 lb.N and 32,965 lb. P annually.198 

Similarly, a waste water load of 3,144,667 gpd would pro¬ 

duce 216,167 lb. BOD, 240,192 lb. SS, 144,112 lb. N and 

67,253 lb. P. All of this waste will be emptied into 

some stream, bay or estuary. 

Solid waste disposal will also be increased by urbani¬ 

zation. First, solid wastes are generated in the water 

treatment system. .2 lb. per person per day dried solids 

199 are produced in this treatment system; this yields 

819,060 lb. per year under population assumption one and 

1,673,087 lb. per year under population assumption two. 

If this sludge is digested before disposal, 45% will be 

changed to gas,^99 leaving 55% (or 450,483 and 920,198 

lbs. per year respectively), to be disposed in land fills. 

Additionally each person is estimated to produce 5.32 lbs. 

196 

197 

198 

gallons, 

199 

200 

Id at 582, 593, 594. 

Id at 593. 

This number is obtained by converting liters to 
miligrams to pounds and days to years. 

Linsley and Franzini, supra n. 190, at 587. 

Id, at 587. 
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201 of solid waste per day; this solid waste results in 

21,786,996 lbs per year under population assumption one 

and 44,564,114 lbs per year under population assumption 

two. 

Gaseous waste disposal is another problem endemic to 

urbanized areas. Although most communities have restric¬ 

tions against open air burning, few, if any, have controls 

202 
on the use of automobiles. Assuming 0.51 cars per per- 

203 son, population calculation one would result in 5,722 

204 vehicles; if each of these were driven 50 miles per day, 

then total miles driven per day would be 286,110. If 

each car's exhaust averages 1.24 gr/mile HC, 14.5 gr/mile 

205 
CO and 4 gr/mile NO, then the total air pollution 

201 Irving Hoch, supra n. 167, at 264. 

202 Office of Air Quality Planning and Standards, En¬ 
vironmental Protection Agency, Evaluating Transportation 
Controls to Reduce Motor Vehicle Emissions in Major Metro 
Areas, Monograph (Research Triangle Park, N.C.: EPA, 
Nov., 1972). In trying to implement some of the ideas in 
this publication, the EPA has encountered substantial op¬ 
position to its transportation control program. Many of 
the same citizens who are so anxious for the government 
to do something about pollution adamantly oppose vehicle 
emission controls and other programs designed to reduce 
the pollution from private automobiles. 

203 This figure is obtained from a chart in Shell Oil 
Co., Oil and the Environment: The Prospect, Monograph, 
Houston, Texas, p. 8, which gives a figure of approximately 
104,000,000 vehicles in use, and then dividing this number 
by the population of the United States, which was 
203,211,926 in 1970 according to Dept, of Commerce, Bureau 
of Census, 1970 Census of Population, U.S. Summary (Wash¬ 
ington , D. C. : GPO, H57TT. 

204 This estimate used by Gladstone and Associates, 
Washington, D.C. for service station planning.- 

Office of Air Quality Planning and Standards, EPA, 
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which would result is 286,137 lbs/year of HC, 3,346,014 
2 Qg 

lbs/year CO and 926,805 lbs/year NO. Under population 

assumption two, the pollutants discharged would be 

585,872 lbs/year HC, 6,825,862 lbs/year CO and 1,868,758 

lbs/year NO. 

K. Combined Quantitative Impact of Industrial 

Development and Migration 

From the foregoing, the following table has been 

constructed : 

PARAMETER 
INDUSTRIAL 

IMPACT 
POPULATION 

IMPACT TOTAL 

1. Liquid Waste 
BOD (#/yr ) 1,443,200 161,062 1,604,262 
SS(#/yr) 313,600 178,963 493,563 
N(#/yr) - 107,376 107,376 
P(#/yr) - 50,109 50,109 

2. Increased Runoff 
of/yr 465,784 465,784 

3 . Gaseous Waste 
HC (#/yr ) 16,190,200 436,004 16,626,204 
CO (#/yr ) 10,450,100 5,085,438 15,536,038 
NO (#/yr ) 1,757,300 1,397,782 3,155,082 
P(#/yr) 739,400 - 739,400 
SOx(#/yr) 8,143,200 - 8,143,200 

4. Solid Waste 
(#/yr) 17,129,300 34,391,628 51,520,928 

supra n. 202, at C-6. These emissions are the average of a 
1971 Chrysler, 1971 Dodge, 1971 Pontiac, 1970 Chevrolet and 
a 1964 Chevrolet, driven at 40 ra.p.h. If the proposed reg¬ 
ulations for emissions would have been put into effect ac¬ 
cording to the original timetable, then for purposes of 
this paper the emissions would have been 3.4 gr/mile CO, 
.41 gr/mile HC and .41 gr/mile NOx (36 Fed. Reg. #228, 
November 23, 1971, p. 22452. However, they have been 
postponed for one and possibly more years so these num¬ 
bers were not used. 

^O^Again, this number was figured by converting from 
grams to pounds and from days to years. 
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L. Summary 

From the above case study of Chocolate Bayou, the con¬ 

clusion seems warranted that the secondary environmental 

effects are quite significant. In previous sections of 

this thesis, the procedural requisite for including secon¬ 

dary effects in an Environmental Impact Statement has 

been discussed. A document either complies with procedural 

requisites or the document does not comply. If only one 

portion of a document is not correct, the whole document 

fails to comply. In the draft EIS prepared by the Corps 

of Engineers, there exists (1) a paucity of information 

concerning this channel's effect on industrialization, 

(2) a failure to discuss the ramifications of industriali¬ 

zation and (3) a lack of documentation to support the 

premise that industrialization will continue "in any 

case". Therefore, the brief treatment of these secondary 

effects in the Draft EIS of the Corps of Engineers does 

not meet the procedural requisites of NEPA, particularly 

since the direct effects of this project are relatively 

small. The quantification of the impact of these secon¬ 

dary effects, presented in section L, supra, should be 

the first half of a determination of the total environ¬ 

mental impact of the proposed action. The second half 

should bring quantified secondary effects together with 

the quantified primary effects in order that a qualitative 

assessment of the project and alternatives can be made. A 
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conclusion from this case study is that the secondary 

environmental effects of this channelization project are 

quite significant. 
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VI. METHODOLOGY 

Figure 4 is a suggested methodology for analyzing the 

secondary environmental effects of a proposed action. 

Step 1 entails characterizing the nature of the facility, 

attempting to illuminate the role of the facility in in¬ 

ducing development. Step 2 involves analysis of the 

theories which will indicate if development is likely; 

in this step, theories concerning industrial, commercial 

and residential location should be considered. Indications 

as to what theories are relevant can be gleaned from exist¬ 

ing uses in the area and developments ensuing from similar 

projects. 

Step 3 consists of a "community audit" from both a 

regional and local perspective. Some of the relevant 

factors include; 

1. Presence and adequacy of existing transpor¬ 
tation facilities 

2. Presence and adequacy of water and power 
supplies 

3. Proximity to urban areas and urban expansion 
4. Proximity to natural resources (including 

import sources) 
5. Labor availability and rate (including presence 

of unions in the area) 
6. Governmental consideration (zoning, utility 

districts, etc.) 
7. Existing Industrial development 
8. Land ownership, cost, parcel size and 

availability 
9. Educational facilities 
10. Outstanding amenities of the area 

This list is not exhaustive and additional factors can and 

should be added where relevant. Basically, this is a 
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checklist of questions that would be of interest to a 

developer, and it will provide data for further analysis. 

Step 4 combines steps 1 and 2 and Step 5 combines 

steps 2 and 3. Step 4 contemplates an analysis of the 

question "is the project a central or peripheral consi¬ 

deration in location theory?" This inquiry attempts to 

discern whether the facility is potentially a limiting 

step to development if it is not completed. Step 5 con¬ 

templates a similar analysis of the existing "community" 

in light of location theory? specific inquiries include 

the following questions: 

1. Is some necessary element (in terms of location 
theory) absent? 

2. Is some existing factor an impedence to develop¬ 
ment? 

3. Is some existing factor an overriding factor 
in development? 

The purpose of steps 4 and 5 is to prepare the analyst 

for the most important phase of the analysis, step 6, or 

the determination of the existance of a causal relation¬ 

ship between the project and induced development. 

Step 4 should have determined if the project is cen¬ 

tral or peripheral to location theory. If the project is 

peripheral, the project is not likely to be the cause of 

future development, although the project may be a feature 

which makes the area more attractive. Similarly, Step 5 

should indicate if another factor exists other than the 

project which will impede development in spite of the 
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project. Of equal importance is the determination of an 

overriding factor which will cause development even if the 

project is not completed. Therefore, Steps 4 and 5 should 

answer many of the questions pertinent to the question 

asked in Step 6 - does a causal relationship exist between 

the project and induced development? If no causal rela¬ 

tionship exists, then no secondary effects will ensue from 

the project; if a causal relationship exists, then the 

secondary effects must be considered. 

Step 6 is an attempt to determine the actual role which 

the project plays in the development of the area. In this 

respect, the simplest procedure is to think in terms of 

specific site selection if the project is localized in its 

sphere of influence, or in regional terms if the project is 

more grandiose. Generally, the Step 6 inquiry is concerned 

with the competitive advantage given to the area by the 

project over alternative sites for development. 

If a causal relationship is found, then the secondary 

effect (changed pattern of economic activity) must be des¬ 

cribed. If the project spurs residential development, the 

effects will most likely be limited to population change 

and changed land use. However, if the project induces in¬ 

dustrialization or commercial development, then the effect 

of industrialization (or commercial development) per se 

must be considered as well as the effect of population 

change (and residential development) related to industrial 

employment. The foregoing recognizes that although 
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residential development may induce commercial and indus¬ 

trial development, industrial and commercial development 

necessarily induce population change and residential de¬ 

velopment (unless there is an excess of unused housing in 

the area). Although it is quite difficult, an attempt 

must be made to assess the scale of the change. In this 

respect estimation of the employment base can be trans¬ 

lated (by the use of multipliers) into total demographic 

effects. Furthermore, estimates can be made concerning 

housing under a number of assumptions. As long as the 

assumptions are stated (or alternative forms of develop¬ 

ment discussed), the resulting figures should suffice for 

the purposes of NEPA compliance. 

For each secondary effect, a quantitative environ¬ 

mental impact exists. For purposes of NEPA compliance, 

consideration of liquid waste disposal, gaseous waste dis¬ 

posal, solid waste disposal and increased runoff is re¬ 

quired. This analysis is aided by the use of multipliers 

and assumptions (see Chocolate Bayou case study), and may 

proceed once the scale of the secondary effects has been 

identified. If more than one effect is induced (almost 

always two will exist), the quantitative impacts of each 

should be summed. 

However, a quantitative impact does not present a 

complete picture of the "actual" impact of the development 

upon the environment. "Actual" impact implies a quali¬ 

tative assessment of certain quantified impacts, as such, 
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“actual" impact contemplates a consideration of the assimi¬ 

lative capacity of streams, rivers and bays; of the disper¬ 

sion of airborne wastes over the airshed; and a considera¬ 

tion of these factors in light of the existing environment. 

In short, this assessment is the same assessment which 

should be made of every project requiring an environmental 

impact statement. The best way to approach the question of 

qualitative impact would be to combine the quantitative 

impact of secondary effects with the quantitative impact of 

direct effects and evaluate both in light of the existing 

environment of the project area. The important point is 

that secondary effects and impacts be considered along 

with direct effects and impacts, and that alternatives to 

the proposed project be evaluated in light of their rela¬ 

tive quantitative effects, both primary and secondary. 

Further, one constructive way of handling the tre¬ 

mendous problem of assessing qualitative impacts would be 

to sum the quantitative impacts, both primary and second¬ 

ary, in the draft EIS. Then, each reviewing agency would 

attempt to assess the qualitative impact of the project in 

light of its particular expertise. Although the proposal 

would not solve every problem associated with an EIS, this 

proposal would change the role of the agencies from a pas¬ 

sive reviewer of potentially self-serving assumptions to an 

arbiter of a very crucial question. However, in either 

event, primary and secondary quantitative impacts should be 

combined before the qualitative impact of the project is as¬ 

sessed. 
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VII. CONCLUSION 

Since NEPA was first drafted, a maturation process 

has been occurring. For the first time in the history of 

this country, a searching inquiry into the environmentally 

disruptive features of certain Federal actions has been 

mandated. Much information has been learned as a result of 

these inquiries, but the inadequacy of a limited scope of 

investigation has been noted, and this has necessitated a 

still more searching inquiry into the environmental effects 

of certain actions. Indeed, this is the rationale for in¬ 

cluding secondary environmental effects as a procedural 

requisite for an Environmental Impact Statement. 

The importance of secondary effects has been revealed 

in the case study on Chocolate Bayou. However, one comment 

seems pertinent. In many instances, the impact of primary 

effects can be mitigated by a change in design, but this is 

207 seldom the case with secondary environmental effects. 

Indeed, since these effects are induced by the characteris¬ 

tics of the project, these effects will often ensue regard- 

2 08 
less of design considerations. Therefore, the choice 

207 A notable exception is a highway where the second¬ 
ary effect is directly associated with the placement of 
access roads, a design consideration. 

2 08 
For example, the design of the offshore port termi¬ 

nal represents an environmentally attractive alternative 
to the dredging of a superport. However, in either case, 
growth will occur on the adjacent shoreline. 
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of the location for the project becomes the crucial factor 

in mitigating the environmental impact of induced develop¬ 

ment, and the focus of the alternatives considered should 

not be only upon design but also upon location. Inherent 

in the consideration of locational alternatives is the 

recognition that a laissez-faire approach to induced in¬ 

dustrial and commercial development was a factor in envi¬ 

ronmental degradation of the recent past, and that this 

same laissez faire approach violates the procedural man¬ 

dates of NEPA. 

By incorporating secondary effects within the ambit of 

a procedurally correct EIS, a quality environment is not 

guaranteed. Indeed, environmental degradation will continue. 

However, information will be gained concerning the inter¬ 

relationships between an action, induced economic growth 

and the environmental effects of these inducements. Pro¬ 

fessor Sax of Michigan has recently proclaimed with distain 

that NEPA has been a failure because he has not seen an 

improvement in the quality of the environment nor even in 

209 the attitude of the administrative agencies. However, 

the implementation of broad, philosophical goals with an 

imprecise tool such as the National Environmental Policy 

Act must of necessity be a longer, more subtle type of 

change. The evolution of the sophistication of Environmental 

209 
Joseph Sax, The (Unhappy) Truth About N.E.P.A. 

26 Okla. L. Rev. 239, 1973. 
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Impact Statements bears witness to this fact. With this 

observation in mind, the question of secondary environmental 

effects must be approached. For if nothing else, secondary 

environmental effects and their impacts represent a vital 

link in the relation of man to his environment, and a 

thorough illumination of these interrelationships will 

generate a consideration of alternatives which can mitigate 

the degree of impact of these activities on the environment. 


