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CHAPFER 1
 

TILE ENVIRONMENTAL REVIEW PROCESS
 

1. The purposes of the Bank's policy and procedures for environmental assessment (EA) are to 
ensure that development options under consideration are environmentally sound and sustainable and that any environmental consequences are recognized early and taken into account in project design.
precise operational meaning of "sustainable" is still being clarified, but some guidelines are suggested 

The
in

Annex 1-5. As concern has grown worldwide about environmental degradation and the threat itposesto human well-being and economic development, many industrial and developing nations, as well as donoragencies, have incorporated EA procedures into their decision-making. Bank EAs emphasize identifyingenvironmental issues early in the project cycle; designing environmental improvements into projects; and
avoiding, mitigating, or compensating for adverse Impacts. By folowing the recommended EAprocedures, designers, implementing agencies, borrowers, and the Bank are able !c address environmental
issues immediately, thereby reducing subsequent requirements for project conditionalities and avoiding
costs and delays in implementation due to unanticipated problems. 

2. The Bank's EA policy is set out in Operational Directive 4.00, Annex A (October 1989). Thefill text of the Environmental Assessment Operational Directive (EA OD) isprovided inAnnex 1-1. EA
begins with screening, in which the Bank task manager (TM), in collaboration with the Regional
1.,.ironment Division (RED), evaluates the project or piojec components according to the magnitudeand sensitivity of the environmental issues raised. Screening determines the type of environmental
analysis to be conducted for the project, ranging from no further analysis to a full EA. EA or otheranalyses are the responsibility of the borrower, but Bank staff are available to assist wherever requested,
such as in determining the scope of work and developing terms of reference (TORs). 

ENVIRONMEENTAL REVIEW, POLICIES, AND PRINCIPLES 

3. Throughout the remainder of this Sourcebook, the term "environmental review" refers to the process just dscribed, from screening at identification through evaluation after the last disbursement, orafter implementation is complete. Environmental review may entail preparation of a full EA, a morelimited environmental analysis, or no further analysis at all, depending on the results of screening. 

4. The terms "environmental assessment" or "BA" identify the more intensive examination which

is required for lending operations that have diverse and significant environmental impacts. Formal EAs
should cover the topics listed in Annex A-1 to the EA OD, including project description, baseline data,

environmental impacts, analysis of alternatives, mitigation plan, environmental management and training
requirements, monitoring plan, nteragency coordination, and consultation with affected communities and

local nongovernmental organizations (NGOs).
 

5. Environmental review is recuired for all Bank loans and credits except sectoral adjustment loans
and structural adjustment loans. Sector investment projects and the investment component ofhybrid loans
and credits are subject to the environmental review requirement. "Bank" in this instance refers to IBRDand IDA; IFC has developed similar environmental review procedures appropriate to the nature of its 
investment operations. 

6. EA is a flexible process, designed to suit the entire range of Bank projects and the differentcircumstances of its borrowing countries. There is no fixed Inventory of issues to be examined in any 
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particular EA; instead, the Bank's procedure relies on screening, environmental reconnaissance, and 

rdiscussions between Bank and borrower to identify the critical issues and zo establish the scope of the EA. 

The EA OD also calls for interagency coordination and consultation with affected groups and local 

(NGOs) at an early stage to ensure that all significant environmental issues are covered. 

7. "Environment" isbroadly defined by the Bank as "the natural and social conditions surrounding 
all.. .mankind, and including future generations" (as amplified in Operational Manual Statement [OMS1 

2.36, para 3). The EA OD reflects this scope in setting procedure for evaluating impacts on health, 
cultural property, and indigenous peoples as well as on the natural eriioment. Sociocultural effects 

are also toof projects, such as new land settlement, involuntary resettlement and induced developmei., 
be included in the environmental review. 

8. The Bank directive integrates EA or other environmental analysis into project preparation, 
including project selection, siting, and design decisions. In most cases, an EA should form part of the 

overall feasibility study. This facilitates incorporation of the findings into selection of sites and 

technology, designs and implementation plans. For projects which would have major environmental 
impacts, the Bank recommends that.the borrower retain independent experts not affiliated with the project 

aspreparation or feasibility study team to conduct the EA. However, specialists responsible for the EA 

a separate task should work closely with the feasibility and design team. 

9. EAs provide numerous opportunities for coordinating environmental work in the country, and 

should be linked to other environmental strategies, action plans, and free-standing projects. EA provides 

aformal mechanism for interagency coordination and for addressing the concerns of affected groups and 

local NGOs. EA can help strengthen environmental management canability in the country, and Bank staff 

should take advantage of opportunities to use it for that purpose. 

ENVIRONMENTAL REVIEW AND THE PROJECT CYCLE 

Overall Relationship to the Project Cycle 

10. The Bank's environmental review is intimately linked to the project cycle. As Figure 1.1 shows, 

environmental review begins with screening at the time of project identification. Scoping and preparation 
of the EA occur in tandem with or as integral parts of the pre-feasibility and feasibility studies. The final 

EA issent to the Bank by the Borrower prior to appraisal. If the EA issatisfactory to both borrower and 

the Bank, it forms the basis for the RED's decision on environmental clearance and the environmental 
conditions to be negotiated with the borrower, some or all of which incorporated i,,:oare the loan 

agreement. The EA may be adequate for the purposes of appraisal, but the Bank review may reveal 

needs for additional analyses before clearance can be given and negotiations undertaken.) Supervision 

includes monitoring the project's environmental performance and compliance with relevant conditions 

agreed on between the Bank and the borrower. After implementation iscomplete, the Project Completion 

Report (PCR) includes evaluation of both the impacts that actually occurred and the effectiveness of 

mitigation measures. The Operations Evaluation Department (OED) again audits selected projects 

possibly some years after the PCR. 

,1
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Screening 

11. Environmental screening is the responsibility of the TM, with advice and assistance from the 

identify which aspects of a project are not environmentally
RED. An essential part of screening is to 

car prudently be dropped from further consideration. Its purposes are 
significant and which therefore 
to ensure that the appropriate amount of attention is devoted to the environmental aspects of the proposed 

project from the very outset of the project cycle, to identify as much as possible the key environmental 

issues, and to determine the type of environmental analysis which is needed so that those issues (and 

others which may arise) can be addressed effectively in project planning, design, and appraisal. 

to one of fourat the time of identification. Projects are assigned12. Screening is carried out 
magnitude and sensitivity 	of the environmental issues, and so

the basis of the 	 nature,categories on 

designated in the Initial Executive Project Summary (IEPS).
 

the project may have diverse and significantEA is normally required, asCategory A: 

environmental impacts.
 

as the project may have
Category B: 	 More limited environmental analysis is appropriate, 


specific environmental impacts.
 

as the project is unlikely to
Category C: 	 Environmental analysis is nonnally unnecessary, 


have significant environmental impacts.
 

Category D: 	 Environmental projects for which separate EAs are not required, as environment 

is a rnjor focus of project preparation. 

13. 	 Annex A-3 of the EA OD lists the types of projects or components which commonly fa' into each 

projects almost always fall into a particular category - thermal and 
category. Certain types 	 of 

In other project types, the. category depends on scale and on 
hydropower development, for 	example. 

in the country. 	 Large-scale
other factors such as the status of environmental management capabUity 

are usually Category A, whereas small-scale projects of the same type
irrigation and drainage projects 
may fall into Category B. 	Category B projects are a diverse group, and the scope of the environmental 

a detailed study of certain components that is almost as complex as that for 
analysis may vary - from 

to a routine check that project design conforms to applicable standards. Category C 
an "A"project, 

projects may not be entirely devoid of environmental impacts; in a health project, for example, the design
 

may have to provide for disposal of medical westes.
 

Other outputs of the screening process are the key environmental issues, the type of environ
14. This information
mental analysis recommended, 	 and a preliminary schedule for conducting that analysis. 

results in decisions
is incorporated into the IEPS and discussed at the 1EPS meeting. The meeting 

regarding type, timing, and major issues for the environmental review, unless those decisions have to be 

It is helpful in reviewing the environmental
deferred pending receipt of additional information. 


information to include a map in the IEPS showing the geographical location of the proposed project.
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15. Results of screening are also reported to the Bank's executive directors in the Monthly 
Operational Summary (MOS). Overview sheets (Table 1.1) have been designed to record the information 
necessary for preparing the MOS. In addition to basic data on the project and a description of its 
principal components, the sheets record the project category (A,B,C, or D), the major environmentJ 
issues, proposed actions (such as special studies to be conducted, environmental components to be added, 
other environmental work to be done in the sector), the projected date for completion of the 
environmental assessment or other analysis, and areport on the current status of that analysis. The TM 
prepares the draft overview sheet, which is then reviewed by the RED. Once any revisions are agreed 
and made, the overview sheet iscleared by the Sector Operations Division (SOD) or Country Operations
Division (COD) chief, signed by the RED chief, and forwarded to be processed for the next MOS. The 
complete overview sheet appears in the MOS, for Category A projects; only header information is shown 
for Category B. Overview sheet information isupdated whenever the Executive Project Summary (EPS) 
is revised, whenever the project category is changed (for instance, because a component with significant 
impacts is deleted) or whenever there are other significant changes in the information on the sheet. 
Overview sheets are made final at the Final Executive Project Summary (FEPS) stage. 

16. In some cases, screening requires reconnaissance by Bank environmental specialists or consultants 
in order to develop a full understanding of the pertinent environmental issues and the items which need 
to be included in any further environmental analysis. Where site visits are necessary, as is normally the 
case in sensitive areas or with complex environmental issues, REDs assist the TM in preparing terms of 
reference (TORs) for the mission. Often a product of this mission is a draft of the TORs for the EA or 
other environmental analysis. Annex 1-2 contains sample TORs for a reconnaissance mission. 

17. It isgood practice for the TM to keep the borrower informed of the initia results of the Bank's 
screening. The EA OD specifies that the Bank should review the results with the borrower, especially 
with regard to the type of environmental review required and its general scope, schedule, and 
implementing arrangements. 

Preparing for an Environmental Assessment 

18. It is the borrower's responsibility to prepare TORs for the EA or other analysis and to obtain the 
necessary experts to carry it out. The Bank is available to assist the borrower as necessary. The task 
of determining the scope of the EA is critical, and is therefore one in which the Bank normally 
participates. It is important not only to cover the environmental issues known at the inception of the 
study, but also to allow breadth and flexibility so that new issues can be identified and, if significant, 
addressed. However, it is also important to frame the investigation so that time and resources are 
concentrated in the areas where potential impacts are likely to be found. There are many examples of 
EAs in which massive amounts of money and effort were expended in collecting and repoting data on 
every aspect of the environmmnt and producing voluminous reports in which there was much insignificant 
and irrelevant information than there were findings of significance. The Bank intends that EAs be useful 
to decision-makers in the country and to bank staff in determining whether or not to proceed with a given 
project and how to implement the project efficiently. This means that the work must be focused on the 
issues which are critical to such decisions. 



-- ----------------------------------------------------------------------------

--------------------------------------------------------------------------

-------------------------------------------------------- ------------------

--------------------------------------------------------------------------

--------------------------------------------------------------------------

Table 1.1. Example of a Completed Overview Sheet 

ENVIRON MENTAL OVERVIEW OF PROJECTS 

IN THE IBRD/IDA LENDING PROGRAH
 

PROJECT IDs 4SRIPA082
 
FT AND STATUSt FY91
 

COUNTRYi 	SRI LANKA 

Local Government Development 
 SECTORi Infrastructure/Urban


PROJECT: 

EST APPRAISAL DATE Hay 1990
 

EST BOARD DATE February 91 

HANAGING DIVISION' AS1IN
 TOTAL PROJECT COST: US$36.0 m 

TASK MANAGER: Patrick 4cCarthy
US$25.0 m
LOANJCREDIT AMOUNT: 


ENVIRONHENTAL IHPACT CLASSIFICATION: B
 

PROJECT DATE FOR COMPLETION OF ENVIRONMINTAL 
ASSESSMENTi 	To be determined during
 

sub-project appraisal,
 

as necessary.
 

restructured Local Luans Development
HAJOR PROJECT COPONENTS, Support to the 

for financing the investment requirements of Local
 
Ftind (LLDF) as a vehicle 


(a) line 	of credit to the LLDF; and
 
Project will consist of
Authorities (LAs). 


Subloans 	would finance (a)
 
() technical assistance and training for LAs. 


roads and sidewalks, parks and
 
socia. infrastructure projects. e.g., 


(b) revenue generating projectsF,
street lighting; and
playgrounds, drainage, 

trade centers and slaughterhouses.
e.g.. offices, markets, 


A number 	of sub-projects which may be proposed for
 
HAJOR ENVIROMIENTAL ISSUES: 


financing would likely have adverse environmental impacts. An integrated part
 

LLDF. and by the 
Bank over the
 
of the sub-project appraisal process by the 


The loan
 
specific 	free limit nub-loan, would be an environmental appLaisal. 


proposal 	would have to be modified to the extent necessary 
to accommodate
 

environmental issues before a loan is granted.
 

Where loan proposals would clearly demonstrate an adverse
 
PROPOSED 	ACTIONS: 


the urban local authority would be
 environmental impact if implemented, 

This could tako into account, for


proposal 	accordingly.
requested to amend its 

or
 

example, 	providing adequate sanitation for offices, market 
complexn" etc., 


re-siting slaughterhouse.
 

(IF AKT): A draft environmental issue. paper for Sri Lanka has been
 
STATUS OF ZA 


for a strategy
include recommendations
prepared. The first report would likely 


to be adopted by the Government to prioritize environmental investments.
 

a positive environmental
RZDARXS Overall, the project is expected to have 

include addressing environmental
 

impact as the LLDF appraisal process will 


issues.
 

SIGKATURE: G cA-r a
57.GNATUREM Gloria Davis


IainA- ristis 
Chief, Environmntal Division
 

Chief, Infrastructure Operations Division 

Technical Department


Asia Country Department One 
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19. 	 In determining the scope of an EA, it is useful to consult with sources besides the borrower, theimplementing agency or organization, and the technical experts. In addition, other government agenciescan provide valuable perspective. They often have special information about the region and proposedsite(s) of the project, and may be able to identify potential intersectoralexamined. Consequently, the EA OD recommends that 	
impacts which should be 

an interagency meeting be held soon after thedecision is made to prepare an EA, 

submitted for review 

and that at least one more be held when the EA is completed and
by the government. At the initial meeting, participants should agree onarrangements for ongoing coordination. 

20. The concerns of communities affected by the project and of local nongovernmental o:ganizations(NGOs) with environmental interests also should be covered in the EA. These groups can provideinformation useful for the EA; in fact, sometimes they are the only source of detailed knowledge aboutthe local study area. Chapter 7 provides guidance for discussions obtaining the informed views 	ofaffected communities and for involving them and local NGOs in EA (see para 51). 
21. An EA may already have been developed under official procedures of the country or a co-donorto the project. Such EAs should be examined and where elements appear to be missing or inadequate,Bank TMs may call for selective and enhancing studies. Where the Bank and another dionor are cofinancing a project, TMs should clarify at the beginning which EA procedures-of the borrower, Bankor co-donor-will be used to ensure that EA OD requirements are met. 
22. TMs, assisted as n=sary by RED staff, should review the detailed TORs before the EA begins,paying particular attention to the provisions for interagency coordination and community involvement andto the design of baseline data collection programs. The latter are often the most expensive aspect of EA,and borrowers should seek the advice of experts in design of environmental or sociological data collectionprograms to avoid three pitfalls: (a) collecting data that are not relevant to the decisions to be made, (b)sampling the correct parameters but timing the observations incorrectly or making an insufficient numberof observations for an acceptable representation of the phenomena being studied, and (c) omitting !:eyparameters from the program. Avoiding these pitfalls at the outset minimizes the risk of reaching the endof a program, which might extend over an entire year or more, and discovering that the exper.nded timeand money have been wasted. Annex 1-3 contains a sample of a *generic TOR" which can be used inpreparing project-specific ones. 

23. The TM should also review the EA implementation schedule with the borrower, to determinewhether it is consistent with key decision points in project preparation and providesintegration of findings into feasibility studies and designs. 	
for adequate

The Bank can also advise borrowers aboutobtaining consultants and funding for EA, as discussed later in this chapter (paras 58-71). 

Conducting the Environmental Assessment 
24. Catrying out the actual EA is the borrower's responsibility. The government or project sponsorarranges for the EA; they often select consultants or an institution to conduct tho analyses. When it isnecessary to use international experts to supply skills not available in the borrowing country, the Bankencourages involvement of local consultants as well, in order to take advantage of local knowledge andto strengthen their capability for future EA work. 
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25. EA is most effective when even preliminary findings are made available early in the preparationprocess. At that time, alternatives which might be desirable from an environmental viewpoint (sites,technologies, etc.) becan considered realistically, and implementation and operating plans can bedes'gned to respond to critical environmental issues in the most cost-effective manner. Later on, makinga major design change or selecting an alternative proposal-or deciding not to proceed at all with aproject-become very expensive. Even more costly are delays in implementation of a project because ofenvironmental issues which were not considered during design. Consequently, integration between EAand feasibility studies and design work is essential. (See Chapter 7 for further discussion of dissemination 
of EA findings.) 

26. The EA implementation plan should provide for frequent coordination meetings between EA andfeasibility study teams to exchange information on environmental issues and the responses they require.Preliminary drafts of the key sections of the EA and working papers on specific issues are also usefulmodes of communication between the teams, especially when key deisions are made as preparationproceeds. Most successful EAs have thorough mid-term reviews. 

27. The TM shoulld agree with the borrower on which drafts, if any, the Bank wishes to see, andwhen. At a minimum, however, the TM should review a final draft, with RED assistance, in order toascertain that the issues of importance to the Bank have been addressed, to obtain any clarificationneeded, and to provide other comments to the borrower in the interest of having information on all thecritical environmental issues ready before appraisal. Since, in practice, some final EAs may be availableonly shortly before appraisal, preliminary review at an appropriate interim stage (for example, when thesignificant environmental iszues are all identified and mitigating measures described) is highly desirableas well. This will ensure that the scope of the EA is correct, that communication between designers andthe EA team is occurring, and that changes are actually being made in toenvironmental concerns. In general, most major concerns 
the project address 

become known within the first few months;the remainder of the EA period focusses on mitigating measures. 

28. The EA schedule must specify submission of the final
examination prior to the start of project appraisal. 

EA report to the Bank foedetailed 
Annex A-I of the FA OD is a sample report 'u"-As general guidance, the main text of the report should not exceed 100 pages. The report should provideExecutive Summary hi.rhlighting the significant findingsan 

and recommended actions (in order ofimportance), in relatively non-technical language and not more than 20 pages in length.information, such as summaries of baseline data, model results, 
More detailed
 

records of community involvement
activities and reports of special studies, should be placed in a separate volume as a technical annex to the 
main report. 

29. The Bank recommends that interim EAs and related studies be released to interested agencies andto affected communities, and to NGOs Involved in project preparation. It encourages member countriesto prepare EAs on this basis. However, as the EA is the property of the borrower, public release of thedocument can only be made with the borrower's consent. 
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Environmental Assessment Review and Project Appraisal 

30. The borrower should review the EA to ensure that the consultants or agency staff followed theTORs and met both Bank and country requirements. The TM, assisted by RED staff, should also review 
the adequacy of the EA report, checking especially the following items: 

• 	 Were the TORs followed? 

" 	 Are the items required by the EA OD included? 

" Is the Executive Summary adequate? Decision-makers may read only the summary, therefore
it must present the significant impacts (in order of importance), clarifying which are
unavoidable and which are irreversible; the measures which can be taken to mitigate them;
the cumulative effect of impacts; and the requirements for monitoring and supervision. 

" 	 Are recommendations clearly stated in the Executive Summary? 

• 	 Is the project outline description complete, insofar as the aspects which can affect the 
environment are concerned? 

" 	 Are project alternatives described? 

" 	 Is the baseline study section in the main report concise and useful to readers who are not
specialists in the scientific disciplines covered? Does the section give an overall picture of 
present conditions and trends, and include ongoing and proposed development activities in
the study area? Does it provide comments on the quality of the data and the completeness
of the database? 

" 	 Is there consideration of probability in the section in which impacts are 	predicted and 
evaluated? Are potential impacts mentioned that were expected aprioribut not found? Are
significant impacts analyzed in more detail than less significant ones? Is sufficient 
justification provided for dropping topics from further consideration? 

* Do mitigating measures both control adverse impacts and enhance project benefits? Are the
institutional arrangements for implementing the measures defined? Are coststhe of 
implementing all its recommendations adequately budgeted in the cost tables? 

" 	 Where monitoring programs are described, are the reasons for and costs of the monitoring
activities covered? Is there a description of the institutional arrangements for carrying out
the work. evaluating the results, and initiating any necessary action to iimit adverse impacts
disclosed by monitoring? 

" Will the project be incdmpliance with Bank directives and policies on environmental matters,
such as involuntary resettlement, cultural properties and wildlands? 

* 	 Are proposals for institutional strengthening and training adequate? 
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" 	 Is there documentation of community involvement, including an overview of the issues raised 
and their disposition? 

" 	 In general, is the report free of jargon, and are technical terms defined where they occur or 
in a glossary? 

" 	 Where existing databases, planning studies, other EAs, scientific papers, etc4, are used as 
information sources, are the references given? 

31. Bank staff review in detail the EA findings and recommendations and include in the Final 
Executive Project Summary (FEPS) a summary of th. EA status, the major environmen al issues, and 
how those issues have been or will be addressed. It notes any proposed environmental conditionalities. 

32. The appraisal mission reviews the EA with the borrower, resolves any remaining environmental 
questions, assesses the capacity of country institutions to implement EA recommendations, determines 
whether the EA findings have been properly addressed during project preparation, and discusses 
environmental conditionalities to the loan agreements. The Staff Appraisal Report (SAR) and President's 
Report (PR) contain summaries of the EA and its main findings. An annex to the SAR should provide 
a more complete summary, including (but not limited to): baseline conditions; alternatives considered; 
significant impacts and preventive, mitigative or compensatory actions; capability of environmental 
institutions and steps to strengthen them; environmental monitoring arrangements; and consultations with 
affected groups and local NGOs. Any necessary changes in country or agency environmental policy 
should also be stated in the SAR. 

33. The FED chief issues formal environmental clearance for the project, based on the information 
presentre in the SAR and the EA. Clearance is a necessary prerequisite to the Regional Vice President's 
authorization to begin negotiations. In the negotiations themselves, the issues and actions critical, to 
environmental soundness and sustainability in the project are discussed, and appropriate covenants are 
incorporated into loan or credit documents. 

Implementation and Supervision 

34. EA recommendations provide the basis for supervising the environmental aspects of project 
implementation. The borrower is obliged to implement measures to mitigate anticipated environmental 
impacts, to monitor vrograms, to correct unanticipated impacts, and to comply with any environmental 
conditionalities. Procedures for start-up and continuing operation of the project will normally specify 
these agreements, as well as measures to protect the health and safety of project staff. Proper staffing, 
staff training, and procurement of spare parts and equipment to support preventive, predictive and 
corrective maintenance are also necessary elements of implementation. 

35. Supervision is an essential aspect of the Bank's environmental review, since the environmental 
clearance decision is based in part on the assumption that mitigating measures and other provisions will 
be fully implemented and will be effective in avoiding or coiz:,olling adverse impacts that might otherwise 
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have made the project unacceptable for Bank support. Supervision is carried out through a combinationof the following: 

reports required from the borrower on compliance with environmental condidonalities, statusof mitigating measures, results of monitoring programs ad other environmental aspects of 
the project;
 
oversight by line 
 agency with responsibility for the sector, and/or by environmentalmanagement, land use control, resource conservation, or permit-issuing agencies at the local,
regional or national level;
early warning by the borrower's staff about impending unforeseen impacts;
• Bank supervision missions to review implementation of environmental provisions, correctiveactions taken to respond to impacts, and compliance with environmental conditionalities,including institutional strengthening components; andsite visits by Bank environmental specialists or consultants as required to supervise complexenvironmental components nr respond to environmental problems. 

36. Annex D-2 of OD 13.05: "Project Supervision,"Paragraph 36 prescribes the general content 
contains guidelines for supervision reports.for he section on environment. In reporting onenvironmental aspects of projects, Bank staff should cover critical environmental data (e.g., 

the
of environmental quality standards or 	 violations 
progress pollutant discharge limits), descriptions of impacts observed,on mitigating measurs, the status of monitoring programs (especially those for detecting newimpacts), progress 
on institutional strengthening, and adherence to environmental conditionalities.
 
37. 	 OD 13.05 encourages TMs to exhaust all means of persuasion before resorting to contractualremedies when the borrower is not meeting obligations of loan, guaranteeobligations include implementation of environmental components 

or credit agreements. Such 
to environmental or mitigation measuresconditionalities. 	 and adherenceThe contractual remedies available include informal or formalsuspension of disbursements under loans or credits, cancellation of all or portions of outstanding loan orcredit balances, and acceleration of maturity. These are described in Articles VI and VII of "GeneralConditions Applicable to Development Credit Agreements"and Guarantee Agreements." 	 and "General Conditions Annlicub), to LoanOD !3.440: "Suspension of"Cancellations" 	 Disbursements" and OD 13.50:set forth guidelines and procedures to be followed in exercising these remedies, 

Completion and Evaluation 
38. At the conclusion of a project (after the last disbursement), the PCR is prepared and submittedto the Operations Evaluation Departlment (OED). The borrower Isresponsible for submitting informationthat will be the basis of the report.
Bank's environmental 

It is important that environmental information be included so that thereview process can be improved as necessary, and progress toward funding ofprojects that are environmentally sound and sustainable can be monitored and maintained. The EA ODrequires that the PCR include a description of the impacts that actually occurred,as to whether or not it was anticipated in Lte EA report (if one 
a determination for each 

effectiveness of mitigating was required), and evaluations of themeasurm and of institutional strengthening and training. Additional itemsuseful in evaluating environmental review include: 
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discussion of the extent to which recommendations of the EA or other environmental analysis" 
were followed; 

• an assessment of the extent to which environmental review influenced decision-making during 

project preparation, appraisal, negotiation and Implementation;
 
particular problem areas to be considered Infuture environmental review work;
" 

* an assessment of project operation and maintenance, 	 as it affects the enviromnent (e.g., 

functioning of pollution control equipment, compliance with effluent or emission limits, status 

of staff training programs); and 
evaluation of the benefits which resulted from environmental components of the project." 

RFGIONAL AND SECTORAL ENVIRONMENTAL ASSESSMENTS 

EA can be 
39. 	 EA procedures may be applied to development activities other than specific projects. 

impacts of sector-wide programs, multiple
adapted to regional or sectoral scales and used to assess 

projects, or development policies and plans. A regional or sectoral EA can reduce the time and effort 

required for project-specific EAs in the same region or sector by identifying issues, initiating baseline data 

or, in certain cases, by eliminating the need for the
collection, and assembling existing data in advance, 

project-specific EA altogether. 

Regional Environmental Assessments 

Regional EAs are desirable when a number of development activities are planned or proposed for
40. 

a relatively localized geographic area, such as several projects in one watershed (see Table 1-2). They
 

serve a number of useful purposes, for example:
 

• 	definition of study areas in terms which make environmental sense-e.g., river catchment 

basin, airshed, coastal zone;
 
selection of sustainable development patterns from alternatives in a region under development
" 
pressure (e.g., the coastal zone), or being prog,'ammed for development for the fWt time; 

" identification of cumulative impacts of different zctivities (e.g., the combined effects on 

receiving water quality of the effluents o"several municipal and industrial treated wastewater 

discharges) and of design or implementition schedule changes and other measures to avoid 

or mitigate them; 
on 	resources among* 	 identification of environmental interactions or. conflicting demands 

project may reduce the benefits of another, and ofprojects in which the impacts of one 
measures to avoid such a result; 

" 	 formilation of criteria for environmentally sustainable development in the region, including 

treatment of environmentally sensitive areas and resources, site selection criteria, design 

criteria, region-specific measures to mitigate adverse impacts, and land-use planning 

guidelines; 
" identification of monitoring data needs and definit'on of data collection programs to support 

CA and development decisions; and 
" examination of policy alternatives and institutional elements needed for achicving sustainable 

development in the region. 

I 
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Table 1.2. Regional Environmental Assessment for Exploration and Productionof Hydrocarbon in Coastal Alabama and Mississippi (USA) 

ine purposes of this EA were to identify th effects of generic unit actions and thecumulative impacts of the issuance of permits for hydrocar5on resource development projects ina coastal area over a thirty-year period and to expedite the pzrnt issuance process. Generic unitactions investigated Included site preparation, well completion, gatherinp system constructioa,and gas treatment facility operation. Alternative means of undertaking each action wereconsidered. Environmental effects were determined for each unit action, and these were usedas the basis of the cumulative impacts analysis. The U.S. Army Corps of Engineers was lead 
agency; 12 other agencies participated. 

In the cumulative analysis, it was assumed that the impacts would be a function of thedifferent unit activities occurring together at various sites in the region at one time. A numberof development scenarios were used in this analysis, not as predictions but rather as a means toestablish limits within which future development would occur. Potential adverse impactsincluded loss of wetland values for sites not located in a waterway (unless the alternatives ofusing platforms for drilling and trestles for access were selected), removal of vegetation fnrmpipeline rights-of-way, temporary turbidity with possible damage to oyster and sea grass beds,and loss of benthic habitat at open water drilling and pipeline sites extending for one to two yearsafter completion of construction. Operation of facilities would contribute to air pollutiun. Lossof well control or oil pipelin,- rupture could have an extensive impact on regional ecosystems,commercial and sport fishing, and tourism. Loss of gas well control or gas pipeline rupturecould release hydrogen sulfide, a hazard to public health and safety, and to nearby plant and 
animal communities. 

The EA concluded with a number of products: 

* a set of impact-limiting assumptions applicable to all sites, e.g., no discharge of 
cuttings, drilling fluids, formation waters 

" a set of nine general permit conditions which, if met, development to proceed with
out site-specific permit application 

* a designated part of the study area in which no general permit would apply, 
requiring site-specific permit ipplications 

" a list of environmentally preferred drilling and construction techniques 

" a regional monitoring program 
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41. Regionpl EAs fit into the Bank project cycle in a number of ways, depending on which of tjabove purposes are being met. They can: 

* serve as planning tools, assisting in the identification of environmentally sound projects;, 
contribute to implementation strategies which take into account the combined impacts of ascof projects already being pursued; andassist in project preparation by supporting plans and designs which are sensitive to cumulativimpacts, synergisms, interactions, and competition for natural and sociocultural resources. 

42. Regional EAs contribute to the efficiency of project preparation by reducing the time and efforspent on project-specific EAs. At the least, a regional EA will have defined the major issues that neecto be considered in studying individual projects (and perhaps prepared the TORs for the studies),will have assembled existing environmental data. andIt may also have initiated monitoring programs toremedy data deficiencies which would otherwise delay the project-specific EA. When the regional EAhas developed criteria and guidelines for individua! projects and institutional arrangements for ensuringtheir implementation, the need for project-specific EAs may be eliminated altogether, or reduced to morelimited studies of environmental effects unique to the individual projects. 

Sectoral EnvL nmental Assessments 
43. Like regional EAs, a sectoral EA
pro'iects planned in the same sector. 

can be used to examine the cumulative impacts of multipleSectoral EAs usually address the mixture of projects proposed forthe next few years. For example, in a power sector,major hydroelectric stations, 
a program including three coal-fired plants, twoa loss reduction component, and a major irstitution building and trainingcomponent may be studied. They may address several
thermoelectric power), large Category A projects together (e.g.,
or a number of small projects (e.g., run-of-river hydropower)warrant EAs individually. that may not
When applied in this way, sectoral EAs offer the spme advantages as regional
EAs afid have a comparable relationship to project-specific EAs. They can, in some caze, substirlte forproject-specific EAs, by producing.guideliines and criteria for the design and implementation of projects
in the sector. 
 More often, they will result in identification of the major environmental issues in the sectorand development of a data base, enabling project-specific EAs to proceed more expeditiously. (See
Tables 1.3 and 1.4 for examples of sectoral EAs.)
 

44. A variant of this application, often called a "programmatic" EA,assess the impacts of a sector-wide program, such as 
is the use of a sectoral EA tolocust control. These are programs that will bereplicated at a variety of locations, and for which the impacts are more or less the same at any location(se Table 1.5). A programmatic EA may include among its olitputs guidelines for colgauct oi'!he activityand site-specific questions which must be answered before initiating the activity. 

45. The other purposes of sectoral EAs are somewhat different:
 
* 
 review of the environmental impacts of sector investment alternatives, e.g., centralized ordecentralized wastewater treatment, expansion of existing power generation capacity versusconstruction of new facilities; 
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Table 1.3. Pakistan Drainage Sector Environmenal Assessment 

The government of Pakistan has undertakendrainage program, a 2 1-month sectoral EA of its nationalwith grant funding
Development Authority. 

from Japan and leadership by the Water and PowerIts products are to be (a) an environmental assessment fur a nationaldrainage program which is intended to relieve widespread waterlogging and salinity probleL%,and (b) a "framework concept for the program, emphasizing institutional arrangements andprocedures to facilitate the efficient planning, design, implementation, operation and raintenanceof drainage schemes. 
The scope of work require, the EA consultant to address engineering, environment,health, institutions, policy and progyams in the entire Indus Basin, In all areas with existing andproposed irrigation and drainag facilities, and In all natural resource areas adjacentaffected by irrigation and duinage programs and projects. The consultant must evaluate existingdrainage systems, estimate future drainage requirements, and predict significant impacts, such 

to or 

as water quality changes in receiving waters, health hazards from irrigation or drainage systems,and deterioration of land quality resulting from irrigation.
environentally The consultant is required to identify
acceptable drainage alternatives and possible mitigation and enhancementmeasures, including reuse of drainage water ard treated effluent to minimize drainage. 
Institutional components of the EA are to be recommendations on linkages betweenenvironmental agencies, improved sustainabiity in terms of cost recovery and effective operation
and maintenance, 
 plamning procedures

"framework" for drainage systems, and training programs. The
emphasizes flexible approaches to improve efficiency in identification, planning,
construction, operation and maintenance of drainage facilities. 

The EA core team is composed of a team leader (planner, engineer, or economist), adrainage engineer, a resource economist, an institutional specialist, and an ecologist.they account for 165 of the estimated 220 staff weeks. 
Together,

ranging from two to seven staff weeks each, 
Other specialists, with participationinclude a chemist, microbiologist, soil scientist,hydrogeologist, training specialist, social scientist, environmental health specialist, evilrumengineer, anthropologist, irrigation engineer, and entomologist. 

i 

evaluation of the environmenu effects of sector policy changes, e.g., implementation ofindustrial waste minimization standards, pricing water to reflect tide cost of service, requiringenergy conservation to offset nw generating capacity needs, modification of criteria for reuseof treated effluents, differentiation between new sources and existing sources in setting airemission standards, and use of alternative fuels fur fossil-fuel power and heating plants; and 
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Table 1.4. Nigeria Multi-State Roads Project Sectoral Environmental Assessmment 

The Nigerian road network consists of interstate highways managed by the Federal Ministry
of Works and Housing (FMWH), secondary roads managed by State Ministries of Works 
(SMOWs), and rural roads administered by Local Government Councils. Internatioaal assistance
has concentrated on iural roads in agricultural development projects and on the Fedcal highways.
The State system includes 30,000 ian of secoihdary roads, 10,000 km of which are paved. Many
of them, constructed or last upgraded in the 1970s, urgently require rehabilitation followed by an 
effective program of routine maintenance. 

The Government of Nigeria is preparing a project for a five-year program of road
maintenance in selected states. It would finance repair of priority roads, paving of high-priority
unsurfaced roads, routine maintenance, and an institutional development and training component.
The project isbeing prepared by a Coordination Uait within FMWH, in collaboration with selected 
SMOWs. 

An environmental reconnaissance was conducted by a consultant and staff members from
FMWH and FEPA (the Nigerian Federal Environmental Protection Agency), to provide focus to
project preparation studies. It established baseline conditions in the selected states, identified the 
environmental issues associated with road upgrading/rehabilitation and maintenance in each state,
and recommended ways in which EA could be incorporated into the project planning process.
Recommendations included: (a)surveying and environmental screening and ranking of proposed
subprojects; (b)preparation by FEPA of EA guidelines for secondary roads; (c)preparation of EAs
fcr subprojects likely to have a major impact; and (d) review and revision of standards contract
specifications to require environmental safeguards, such as reseeding and embankment protection,
and research by FMWH to propose measures to address the most important problems, sich - Guliy
erosion. 

The reconnaissance study also addressed the institutional capacity of FEPA, FMWH, and
the SMOWs to carry out the work idntified. It recommended EA training for FEPA staff, training
for FMWH and SMOW design engineers in general environmental practices, in-service training for
construction supervisors, and joint FEPA/FMWH workshops on specific aspects of the problem of 
land degradation. 

assessment of (i) requirements in the sector for environmental review, Implementation of 
environmental management and mitigatioa measures, and monitoring programs, (ii) the
capacities cf sectoral institutions to carry out those activities, and (lii) needs for training,
development of guidelines, or other aspects of Institutional strengthening. 

46. When used in these three ways, sectoral EAs provide information whih can most effectively be 
used to plan sector strategies, investment programs, and Institutional strengthening efforts. They relate 
to the project cycle from the beginning by contributing to the Identification of projects which are
consistent with sustainable development in the sector. 

\6k
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Table 1.5. lrogranjmatlc Environmentl 
Assessment for Locust Control 

Consultants prepared a programmatic EA for the United States Agency for InterntiDevelopment (USAI) for locust control InAfrica which had the fbilowing objectives:
* to describe the Impacts of current and projected locust and grasshopper programs,with specific reference to pesticide use; 
• 	to evaluate alternative control measures and mitigative actions which may have lessadverse impacts; and 

* to provide comprehensive reconmmendations #,, ensure that envionnentaare iuIW addressed In future control progrimi. 
concerns 

The 	32 programnatic recommendations included preparingprogram of 	environmentally sensitive areas; an inventory and mappingprohibiting spraying in humanenvironmentally fragile areas; selecting pesticides with the least Impact on non-target species; 
settements and 

techniques with 
monitoring selected organisms, and soil and water for pesticide residues; suplemnting controla strong technical assistance component; assistingobsolete pesticides; testing biological control in the field; and providing training and equipment, 

countries In disposal of 

ALTERNATIVES TO ENVERON TAL ASSESSMENr 
47. Bank policy in the EA OD allows for flexibility and alternatives to EA in projects where the
range of environmental issues is comparatively narrowthrough less extensive analysis. 	 and the Issues can be underatood and managedThese aresensitive areas. 	 typically smaller projects,They usually fall into Category B In the screening process. 

not located in environmellyscoping are normally completed, 	 Reconnaissance and Informalfollowed by 	 the design of preventive mitigatingorAlternatives include:	 measures. 

a specific design criteria to safeguard the environment that will be applicable, for example, torural electrification, rural water and sanitation, small-scale irrigation systems; 
* 
* 	

pollution control standards or effluent and emission limits for small-scale induurial plants;"best practice" standards for certain activities, such as small-scale irrigation;• 	integrated pest management programs for agricultural projects which do not involve major* 	 Irrigation or land development;reliance on local government permit programs covering actions such as siting, construction,operation, pollutant discharge, and waste disposal; 
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.	 preparation of environmental manuals, and iastitutional strengthening and training; and 
• 	 application to individual projects of design criteria, guidelines, and standards developed in 

regional or sectoral EAs. 

48. Alternatives to EA allow the effort devoted to environmental considerations to be commensurate 
with the magnitude of potential impact. It is important to remember, however, that their acceptability
in any given situation depends in part on the environmental policy and regulatory structure in the country
and the institutional capabilities of the borrower and the government. It will not be effective, for 
example, to manage the environmental impacts of small- and medium-scale industry by pollution control 
standards and design criteria if inspection, monitoring, and enforcement functions are weak. Similarly,
relying on "best practice" or integrated pest management for agricultural projects will be unsatisfactory
where there is no effective agricultural extension service and inspection. In these cases, unless an 
institutional strengthening component with a high probability of successful implementation can be included 
in the project, a project-specific EA should be conducted. 

INSTITUTIONAL ASPECTS OF ENVIRONMENTAL ASSESSMENT 

Interagency Coordination 

49. Interagency coordination is crucial to effective EA because environmental issueb, in their 
complexity and variety, are often intersectoral and regional, even international. The authority and 
responsibility to deal with them-to collect information, prepare plans, approve designs, issue permits,
allocate resources, develop budgets, monitor progress and regulate activities-is spread over a number of
agencies at all levels of government. An EA team needs to take advantage of all major information 
sources and speciaized knowledge. Successful implementation of EA recommendations will depend on 
the capabilities of the institutions involved in environmental management. 

50. Interagency coordination is best achieved through interagency meetings at key points in the EA 
schedule. A meeting at the time of scoping is vitally important: to inform all interested agencies about 
the project and the intention to prepare an EA; to seek their views throughout the process; to identify
issues; to discuss any special types of analysis required, data sources and management procedures,
responsibilities and schedules; and to draft TORs for the EA. At that meeting, the participants should 
agree on a schedule for additional meetings and other means of communication and coordination. It is
also appropriate to hold a meeting when the draft final report is submitted for government review. Other 
meetings-such as a mid-term review-are very useful in complex EAs. Circulation of interim drafts on 
issues of special interest to other agencies is an effective means of interagency coordination. TMs should 
attend at least the initial meeting, and in any case should ensure that the borrower includes adequate
interagency coordination in the EA process. 

Involvement of Affected Groups and Local NGOs 

51. The EA OD states that borrowers are expwcted to take the views of affected groups and local 
NGOs fully into account in project design and implementation, and in particular during the preparation 
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of EAs. Community involvement is important in order to understand the nature and extent of potential
impacts, especially the sociocultural, and to assess the suitability and acceptability of various measures 
that might be used to prevent or mitigate impacts, or to compensate affected groups for unavoidable ones. 
Community involvement is also useful in the analysis of the distribution of project costs and benefits. 
Moreover, a genuine effort to provide the public with information about a project and to solicit public
reactions and suggestions leads to projects that are more aceptable and more likely to be supported.
Thcre are many different w2,y to foster community involvement, not all of whlcL will be appropriate in 
any given situation. Chapter 7 amplifies this topic and provides guidelines for succe-sful community 
involvement. 

Strengthening Environmental Capabilities 

52. The ultimate success of EA depends on strengthening environmental capability in agencies and 
organizations concerned with natural resource management and environmental protectior. Projects with 
major potential impacts normally require institutional strengthening and training components, not only
in the organization executing the project but in the line agency and other governmental departments or 

,ministries as well. Involvement of these units throughout the EA process L a logical element of 
institutional strengthening, since it provides on-the-job training and continuity which will contribute to 
successful implementation of EA recommendations. It isalso important to use local expertise (supported
by international consultants where necessary) in preparing EAs, so that country EA capability is 
strengthened. 

53. Because EA requires analysis of the institutional requirements for implementation of 
environmentally sound projects, itoften recommends institutional strengthening that extends beyond the 
project itself. Thus, there may be linkages between EAs and sector or country environmental strategy,
policy, legislation and organization. Institutional strengthening isoften the most important part of project
:work. However, there ar: limitations to what can be accomplished in a single project, besides 
strengthening the agencies carectly involved. 

54. TMs should take advantage of opportunities to produce an incremental improvement in 
institutional capacity outside the boundaries of the project-including line ministry staff inan EA training 
course for the implementing agency, for example-but there will often be need fer strengthening beyond
that which can reasonably be included. TMs should ensure that any such recommendations emerging
from an EA are brought to the attention of colleagues concerned with sectoral policy planning and with 
formulation of environmental action plans (EAPs), environmental Issues papers (EUPs), and country 
strategy. Chapter 5discusses the strenoihening of local capabilities and institutions. 

Fnmancial Intermediary Lending 

55. The Batk Increasingly supports development projects through loans to financial institutions, for 
onlending to sub-borrowers. The subprojects may be in a single sector, in the case of sector investment 
loans, or in more than one sector. The details of the subprojects are usually not known at the time of 
appraisal. Under these circumstances, the EA OD makes itclear that the participating organizations must 
fulfill the requirements for environmental review. Chapter 6 addresses alternative approaches for 
environmental reviews in financial Intermediary lending. 

2/7
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MANAGEMENT OF ENVIRONMENTAL ASSESSMENT
 

Cost and Time to Prepare Environmental Assessments
 

vary with the type, size andand the resulting cost,
56. The time required to prepare an EA, 


complexity of the project; the characteristics of Its physical, sociocultural and institutional settings; and
 

EAs need as much time as the feasibility
the amount and quality of environmental data already available. 

study, of which EA is essentially a part. Therefore, EAs can take from less than 3Lx months to more than 

18 months to complete, but many require about 12 months. EAs conducted according to Bank procedures 
they have shortened the total time from 

do not delay projects; on the contrary, in many cases, 
Issues that might have halted work 

identification to operation, by revealing promptly environmental 
Whether or not a particular EA actually delays a project

altogether, had they emerged at a later stage. 
depends largely on how well it is coordinated with feasibility studies and other preparation activities. 

one percent of the total capital cost of the project and is 
57. EA preparation cost rarely exceeds 
frequently less than that. The cost of implementing mitigating measures can range from 0 to 10 percent 

of total project cost, with 3 to 5 percent being common. Theqe -stimates do not take into account 

possible cost savings that result from implementing EA recommendations that reduce or avoid the costs 

of environmental Impacts or allow environmental objectives to be met in a more cost-effective manner. 
in humanor schistosomiasis, ignoring the costs

For example, project-induced epidemics of malaria 
to the relatively minor costs of 

misery, may cost millions (US$) to bring under control, compared 

preventing them. 

Sources of Financing 

58. It is the borrower's responsibility to conduct and finance EAs, and in general, they are financed 

EAs can be considered part of project preparation costs and funded
inthe same way as feasibility studies. Other 

possible sources of EA funding are international NGOs and major foundations with environmentalthrough Project Preparation Facilities, or through grants from various environmental trust funds. 

In the case of financial intermediary lending, where the participating institutions have to carry
interests. can be incorporated
out much or all of the entire environmental review, technical assistance components 

into the project to set up the procedures and organization. The routine costs thereafter become the 

responsibility of the participating institutions. 

Procurement of Consultants 

are capable of preparingcountries where government agencies themselves59. Although there are 
EAs, the usual method is for the borrower to obtain specialist consultants, just as they often do for 

members
feasibility studies. EAs require interdisciplinary analysis and are therefore prepared by teams: 

work together in the field. The disciplines listed below are generally represented on the core team for 

any EA. 

often a planner, social or natural scientist, or environmental engineer; has
project manager: 
experience in preparing several, similar EAs; has management skills and sufficiently broad 
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training and/or experience to be able to provide overall guidance and to integrate the findings 
of individual disciplines;

* ecologist or biologist (aquatic, marine or tenestrial specializations, as appropriate);
* sociologist/anthropologist: has experience with communities similar to that of the project;
" geographer or geologist/hydrologist/soils scientist; and 
e. urban or regional planner: has experience in developing countries. 

If the project is inthe agricultural sector, an agronomist, land-use specialist, forest scientist, or fisheries 
biologist, as appropriate, should be included in the core team. For industrial or energy projects, an 
engineer with the corresponding expertise (such as in pollution control) will be needed. 

60. The core team needs to be supported by various specialists depending on the project and its 
setting. Table 1.6 shows some of the specialties that should be called upon. 

61. EA specialists can be obtained from a variety of sources. Large international environmental
consulting firms have many of the necessary disciplines on staff or in subconsultant arrangements, and 
can form and manage teams for any EA. There are also smaller firms that specialize in EA and manage
EAs. They are more likely to need subconsultants to fill out EA teams. 

62. The expertise of local consulting firms varies from country to country. Frequently a local firm
will be able to provide experts (e.g., from local universities or institutions) to participate in an EA as a 
core team member of a specialist. It isless common, at present, to find local firms with experience and
capability to carry out an EA on their own. Where such firms do exist, they should be seriously
considered for EA projects. Where they do not, the Bank is committed to using the EA process to pro
mote and develop such capabilities. Therefore, local firms should be participants in EAs being managed
by international firms. This provides the local staff with on-the-job training, and provides the' 
international staff with essential local knowledge and experience. 

63. Other sources of experts include research institutions (e.g., marine institutes, tropical medicine
research centers, national research institutions), colleges and universities, academies of science and tech
nology, government agencies inthe country and inother countries (loans and exchanges may be possible),
and NGOs. 

64. The method for selecting consultants depends on the source of finance. The Bank has published
its proc dures in Use of Consultants by World Bank Borrowers and by The World Bank as Executing
Aency: Guideline. The borrowing country may have established procedures for obtaining consultants
for studies and design projects, or for EA. Other donors may be involved and they, too, have 
procedures. TMs should review such procedures to ensure that they are generally consistent with the 
B nk's objectives. 

65. When the Bank is funding the EA direetly, the Guidelines should supersede the borrower's
procedures. In any case, the Bank's recommended method for procuri.g consulting services is for the
borrower to invite proposals from a short list of three to six firms or joint veatures and to follow foimal 
procedures to select the best qualified. The REDs may be requested to assist TMs in advising the 
borrowers, where appropriate. 
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Table 1.6. Specialists Related to Environmental Assessment 

Natural Resource Subcomponent Specialist 

Air Air quality 
Wind direction/speed 
Precipitation/humidity 
Temperature 
Noise 

Air quality/pollution analyst 
Air pollution control 

engineer 
Meteorologist 
Noise expert 

Land Land capability 
Soil resources/structure 
Mineral resources 

Agrowmist 
Soils engineer 
Soils scientist 

Tectonic activity 
Unique features 

Civil engineer 
Geologist 
Gotechnical engineer 
Mineralogist 
Mining engineer 
Engineering geologist
Seismologist 

Water Surface waters 
Groundwater regime 
Hydrologic balance 
Drainage/channel pattern 
Flooding 
Sedimentation 

Hydrologist 
Water pollution control 

engine-r 
Water quality/pollution 

analyst 
Marine biologist/engineer 
Chemist 
Civil/sanitary engineer 
Hydrogeologist 

Flora and fauna Environmentally sensitive areas: 
wetlands, marshes, wildlands, 

Ecologist 
Forester 

grasslands, etc. 
Species inventory 
Productivity 
Biogeocheniica/nutrient cycling 

Wildlife biologist 
Botanist 
Zoologist 
Conservationist 

Human Social infrastructure/ 
Institutions 

Cultural characteristics 
Physiological and psychological 

well-being 
Economic resources 

Social anthropologist. 
Sociologist 
Archaeologist 
Architect 
Social planner 
Geographer 
Demographer 
Urban planner
Transportation planner 
Economist 
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66. The Bank can assist and advise the borrower in the procurement process on request. The Bank 
does not ordinarily take part in preparing short lists (except in very unusual cases, which are covered in 
the Gjijjne, evaluating proposals, or negotiating contracts. However, the Bank reviews TORs and 
short lists, and will guide borrowers to sources of inforwztJon on available consultants. The Bank 
officially approves TORs, short lists and draft contracts only when it is funding the EA. 

67. It is sometimes useful to prepare the short list by soliciting letters of qualifications from a longer 
list of consultants. This yields ashort list made up of firms which are both qualified to perform the work 
and interested in being considered to perform it. It is not necessary when the borrower develops an 
adequate list without it. 

68. The selection process should be based primarily on technical competence and experience. The 
Guideline allow the use of price as a selection criterion only under very restricted circumstances. It is 
highly unlikely that such circumstances would apply to an EA, as such studies are inherently complex, 
with outputs that are difficult to specify completely in advance. 

69. Under technical competence, the borrower should examine the following: 

" 	 the experience in EA of the firm or joint venture; 
* 	 the adequacy of the proposed work plan in terms of demonstrated understanding of the 

project, responsiveness to the TORs, and effective management of the work; and 
* 	 the qualifications of the personnel to be assigned, in terms of education, training and 

experience; suitability to perform the duties to be assigned; language skills; successful EA 
experience in similar situations; experience in d'pveloping countries; and experience in the 
particular country or region. 

70. If overseas firms are used, the REDs and the CD Environmental Coordinators can package 
assignments so that the experts' time and cost can be shared by several projects in the region. Packaging 
opportunities within one CD can reap major cost savings. 

71. The Bank normally comments on the successful proposal before the borrower begins negotiations, 
and on the concract before it is executed. Negotiation often results in changes to the consultant's 
proposed work plan or EA team, to best suit the needs of the borrower and the project. 

CONCLUSION 

72. EA is a tool to assist TMs in making good decisions: to screen projects efficiently for their 
environmental impacts; to clarify to governments what is needed for sustainable projects; and to design 
them effectively. If EA is approached positively as an opportunity to find out a lot about a project before 
costly problems arise, the combined experience gained Bank-wide will produce increasingly flexible and 
cost-effective procedures. It is in that spirit and with that goal that this Sourcebook is offered. 
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Operational Directive 4.00, Annex A: Environmental Assessment 

Introduction 

1. This annex outlines Bank policy and pro-
cedures for the environmental assessment (EA) of 
Bank investment lending operations,' and related 
types of environmental analysis. EA is a flexible 
procedure, which can vary in breadth, depth, and 
type of analysis, depending on the project. It may.
be carried out t on point in time, stretched over 
a year to account for seasonal variations, or done 
in discrete stages. 

2. For the purpose of this annex, EA covers 
also project impacts on health, cultural property,
and tribal people, and the environmental impact
of project-induced resetdement. 2 EAs utilize the
findings of country environmental studies and 
action plans which cover nationwide issues, the 
overall policy framework, legislation, and institu-
tional capabilities in the country. 

Purpose and Nat-ure of EA 

3. The purpose of EA is to ensure that thedevelopment options under consideration are envi-
ronmentally sound and sustainable, and that anyenviro,..nental consequences are recognized early
in the project cycle and takqn into account in
proje-t design. EAs identify ways of improving
proje. tnvironmentally, and minimizing, miti-
gating, or compensating for adverse impacts. By
alerting project designers, implementing agencies,
and borrower and Bank staff to :ssues early, EAs 
(a) enable them to address enviionmental isues 

I. References 

in a timely and practical fahion, (b) reduce the 
need for project conditionality, because appro.priate steps can be taken in advance or incorpo.
rated into ,roJect design, and (c) help avoid costs 
and delays it,implementation due to unanticipated
enviroauzen .al problems. EAs also provide a for
mul mechaniua for inter-agency coordination and 
for addressing the concerns of affected groups and
local nongovernmental organizations (NGOs). In 
adt.tign, they can play a major role in building
environmental capability in the country. 

4. Like wnomic, financial, institutional,
and engineering analyses, EA is part of project
preparation, and is therefore the borrower's 
responsibility. Close integration of EA with these 
other aspects of project preparation enres that 
(a) environmental considerations are given due 
weight in project selection, siting, and design deci
sions, and (b) carrying out EAs does not unduly 
delay project processing..
 

Types of EnvironmentaltAalysis
 

-1c.csl Z'oEAr 

5. Project-specific EAs are used to analyze
specific investment projects (e.g., dams, fac
tories, irrigation systems) with significant envi
ronmental issues. The detail and sophistication
of analysis should be commensurate with the
expected impacts. A project-specific EA should 
,ormall- cover. (a) exsting environmental "base
line" conditions; (b) potential environmental 
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impacts, direct and indirec, including opportu.
ities for environmental enhancement; (c)system.

atic 	environmental comparison of alternative 
investments, sites, technologies, and designs;
(d) preventive, mitigatory, and compensatory 
measures, generally in the form of an action plan;
(e)environmental management and training, and 
(f) monitoring. To the extent possible, capitvl and 
recurrent costs, enviL-onmental stafing, mtining,
and monitoring requirements, and the benefits of
proposed alternatives and mitigation measures,
should be quantified. Annex Al gives a sample
outline for a project-specific EA report, and
Annex A2 is a checklist of specific issues to be 
covered where relevant, 

Rqginal and SraIEM 

6. Regional EAs are used where a number 
of significant development activities with poten.
tially cumulative impacts axe plannedl for a rma. 
sonably localized area. Jr such case, they are
generally more efficient than a series of project-
specific EM, and may identify issues that t.e lt= 
night overirok (e.g., interaction among edluents,

or ct.,mpetition for water or land). Regional LAs 
compare alternative development scenarios, and 
recommend environmenta~ly sustainable growth 
rates =nd land use parmerns and policie. The study
area is normally defined on a physical and/or bio-
logical basis (e.g., airshed, habitat type, river 
basin), and may sometimes extend across national 
boundaries; however, regional EAs with an insti.tutional focus might follow administrative boun. 
daries instead, 

7. SectoraJ LAs are used for the design of 
sector investment programs. They ar particulariy
suitable for reviewing (a) sector investment alter.
natives; (b) the effect of sector policy changes;
(c) institutional capacities and requirements for 
environmental review, implementation, and mon-
itoring at the sectoral level; and (d) the cumulative 
impacts of many relatively sr nl, similar invest. 
mer.!s which do not merit individual project.
specific EAs. 

8. In some cases, regional or :ecoral EAs 
cover all the normal requirements of project.
tpeeific EA. More often, the latter are still 
needed for major invesments (see pan. 14 con
cersing s-tor inv-,rent loans), but the regional
or sectoral EA will hsve identified the relevant 
issues, collected much of the data, and, in general,
greatly reduced the work ne-ded in the project. 
specific EA. 

Alrn'uou to EM 

9. Alternative approaches that focus on a 
narrower range of issues are acceptable for many
types of projects, especially smaller ones and those 
not 	 in environmentlly sensitive areas. Theseapproaches may be more effective in integ -. ng 
environmental concerns into the borrower's planning process. Such alternative approaches include: 

(a) 	 integrated pest management programs
for many agricultural projects which 
do not:involve major irrigation or land 
development; 

(b) 	 specific environmental design criteria and 
pollution standards for small- or medium
scale industrial plants; anr 

(c) 	 specific environmental design criteria and 
construction supervision prograras for 
small-scale rural works projects. 

Other examples of projects for which alternative 
approaches are generally acceptable are listed inAnnexc A3, para. 3, under "Category B." 

CorriUionof GIoWl lsua" 

10. A number of specialized agencies-inside
and ouuide the U.N. system-carry out scientific 
investigations ofglobal environmental issues (ozone
depletiot,, liabal warming, hazardous wastes,
etc.). The Bank keeps fully abreast of findings,
primarily through its Princ:pal Adviser, Science 
and Technology, and draws upon prevaing views 

3. Indir t impacts armheinducedcomequences o(thprojec ~ihoccur itr or in another pan o he environment, e .. o a riveri,channelled or dairned. its capacity (or aalt.punflcation maybereducedandtheoninal aquatic ccosvititm damirqd or desiroyed, 
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in developing its own environmental, economic, 
and sectoral policies, with a view to minimizing
possible adverse impacts on global systems such 
as the atmosphere and oceans. While LAs should 
collect or refer to the relevant data, the Bank doesnot normally expect global environmental issues 
to require separate analysis in project-specific LAs.Such issues should, however, be addressed where 
relevant in policy and sector work. 

Instirutional Aspects of Projects 

Inter.Agency Coordination 

I1. Because environmental issues -enerally
involve national, regional, and local goverrLmen:
agencies, and cover a broad range of responsibil,
ities (wildlife, health, water and land use, tourism,
etc.), coordination among government agencies
is crucial. This is best achieved through inter-
agency meedtng at key points in the EA cycie.
The first meeting, normally held soon after t.Lie 
decision to prepare an EA, identifies the issues, 
types of analysis required, sources of relcvant 
-xpertse, responsibilities and schedule for the 
LA, and mitigating measures to be considered. 
Another meeting should normally be held when 
the LA report is completed and submitted for final 
government review, 

Invcl'emgnt of Affected Group: 
and .Vongovernmial Organizaions 

12. The Bank cxpects the borrower to take the 
views of affected groups and local NG0s' fully
into account in project design and implementa-
tion, and in particular in the preparation of EAs. 
This is important in order to understand both the 
nature and extent of any social or environmental 
impact, and the acceptability of proposed mitiga-
tion measures. An approach which has proven
effective in many countries is to expand the initial 
inter-agency meeting (para. 11) into a "forum" 
or "scoping session" with representatives of 
affected groups and relevant NGOs. Similar con. 

sultaions after the EA report is completed are also 
a valuable way to obtain feedback on the repor
and to increase community cooperation in imple. 
menting the recommendations. 

StrntgAthnLnj Enoirnmental Capabilities 

13. The ultimate success of EA depends upon
the development of environmental capability and 
undemanding in the agencies concerned. Projectswith major potential impa" normally require the 
establishment or strengthening of in-house enviroum,:nul units for the project (Iccated or repre
s,:ntel on site), the implementing agency and theministry. .volvement of these units throughout
the EA process (a) ensures that the agency's/
mitistry's knowledge and perspective are taken 
i,to account in the EA, (b) provides in-the-job
training for the staff, and (c) provider !ontinuity
for the implementation of the EA's recommen
cldaons. Such projects normally need to include 
an institutional development and traning com
poreni for such units. In addition, to help develop
EA capability in the country, the Bank should 
(a) encourage the use of local expertise in EA
 
preparation (in association with international 
consultants, where appropriate), and (b) help 
arrange EA t-aining courses for locau specialist 
staff and consultants. 

Sector and Financial Intmnidiajy Lending 

14., For sector investment loans and loansthrough financial intermediaries, subproject
details may not be known at the time of project
appraisal. In such cases, the project implement.
ing institutions will need to subprojectsscrees. 
(se.t para. 18) and carry out environmental anal. 
yses consistent with this directive. To ensure that 
this can be done, the Bank should appraise the 
implementing agencies' capabilities for EA, and 
strengthen them where necessary. The appraisal
mission should also indicate the proper division 
of responsibility for preparing and reviewing EAs 
-betyeen the ultimate borrower, the linancia 

4. SetO 1410. Avoibi .Veqwmw-.tiA Orramustie 4.Swpp.m. f.4n,,u(or theItank's overaljapproach toNGO. 
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intermediary or sector agency, and the agencies
responsible for environmental regulation. 

Encironm.,ifal Adosory Pan& 

15. For major projecs wi-th serious and multi-
dirnenuional environnental concerns, the Bank 
should explore with the borrower whether the lat-
ter needs to engage an advisory panel of indepen
dent, internationally recognized, environmental 
specialists, to review and advise on, inuraia, the 
terms of reference (TOR) and findings of the EA, 
the impitmentaticn of its recommendations, and 
the development of environmental capacity in the 
implementing agency/ministry. Such a panel
should meet at least once a year until the project 
is operating routinely and environmental issues 
have been adressed satisfactorily.' 

EA Procedures 

Ooerview 

16. Though EA preparation is the responsi
bility of the borrower, the task manager (TM) in 
the Bank assists and monitors the EA process, with 
support mainly from th. Regional environment 
division (RED). The borrower and the Bank 
should agree as early as possible on the selection 
of consultants or borrower staff to prepare the EA, 
and the EA procedures, schedule, and outline, 
Major steps in the EA process normally include: 
(a) screening, (b) decisions based on the Initial 
Executive Project Summary (IEPS), (c) notifica-
don to the Board through the Monthly Operacioal 
Summary (MOS), (d) preparation of TORs for 
the EA, (e) EA preparation, (f) EA review and 
incorporation of environmental mea.ures into the 
project, (g)supervision, and (h) ex post evaluation. 

17. Since project and country conditions, 
national legislation, and institutional experience 
vary among borrowers, both the borrower and the 
Bank must exercise judgement in using these 
procedures to design and implement projects 

5. See O 00. Aumi 

which are both environmentally and economically
sound, and consistent with the environmental 

laws, policies, and procedures of the borrower.
The Environment Deparanent (ENV), Legal 
Depar~ent, and the REDs maintain informadon 
on these requirements. 

&.wincg 

18. Projects/components should be screened 
at identification by the TM, with advice from the
 
RED, and assigned to one of the following cate
gories based upow the nature, mag;rude, and .=
sitivity of ;nvironmentaJ issues:
 

Category A-EA is normally required as the 
pmject may have diverse and sig
nificant environmental impact-. 

Category B-More limited environmental 

analysis is appropriate, as the
project may have specific envi

ronmental impacts. 

Category C-Environmental analysis is nor
mafly unnecessary. 

Category D-Environmental projects, for 
which separate LAs may not 
be required, as environment 
would be a major focus of proj
ect preparation. 

Annex 3 gives illustrative lists, to be applied flex
ibly, of the type of project/component in each 
category. 

Initial Excuta~v Pmitct Sunumar 

19. In the IEPS, the TM, in consultation with 
the RED, should (a) identify key environmental 
issues, (b) indicate the category (A-D) and the type
of environmental analysis recommended, and 
(c) provide a preliminary EA schedule. If an EA 
is not likely to be available prior to appraisal, the 

8. f£.vp,,,mu.J h r, d W Ruffumwu.par. I8, formorv d"Wo ontihilectiongnd uncnionoofthe pnd. 
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[EPS should propose special procedures to address 
+he situation. The IEPS meeting would confirm 
the typc. dining, and issues of environmental . 
,,is. (although in the event of inadequate infor, 
mation, the decision may be deferred). 
Monthy OperationalSumm-ao7 

20. The TM should ensure that the MOS,
which is used to alert the executive directors to 
forthcoming projects, contains the following infor-
-nation as soon as available: (a) the category 
assigned (A.D); (b) the main issues to be exam-
rned; (c) whether agreement with the borrower 
haJ been reached on EA preparation; and (d) the 
LA schedule. The MOS entry should be updated
whenever appropriate to reflect the progress of the
E.A, and the related Bank and borrower decisions, 

Preparationof TORs for th EA 

21. Following the IEPS meeting, the Bank 
should discuss with the borrower the scope of the 
EA, and assist the borrower, as necessary, in pre-
paring TORI for the LA. For this purpose, a field 
visit by Bank environmental staff is generally
desuable. The Bank should ensure that the TORs 
provide ror adequate inter-agency coordination 
(para. II) and consultation with affected groups
and local NGOs (para. 12). 

FA Prt,aration 

22. An EA for a major project typically takes 
6-18 months to prepare and review. EA drafts 
should be available at key points in the project
cycie. The final EA should be available prior to 
appraisal, to minimize the risk of project design
changes and resultant ddlays at a late stage. 

23. In most cases, the EA should form part
of the overall feasibility study, so that the EA's 
findings are directly integrated into project design.
However, the EA isnormally prepared separately
by specialists. For projects which would have 
ma.or impacts, such as large dams or projects 

involving large scale resettlement, iti recom
mended that the borrower retain independent 
experts not afuiated with the project. Borrowers 
may request Bank assistance for financing EAs 
through a Project Preparation Facility (PPF)
advance, 6 or from the Technical Assistance GrantProgram for the Environment. EA3 gmnerally 

account for 5-10 percent of the cost of project 
preparation. 

24. For some projects, a full year of baseline 
data isdesirable to capture the seasonal effects of 
certn environmental phenomena; however, so 
as not to delay critical project decisions, short-term 
monitoring should be used to provide conservative 
estimates ofenvironmental impacts, while longer
term data collection is being undertaken. Since
special care in designing.the baseline monitoring 
program is warranted, the borrower should be
encouraged to discuss the matter with the Bank. 

E4 Reriw and ijca Appre-il 

25. The borrower should submit the final EA 
report to the Bank prior to Bank appraisal. TLe
LA report is the borrower's property, but the Bank 
encourages the borrower to release relevant infor
madon to appropriate interested parties. The Final 
Executive Project Summary should summarize the 
EA's status and describe how major environ
mental issues have been resolved or are to be
addressed, noting any proposed conditionality. 
The apprais;! mission should review both theprocedural and subitantive elements of the EA 
with the borrower, resolve any issues, usess the 
adequacy of the inst"utions responsible for envi
ronmental management in light of the EA's find
ings, and determine if the LA's recommendations 
are properly addressed in project design and 
economic analysis. 

Loan Documentu 

26. The EA procedures followed and the EA's 
main findings should be explained briefly in the 
text of the Staff Appraisal Report (SAR) and the 

S s OMS 2. 1, ProectPripamsumFa,1,g,, oob rrisuc, as OD 8.00. 
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Memorandum and Recommendation of the Presi.
dent. An SAR annex should summaize the .A more fully, covering, inur 44i, env-,ironmental
baseline conditions, alteratives considered: miti.
gating and compensatory actions, capability ofenvironmental units and measures to strengthen
them, environmenud monitoring aaLngemenu, 
and the borrower's consultations with affectedgroups and NGOs. Tie f('ton will provide the
basis for the RE.D's formal environmental clear.ance prior to the authorization of negotiations bythe Regional vice president. Measures critical tosound project implementanon may require specificloan conditionality, 

Supe-otion 

27. E.A recommendations provide the basis forsupervising the environmental aspects of project 

Tax WORM BFAK OvzUoUMNAL M M 

Directive 

implementation. Compliance with environmewal 
conditionality, the stas of mitigating measure:.
and the findings of monitoring programs shm-dbe pan of borrower reporting requirements and
project upervision. When major issues mare,r cci)i supervision missions with adequate co-i
ronmental wxrtise may be needed. 

&XPoll Evatnfd 

28. The project completion r.port7 submitted
to the Operztions Evaluation Department should
evaluate (a)evironmnMtal impac, noting whber
they were anticipa ed in the EA report, and (b) the 
institutional development and training.
effectiveness of miigating measures taken and of 

7 e OPNSVmemo,.ar/ C wdic/.u/Aypu, pMW C#"kq RieUJun.?. 1989.N" CmuPiL0uRIiru, which Lt 
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Sample Outline of a Project-Specific EA Report 

1. EA reports should be concise and limited 
to significant environmental Lsses. The detall and 
sophistication of analysis should be commensurate 
with the potential impacts. The target audience 

explored. The extent and quality ofavail
able data, key data gaps, and uncertain
ties associated with predictions should 
be identied/estimated. Topics that do 

should be project designers, implementing agen-
cies, and borrower and Bank staff. 

not require further attention should be 
specified. 

2. The EA report should include: (f) Anslyti: of Altwewive. Proposed invest
ment design, site, technology, and opera

(a) Eecutive Summary. Concise discussion of 
significant findings and recommended 

tional alternatives should be compared 
systematically in terms of their potential 

actions. envioni~.Utal imp..s; "api-. .. d recur

(b) Policy, leal, and adminunrativeframrm'k 
within which the EA is prepared. The 

rent cosu; suitability under luc.i condi
ions; and institutional, training, and 
monitoring requirements. To the extent 

environmental requirements of any cofl- possible, for each of the alternatives, the 
nanciers should be explained, environmental costs and benefits should 

be quantified, and economic values 
(c) Project dcnpidoan in a geographic, ecologi-

cal, social, &nd temporal context, includ
attached where feasible. 

ing any off-site investments that may be (g) Mitiganon Plan. Feasible and cost-effective 
required by the project (e.g., dedicated measures which may reduce potentially 
pipelines, access roads, power plants, 
water supply, housing, and raw material 
and product storage facilities), 

siglficant adverse environmental impacts 
to acceptable levels should be proposed, 
.nd the potential environmental impacts, 

capital and recurrent costs, and institu
(d) Baulin, Data. Dimensions of the study 

area and description of relevant physical, 
biological, and socio-economic condi-

tional and training requirements of those 
measures estimated. The plan (sometimes 
known as an ''action plan" or "environ

tions, including any changes anticipated 
before the project commences. Current 

mental management plan") should pro
vide details on proposed work programs 

and proposed development . activities 
within the project area (but not directly 

and schedules, to ensure that the proposed 
environmental actions are in phue with 

connected to the project) should also be engineering activities throughout prepara. 
taken into account. tion. The plan should consider compen

b.ory mesuresif.-' ,.i :r. ireae 
(e) Environmnutal Impau., The positive and 

negative impacts likely to result from the 
not feasible or cost-ef.',.t. 

proposed project should be identified and 
assessed. Mitigation measures and the 
residual impacts that cannot be mitigated 
should be identified. Opportunities for 

(h) £nvimnmnntal Managnumtand Training. The 
existence, role, and capability of environ. 
mental units at the on-site, agency, and 
ministry level should be assessed, and 

environmental enhancement should be recommendations made concerning the 

7W &wa ' OWg , IVw " &a iUmfJl a~ aISik m q/pEavo/ixideafw gpepw gssu #/suff of Dit Uso ehsewed. 
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Rermw-writ.en materiaLs used in 
establishment and/or expansion of such 

units, and the training of stalf, to the 

point that EA reoommendations can be 
implemented. 

(i) 
study preparaton. This ij espe

cially important given the large 

amount of unpublished documenta
tion oftn used. 

(i) Monitoing Plan regarding environmental 
impau and performance. The plan should 

specify the rype of monitoring, who would 

do it, how much it would cost, and what 

other inpuu (e.g., training) are neces'rY. 

(iii) Raordof Inur.Ar /FonM Ming, 
including list of both invitees and 

attendees. Where the views of 

affected groups and local NGOs 
were obtained by other means, these 

AppidifI should be specified. 

(i) Lug /fEA preow-individuIs and 
organizations. 

@/LAdMahpuceesed.SMI. a t#^#&,Q jr~f01WAg9P4* 1iuf f A WVLjdhj sad U W
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Checklist of Poteniia 

Where applicable, EAs should address the 
following issues, which are subjezt to the Bank 
policies and guidelines identified below. 

(a) Agrochrmsca I. The Bank promotes the use 
of integrated pest management (1PM) and 
the careful selection, application, and dis- 
posal of pesticides (see OPN 11.01. Guide-
lir't for theSelection and Use of Peticidt in 
Bank-Finanted Projecu and their Procurement 
when Financed by the Bank, to be reissued 
a OD 4.00, Annex C, Agricultural Pa~st 
Management, and Selection and Use of Putt-
€ider). The use of fenilizers, due to their 
impacts on surface and groundwater qual-
ity, must also be carefully assessed, 

Bank promotes(b) 	 Biological Dicerritt. The 
nnecbBonseraa I I. ant andote 

conservation otrndangemd plant and ani-
mal species, criUcal habitats, and protected 
areas (para. 9b, OMS 2.36, Environmental 
Aspects of Banx Work, and OPN 11.02, 
Wildland.r: Their Protection and Managemenrm 
in Economic Development., to be reissued as 
CD 4.00. Annex Dr,Wildlandt r.ir P 

aection and Management). 

(c) Coatal and Manne Resourcet Managereunt.
Guidelines are available from the Environ-


mental Department (ENV) on the plan-
ning and management of coastal marine 
resources tnqluding coral reefs, man-
groves, and wetlands. 

(d) 	 Cultural lropetes. OPN 11.03, Management 
of Cultural Property in Bank-Financed Prjrctr 
(to be reissued as OD 4.50, Cultural Prop. 
my), confirms the Bank's commitment to 
actively protect archaeological sites, his-
toric monuments, and historic settlements. 

(C) 	 Darm and Reservoirs. OD 4.00, Annex B, 
Environmental Policy for Dam and Reservoir 
Projects, provides specific guidance for 
addressing environmental issues in the 
planning, impiementatiun, and operation 
of dam and reservoir projects. 

1ssues for an EA 

(0 	 Haardouo and Toxic MateriaL. Guidelines 
are available from ENV on the safe man
ufactue, use, transport. storage, and dis
posal of hazardous and toxic materials. 

(g) 	 InducedDvelopment and Other Socio-Culural 
Arpects. Secondary growth of settlements 
and infrastructure, often referred to as 
"induced development" or "boomtown" 
effects, can have major indirect en,,iron
mental impacts, which relatively weak 
local governments may have difficulty 
addressing. 

(h) IndustnslHa=ards. All energy and industry 
projects should include a formal plan to 

prevent and manage industrial hazards. 
(See Trchniqua of Asersing Indwutnal Ha
ardr-A Mamal, World Bank Technical 
Paper No. 55.)
 

(i) Antional Treae and Agreemenu on the 
( E.tatiun and Resourrecs. o st Natual 

should review the status and application 
of such current and pending treaties and 
agreements, including their notification 

requirements. The Legal Department 
maintains a list of international treaties, 

and 	could obtain, whenever requied,
 

information on applicable law in individ. 
ual countries. 

a) 	 International Waterwayo. OD 7.50, Projects 
on International Watrways provides guid
ance. This OD exen'ots from notification 
requirements rehabilitation projects which 
will not affect the quality ot quantity of 
water flows. 

(k) 	 Involuntary Resettlememt. OMS 2.33, Social 
Iue Associated with Involuntary Ruettlement 
in Bank-Financed Projects, and OPN 10.08. 
Operationt Isues in the Treatment of Involun. 
tary Resettlement in Bank-Financed Projtctu (to 
be reissued as OD 4.30, Invotuntary Reaet. 
tlerment), provide guidance. 

Ts5, drgning .. , *,peg4 /,tt tvdd4,g */ ltil*] I VIvW &d • 5n .e i ilfl C ".Dir tit iq, 0/ itI, ,., t 
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(1) Land Smutrmet. Due to the complex phys-
ica, biological, socioeconomic, and cUL-
tural impacts, land settlement should 
generally be carefully reviewed (see 
OD +31, Land Satlemen, to be issued). 

(m) NXaz i Hazardr. EAs should review whether 
the project may be affected by natural 
ha.zards (e.g., earthquakes, floods, vol-
canic arovity), and should propose specific 
measures to address these concerns when 
appropriate (see OD 8.50, EmergmcrrRavo. 
eryAnustanc, tobe issued). 

(n) 	 Occupationai Hialth and Safety. All industry 
and energy projects, and projects in other 
sectors where relevant, should include a 
formal plan to promote occupational 
health and safety (Occupational Health and
Safety Gstd*h'nut, World Bank, 1988). 

(o) 	 Tribal Ptople. OMS 2.34, Tribal People 
in Bank.F'narned Projcuu (to be reissued u 
OD 4.+0, Tribal Piople), provides specific 
guidance for addressing the rights of tribal 
peoples, including traditional land and 
water rights. 

(p) 	 Tropical Foruu. The Bank co-authored 
the Tropical Forest Action Plan (published 
in 1984); up-to-date information is avail
able from ENV. OPN 11.02, Wildland.: 
77wrProucrionandMancmiinEcoarnmir 

Developmenl (to be reissued as OD 4.00, 
Annex D), also addresses issues relating 
to tropical forests. 

(q) 	 Warhtcd. Bank policy is to promote pro
tection and management of watersheds 
as an element of lending operations for 
dams, reservoirs, and irrigation systems
(OD 4.00, Annex B, Environmersita Policy 

for Dam and Rermoir Prmjccu, para. 6). 

(r) Waitand,. The Bank promotes c nsev.ation 
and management of wedands (e.g., estuar
ies, lakes, mangmrves, marshes, and 
swamps). This is covered by OPN 11.02 
on wildinds (see (s) below). 

(s) Wi/d/a ndr. The Bank is committed to pro
tect wildlands, including through corn
pensatory me-aures when lending could 
result in adverse impacts (see OPN 11.02, 
Wildlandt: TUh'r Prouctionand Manafmwnt 
in Economic Daelopmrnt, to be reissued as 
OD 4.00, Annex D, Wildlandt: T7hur Pro. 
section and Manasemurri). 

rhll d,,esullfWJ P'pdEl /01IA (Us .1 #/. I 'ff 1kA, Weod sei led i *sm K0118r11Y re €ptmtelftm #1 uhesulhj¢ui reued 
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Environmental Screening 

Inu'odu,-tion 

I. The task manager, in consultation with 
the Regional environment division, is responsi. 
ble for screening a proposed project to determine 
the appropriate type of environmental analysis, 
based on the nature, potential magnitude, and
sensitivity of the issues. The categories below, 
based upon prior Bank staff experience, are strictly
illuztrative. Alternatives to EA are acceptable
where they are expected to result inan environ-
mentally sound project. 

2. Caugory A: Projrcu/Comoonauu Winch May 
Hao Dionci andSignifican Environsental Impaca-
Normally Require EAl 

(i) 	 Aquaculture/Mariculture (large scale); 

(ii) 	 Dams and Rervoir-s;2 

(ii) Electrical Transmission (large scale); 

(iv) Forestry; 

(v) 	 Industrial Plants (large scale) and Indus. 
trial Estates; 

(vi) Irrigation and Drainage (large scale); 

(vii) Land Clearance and Leveling; 

(viii) Mineral Development (including oil and 
gas); 

(ix) 	 Pipelines (oil, gas, and water); 

(x) Port an. Harbor Development; 

(xi) Reclamation and New Land Develop
ment; 

(xii) Resetdemcnt; -

(xiii) River Basin Development; 
(xiv) Rural Roads; 

(xv) Thermal and Hydropower Develop. 
ment; 

(xvi) Tourism (large scale); 

(xvii) Transportation (airports, railways, 
roads, waterways); 

(xviii) Urban Development (large scale); 

(xix) Urban Water Supply and Sanitation 
(large scale); 

(xx) Manufacture, Transportation, and 
Use of Pesticides or other Hazardous
and/or Toxic Materials;' and 

(xxi) Projects which Pose Serious Accident
Risks.5 

3. Caugory B: ProjecL/Compona'nts which may 
Have Specific Environmental Impaxi-iioare Limited 
Environmental4nalysit Approprau 

Projects in this category normally acquire 
more limited environmental analysis than an -L. 

1. Exceptgenerally for projects directed co rcthbditation. improved operation and maintenance. and limited upgrading o.ractiel,. 
. SeeOD 4.00, Annex B.E Potltctt.aforj'.r D~at siasttdcw Pri =wu.y3. While OMS 2.33. Smia hew Asuiaaax uA 1 .ya07 Rrietowo 14 8aai.Fi.j. Pnwjsu (to be reissurd asO0 4.30. InrtlbxteyRnsottnri.i.). covrn the soctal AspecIof resettlment.ntheenvirnmentt.l implications of the r~e~lttmtnt itselfcan be major4. In momecam. adherence to exsting directives is en cceptabl. alternuve to an EA (e.g.. OPN l1t, CI.dt i /.ir tAt .Sdnii.q e 

Ulfe/Of an.toilfUSIMfFim J eu d Met, Fi xisnvg,ewcais taagdPil/daaqaww', &W ntio d 	
67 W~Beah,tobereissued u 00 4.00 Annex C. Asse.ItrwjIwflf /polliltt),Cernan materilsJ(e.g. PCBI)ar notto be used in Baik project .nd other materialJ

(e.g. abetol) arc to beused only under extremnlyresircled conditions. A Resincted Toxic Matenisl Lto jRT\ML ilbe available 
from ENV aid updated ponodicajly 

5. Sec TcAmuuaa,/,4utmiuo da,wiru Hawd-4 MAfti, . World Bank Technical Paper No. 3S. 

7"isteirmnist, 	 tfaIA#1'.,ld Besh4.4 it .@i Ovtowa, ~p.fwnf , ait nl/ dei r mtstt f~~.s/ IiedtA, i ,pt 
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A wide range of environmental guidelines, devel. 
oped bya number oforganizadons, are applicable. 
En addition, spedfic environmental pollution stan-
dards or design criteria can be developed for indi. 
vidual projects. 

(i) Agrcoindust.ies (small scale); 

(ii) Aquaculture 
scale); 

and Mariculture (small 

(iii) Electrical Transmission (small scale); 

(iv) Industries (small scale); 

(v) Irrigation and Drainage (small scale); 

(vi) Mini Hydro-Power; 

(vii) Public Facilities 
schools, etc.); 

(hospitals, housing, 

(viii) Renewable Energy; 

(ix) Rural Electrification; 

(x) Telecommunications; 

(xi) Tourism (small 3,cale); 

(xii) Urban Development (small scale); and 

(xii) Rural Water Supply and Sanitation. 
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4. Calotoy C. PrOeicu/Componmut which Nor.rdly Do Not Ruzdt in Sigmaficant Environminid 
Impact-EnoiroanrualAndyjsNormally Unnertmiar 

Opportunities to enhance environmental 
benefits should be sought in these projects. 

(i) Education (except school construction); 

(ii) Family Planning; 

(ii) Health (txcept hospital construction); 

(iv) Nutrition; 

(v) Institutional Development; and 

(vi) Technical Assistance. 

-5. CaugoryD: Enoironnwa Pjects 

Projects with a major envirnmental focus 
may not require a separate EA, as environment 

would be a major part of the project preparation. 

6. Emergency Rsvery Projecti 

Because emergency recovery projects 
(a) need to be processed rapidly, and (b) seek
mainly to restore existing facilities, they normally 
would not require a full EA. However, the extentto which the emergency was precipitated and/or 
exacerbated by inappropriate environmental prac.tices should be determined, and corrective mea
sures built into either the emergency project or 
a future lending operation. 6 
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ANNEX 1-2 

Sample Terms of Reference (TOR) 
for Environmental Reconnaissance 

Background information. 

0 	 Brief project description and alternatives considered in its planning
0 	 Description of site: geographical and state of development (developed vs. 

greenfield) 
Potential impacts of project
Purpose of overall mission to which expert will be assigned (project prenaration, 
appraisal) 

* 	 Types of other experts on mission 
* 	 People and institutions whom expert should meet 
* 	 Mission timing 
* 	 Expected output of mission 
* 	 Background documents, including maps (as annexes) 

Technical aspects. 

(a) Objectives of the expert services. Abrief statement to ensure that all parties understand the 
purposes of the expert services and what is to be delivor-d upon its complrinn. 

(b) Issues for study. Describe the key issues to be studied by the expert. 

(c) Scope of study. Describe here the nature and extent to which the expert will examine the 
issues. Include phrase "not necessarily limited to" as indication that the expert is to identify
and, after authorization, to work on other issues of importance should they emerge. 

(d)Government's role in EA. If not done by others it may be desirable for the expert also to 
appraise the government's role and capabilities to carry out and deliver environmental 
assessments and to recommend how this may be implemented and, if necessary, strengthened. 

(e) Content of outputs. Background, analysis, findings, recommendations, further actions, with 
timing and cost estimates. 

(f) Form of outputs. (Section of Aide Memoire, sections of other reports, free-standing report.) 

Administrative aspects. CThese could be in the letter of solicitation and not duplicated here if 
in the letter.) 

Mission timing 
Expected person-days of effort: at home for background reading, in field, in 
Washington, home'for report writing, and maximum number of paid days 
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ANNEX 1-3 

Sample Terms of Reference (TOR) 
for Environmental Assessment 

(Name of Project Category) 

Note: Comments in[brackets and bold race type] in this TOR Outline indicate 
where content may have been included, excluded or modified in the project
specific sample TORs (see Annex 1-3A). When combined, the TOR Outline and 
the project-specific sample TORs provide comprehensive guidance for TOR 
preparation. Paragraph numbers in each text correspond for ease of reference. 

1. 	 Introduction. This section should state the purpose of the terms of reference, identify the 
development project to be assessed, and explain the executing arrangements for the environmental 
assessment. 

2. 	 Background Information. Pertinent background for potential parties who may conduct the 
environmental assessment, whether they are consultants or government agencies, would include 
a brief description of the major components of the proposed project, a statement of the need for 
it and the objectives it is intended to meet, the implementing agency, a brief history of the project 
(including alternatives considered), its current status and timetable, and the identities of any 
associated projects. If there are other projects in progress or planned within the region which 
may compete for the same resources, they should also be identified here. 

3. 	 Objectives. This section will summarize the general scope of tbe environmental assessment and 
discuss its timing in relation to the processes of project preparation, design, and execution. 

4. 	 Environmental Assessment Requirements. This paragraph should identify any regulations and 
guidelines which will govern the conduct of the assessment or specify the content of its report. 
They may include any or all of the following: 

* 	 World Bank Operational Directive 4.00, Annex A: "Environmental Assessment," and 
other pertinent ODs, OMSs, OPNs, and Guidelines; 

0 	 national laws and/dr regulations on environmental reviews and impact assessments; 

0 	 regional, provincial or communal environmental assessment regulations; and 

0 	 environmental assessment regulations of any other financing organizations involved in the 
project. 

5. 	 Study Area. Specify the boundaries of the study area for the assessment (e.g., water catchment, 
airshed). If there are any adjacent or remote areas which should be considered with respect to 
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6. 	 S0o gV . In some cases, the tasks to be carried out by a consultant will be known with 
sufficient certainty to be specified completely in the terms of reference. In other cases, 
Information deficiencies need to be alleviated or specialized field studies or modelling activities 
performed to assess impacts, and the consultant will b: asked to define particular tasks in more 
detail for contracting agency review and approval. Task 4 in the Scope of Work is an example 
of the latter situation. 

7. 	 Task . Description of the Proposed Proect. Provide a brief description of the relevant parts 
of the proijet, using maps (at appropriate scale) where necessary, and including the following 
information: location; general layout; size, capacity, etc.; pre-construction activities; construction 
activities; schedule; staffing and support; facilities and services; operation and maintenance 
activities; required off-site investments; and life span. 

[Note: there may be particular types of information appropriate in the description 
of the project category you are concerned with. Please specify them here.] 

8. 	 Task 2. Description of the Environment. Assemble, evaluate and present baseline data on'the 
relevant environmental characteristics of the study area. Include information on any changes 
anticipated before the roject commences. [Annotate or modify the lists below to show the 
critical information for this project category, or that which is irrelevant to it. You should 
particularly avoid compiling irrelevant data.] 

(a) 	 Physical environment: geology; topography; soils: climate and meteorology: ambient air 
quality; surface and groundwater hydroiogy; coasW and oceanic parameters; ex-z:i1, 6-source,, 
of air emissions; existing water pollution discharges; and receiving water quality. 

(b) Biological environment: flora; fauna; rare or endangered species; sensitive habitats, including 
parks or preserves, significant natural sites, etc.; species of commercial importance: and 
species with potential to become nuisances, vectors or dangerous. 

(c) 	 Socio-cultural environment (include both present and projected where appropriate): 
population; land use; planned development activities; community structure; employment: 
distribution of income, goods and services; recreation; public health; cultural properties; 
tribal peoples; and customs, aspirations and attitudes. 

9. 	 Task 3. Lezislative and Regulatory Considerations. Describe the pertinent regulations and 
standards governing environmental quality, health and safety, protection of sensitive areas. 
protection of endangered species, siting, land use control, etc., at international, national, regional 
and local levels (The TOR should specify those that are known and require the consultant to 
investigate for others.) 

IC. 	 Task 4. Determination of the Potentiil Impacts c' vh' s;.roect. In this analysis. 

distinguish between significant positive and negative impacts, direct and indireat impacts, an. 
immediate and long-term impacts. Identify impacts which are unavoidable or irreversible. 
Wherever possible, describe impacts quantitatively, in terms of environmental costs and benefit.. 
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Assign economic values when feasible. Characterize the extent and quality of available data,
explaining significant information deficiencies and any uncertainties associated with predictions
of impact. If possible, give the TOR for studies to obtain the missing information. [Identify the 
types of special studies likely to be needed for this project category.] 

11. 	 Task 5. Analysis of Alternatives to the Proposed Proect. Describe alternatives that were 
examined in the course of developing the proposed project and identify other alternatives which 
would achieve the same objectives. The concept of alternatives extends to siting, design,
technology selection, construction techniques and phasing, and operating and m, .ntenanc-. 
procedures. Compare alternatives in terms of potential environmental impacts; capital and 
operating costs; suitability under local conditions; and institutional, training, and monitoring
requirements. When describing the impacts, indicate which are irreversible or unavoidable and 
which can be mitigated. To the extent possible, quantify the costs and benefits of each 
alternative, incorporating the estimated costs of any associated mitigating measures. Include the 
aternative of not constructing the project, in order to demonstrate environmental conditions 
without it. 

12. 	 Task 6. Development of Management Plan to Mitigate Negative Impacts. Recommend feasible 
and cost-effectiv* measures to prevent or reduce significant negative impacts to acceptable levels. 
Estimate the impacts and costs of those measures, and of the institutional and training
requirements to implement them. Coasider compensation to affected parties for impa.ts which 
cannot be mitigatd. Prepare a ma;aagement plan including proposed work programs, budget
estimates, schedules, staffing and training requirements, and other necessary support services to 
implement the mitigating measures. 

13. 	 Task 7. Identification rf ln-iitutional Needs to Implemeit Environmental Assessment 
Recommend ations. Review the authority and capability of institutions at local,
provincial/regional, and national levels and rnommend steps to strengthen or expand them so that 
the management and monitoring plans in the environmentr! assessment can be implemented. The 
recommendations may extend to new laws and regulations, new agencies or agency functions,
inersectoral arrangements, management procedures and training, staffing, operation and 
maintenance training, budgeting, and financial support. 

14. 	 Task 8. Development of a Monitoring Plan. Prepare a detailed plan to monitor the 
implementation of mitigating measures and the impacts of the project during construction and 
operation. Include in the plan an estimate of capital and operating costs and a description of 
other inputs (such as training and institutional strengthening) needed to carry it out. 

15. 	 Task 9. Assist in Tnter-Agency Coordination and Public/NGO Participation. Assist in 
coordinating the environmental assessment with other government agencies, in obtaining the 
views of local NGO's and affected groups, and in keeping records of meetings and other 
activities, communications, and comments and their disposition. (The TOR should specify the 
types of activities; e.g, interagency scoping session, environmental briefings for project staff and 
interagency committees, support to environmental advisory panels, public forum.) 
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1o BgPl2. The environmental assessment report should be concise and limited to significantenvironmental issues. The main text should focus on findings, conclusions and recommendedactions, supported by summaries of the data collected and citations for any references used ininterpreting those data. Detailed or uninterpreted data are not appropriate in the main text and 
should be presented in appendices or a separate volume. Unpublished documents used in theassessment may not be readily available ind should also be assembled in an appendix. Organizethe environmental assessment report acc4ording to the outline below. 

" Executive Summary
" Policy, Legal and Administrative Framework
 
" Description of the Proposed Project

" Description of the Environment
 
" Significant Environmenwal Impacts

" Analysis of Alternatives
 
. Mitigation Management Plan

" Environmental Management and Training

* Monitoring Plan 
. Inter-Agency and Public/NGO Involvement
 
. List of References
 
" Appendices:
 

List of Environmental Assessment Preparers

Records of Inter-Agency and Public/NGO Communications

Data and Unpublished Reference Documents 

[ii.. i the format suggested in OD 4.00, Annex A-1; the TOR may specify a different one to satisfymit inal agency requirements as long as the topics required in the Bank's directive are covered.) 

:" ConsultingTeam. 

[Environmental assessment requires interdisciplinary analysis. Identify In this pr=agraphwhich specializations ought to be included on the team for the particular project category.] 

5shkuk. Specify dates for progress reviews, interim and final reports, and other significantevents. 

hr a Include here lists of data sources, project background reports and studies,relevant publications, and other items to which the consultant's attention should be directed. 

/
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ANNEX 1-3A 

Sample Terms of Reference (TOR) for 
Environmental Assessment of Wastewater Collection, 

Treatment, Reuse, and Disposal Systems 

Note: paragraph numbers 
correspond to TOR Outline 

5. 	 Study Area. The drainage area to be serviced by the wastewater collection system; the tracts ofland on which effluent or sludge are to be applied in reuse systems; marine, estuarine or inland 
waters which could be influenced by effluent discharge; remote sites identified for disposal ofsolid waste generated in the treatment process; and, if incineration is included as a sludge disposal
technique, the airshed which might be affected. 

7. 	 Task I. Description of the Proposed Proect. Provide a full description of the project, usingmaps (at appropriate scale) where necessary, and including the following information: location;
general layout; unit process description and diagram; size in terms of population and population
equivalents, present and projected; number and types of connected industries; anticipated influent
and effluent characteristics; pre-construction activities; construction activities, schedule, staffingand support facilities and services; operation and maintenance activities, staffing and support
facilities and services; required off-site investments; life span. 

8. 	 Task 2. Descrition of the Environment. 

(a) 	Physical environment: geology (general description for overall study area; details for landapplication sites); topography; soils (general description for overall study area; detailo for 
land application sites); monthly average temperatures, rainfall and runoff characteristics;
description of receiving waters (identity of streams, lakes, or marine waters; annual average
discharge or current data by month, chemical quality; existing discharges or withdrawals). 

(b) Biological environment: terrestrial communities in areas affected by construction, facility
siting, 	 land application or estuarinedisposal; aquatic, or marine communities in affected
waters; rare or endangered species; sensitive habitats, including parks or preserves,
significant natural sites; species of commercial importance in land application sites and 
receiving waters. 

(c) Sociocultural environment: present and projected population; present use;land planned
development activities; connunity structure; present and projected employment by industrial 
category; distribution of income, goods and services; recreation; public health; cultural 
properties; tribal peoples, customs, aspirations, and attitudes. 

9. 	 Task 3. Legislative and Regulatory Considerations. Describe the pertinent regulations andstandards governing environmental quality, pollutant discharges to surface waters and land,Industrial discharges to public sewers, water reclamation and reuse, agricultural and landscape 
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use of sludge, health and safety, protection of sensitive ireas, protection of endangered species,
siting, land use control, etc., at international, national, regional and local levels. (The TOR 
should specify those that are known and require the consultant to investigate for others.) 

Oj Task 4. Determination of the Potential Impacts of the Proposed Project. 

Special attention should be given to: 

tthe extent to which receiving water quality standards and/or beneficial use objectives will 
be achieved wirh the proposed type and level of treatment; 

0 	 the length of stream or expanse of lake or marine waters which will be positively or 
negatively affected by L.e discharge, and the magnitude of the changes in water quality 
p.rameters; 

* 	 projected quantitative charges in beneficial uses, such as fisheries (species composition,
productivity), recreation and tourism (visitor-days, overnights, expenditures), waters 
available for portable supply, Irrigation, Industrial use; and 

0 	 sanitation and public health benefits anticipated. 

17. CnltinzTam. 

Core team: environmental engineer; environmental planner (or environmental generalist);
specialist in ecology (terrestrial, acquatlc or marine, depending on tve of dIscharge), water 
quality, soils scit;nue (for land applicatio,.), wastewater utility management, and 
sociology/anthropology. 

Other specialties that may be needed, depending on the nature of the project, are: public
health, agronomy, hydrology, land use planning, oceanography, water quality modelling, and 
resource economics. 

19. Other Information. Examples are pre-feasibility studies, population and land use projections, land use plans, industrial activity Information, water quality studies, sewerage service needs surveys, public
health reports, sewer system evaluations. 
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ANNEX 1-4 

Operational Directives,- Operational Manual 
Statements, and Operational Policy Notes Related 

to Environmental Review and Assessments 

Note: In each subsection, precursory Manual Statements or Policy Notes are listed forfurther reference. Proposed Operational Directives are listed, whether or not a draft isavailable. In such cases, descriptive notes for the precursory policy will be provided in theappropriate section. Direct quotations are from the policy statements themselves. 

Operational Directives 

1. OD 4.00: "Environmental Poiicies" (to be issued). Will replace OMS 2.36: Environmental Aspects
of Bank Work (May 1984). 

2. OD 4.00, Annex A: "Environmental Assessment" (October 1989). "This annex outlines Bankpolicy apd procedures for the environmental assessment (EA) of the Bank investment lending operations,and related types of environmental analysis." Annex A-I is a sample outline of a project-specific EAreport. Annex A-2 is a checklist of typical environmental issues encountered in Bank projects. AnnexA-3 discusses Environmental Screenin!, the process of labeling projects according to probable
environmental impacts. 

3. OD 4.00, Annex B: "Environmental Policy for Dam and Reservoir Projects" (April 1989).Principles of planning (e.g., determination of affected area, costs and benefits, alternatives),environmental issues at each stage of the project cycle and institutional aspects are specified. Annex B-Idetails typical environmental effects of dams and reservoir projects. Annex B-2 defines the area ofinfluence for projects of this type. Annex B-3 is a sampl, TOR for environmental reconr.aissance.Annex B-4 is ' -'.nple Clauses for Inclusion in the Bidding Documents Related to the Construction of
Dam and Reservoir Projects." 

4. OD 4.00, Annex D: "Wildiands: Their Protection and Management" (to be issued). Will replaceOPN 11.02: "Wildlands: Their Protection and Management in Economic Development" (June 1986). 

5. OD 4.02: "Agricultural Pest Management" (Draft; replaces OD 4.00, Annex C). Providesguidance for pest management and the use of pesticides and promotes adoption of the Integrated PestManagement (1PM) approach, toward the "fundamental goal of increasing agricultural productivitya sustainable basis." onOD 4.02 isthe guidelines for implementation of an IPM program, and it sets forthcomprehensive guidance for the selection and use of pesticides. OD 11.00: "Guidelines for theProcurement of Pesticides" (Technical Note) will accompany OD 4.02. Replaces OPN 11.01:"Guidelines for Selection and Use of Pesticides ,n Bank-Financed Projects and Their Procurement when
Financed by the Bank" (March 1985). 

6. OD 4.30: "Involuntary Resettlement" (June 1990). Emphasizes: minimizing involuntary resettlement; providing people displaced with the mea- to restore or improve their former living standard; 
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resettlement planning; community participation; and compensation valuation and principles.
provides practical guidance concerning project options, processing, documentation, etc. 

Also 

7. OD 4.31: "Land Settlement" (to be issued). 

8. OD 4.40: "Cultural Property." Replaces OMS 2.34: "Tribal People in Bank-Financed Projects" 
(February 1982). 

9. OD 4.50: "Cultural Property." Replaces OPN 11.03: "Management of Cultural Property in 
Bank-Financed Projects" (September 1986). 

10. OD 7.50: "Projects on International Waterways" (September 1989). Projects on international 
waterways require special handling as they may affect relations not only between the Bank and its
borrowers but also between states, whether members of the Bank or not." This directive describes what 
types of waterways and projects are affected and the governing procedure. Annex A sets procedure for 
circumstances requiring technical advice from independent experts. 

II. OD 8.0: "Project Preparation Facility" (to be issued). Will replace OMS 2.15: "Project
Preparation Facility" (July 1986). 

12. OD 8.30: "Financial Intermediary Lending" (to be issued). Will replace OMS 3.73: 
"Development Finance Companies" (September 1976). 

13. OD 8.50: "Emergency Recovery Assistance" (Draft). This directive defines Bank objectives in 
emergency recovery loans (ERLS), i.e., to support broad recovery activities rather than provide
immediate emergency relief. Preparation and implementation of ERLS is discussed comprehensively,
well sa asstrategies for mitigating the impacts of future emergencies. Annex A discusses issues needing
immediate attention after a disaster. Annex B lists and discusses special considerations in designing
ERLS. Annex C provides guidance for preparation of a Technical Annex in lieu of the Staff Appraisal
Report (when speed is essential). Replaces OPN 10.07: "Guidelines for Bank Participation in
Reconstruction Projects after Disasters" (July 1984). 

14. OD 9.00, Annex D: "Project Brief System" (to be issued). Will replace OMS 2.13 "Project

Brief System."
 

15. OD 10.00 "Project Generation and Preparation" (to be issued). Will replace OMS 2.12:
 
"Project Generation and Design" (August 1972).
 

16. OD 10.10: "Project Appraisal" (to be issued). Will replace OMS 2.20: "Project Appraisal" 
(January 1984). 

17. OD 10.70: "Project Monitoring and Evaluation" (September 1989). Defines and distinguishes
between monitoring and evaluation, and disc:,-es-Bank objectives in each. Provides comprehensive
discussion of monitoring and the development of . management information system (MIS). An annex 
lists useful publications on project monitoring and evaluation. 
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18. OD 11.10: "Use of Consultants" (to be issued). Will replace OMS 2.18: "The Development ofLocal Capabilities and the Use of Local Consultants" (April 1977) and OMS 2.50: "Services ofConsulting Firms for Bank Group Projects and UNDP Studies" (April 1973). 
19. OD 12.10: "Retroactive Financing" (March 1989). Provides comprehensive discussion, including:policy regarding lending operations (investment, adjustment, hybrid, emergency recovery); exception topolicy; safeguards; and notification procedures. Annexes provide sample formats for: MonthlyOperational Summary (Adjustment Operations); Notice of Invitation to Negotiate for an AdjustmentOperation Requiring an Exception to the Guidelines on Retroactive Financing; and Notice of Status ofNegotiations for an Adjustment operation Requiring an Exception.. .etc. (These last two annexes areadapted for an "Investment Operation" as well. 

20. OD 13.55: "Project Completion Reports" (to be issued). Will replace OMS 3.58: "GeneralGuidelines for Preparing Project Completion Reports" (June 1977) and OPNSV Memorandum:"Guidelines for Preparing Completion Reports' June (1989). 
21. OD 14.30: "Aid Coordination Groups" (March 1989). This Directive provides guidance forcoordination, taking into account not only various development assistance programs but also governmentpolicies and programs. Annex A is practical guidelines and procedures for preparing a "SampleTransmittal Memorandum for Chairman's Report of Proceedings." Annex C is a "Sample TransmittalMemorandum for World Bank and Government Reports." Anne.. D Is a "Sample Nctice of Meeting,Proposed Agenda, and Note on Administrative Arrangements." 

22. OD 14.70: "Involving Nongovernmental Orgnnizations InBank-Supported Activities" (August1989). The diversity of nongovernmental organizations (NGOs) Isdiscussed, and ways to involve them
in projects are laid out. 

Operational Manual Statements 

23. OMS 2.12: "Project Generation and Design" (August 1972). Discusses the Bank's approach togenerating projects; the impacts of design alternatives on project outcome; Bank/Borrower relationshipsin project generation and design; and management of the process. Annex titles are: Project Generationand Design: Definitions; Origin of Project Ideas; Project Identiflcaton/Formulation/Analysis ProcessFlow Chart; and Sources of Assistance inProject Identification and Preparation. Will be replaced by OD
10.00. 

24. OMS 2.13: "Project Brief System" (April 1977). Discussion of objectives of proje't brief (PB),"the basic issues-oriented operational document relating to the early part of the project cycle." Annex I
provides practical guidance for preparation of documents. 
 Annex 2 Iscomprehensive discussion of thePB system. Will be replaced by OD 9.00 Annex D. 
25. OMS 2.15: "Project Preparation Facllhy . (July 1986). Provides discussion of rationale forProject Preparation Facility (PPF), Including financial characteristics, appropriate application, andoperating procedures. Annex A lists sources available for necessary prepatory work for Bank projects.Annex B-I is a "Model of Govenment Letter Requesting aPPF Advance." Annex B-2 sets forth stipulations for financial advances. Annex B-3 is a "Model of a Bank Response Granting a PPF Advance." 
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Annex C is a sample agreement of how the special account will be set up. Annex D is a sampleagreement for reporting arrangements. Anex Eis a "PPF Request Transmittal Sheet." Will be replaced
by OD 8.00. 

26. OMS 2.18: "The Development of Local Capabilities and the Use of Local Consultants' (April1977). Discusses the Bank's commitment to developing local capabilities to conceive, design and carryout development work, and to developing capabilities among local consultants specifically. Will bereplaced by OD 11.10. 

27. OMS 2.20: 'Project Appraisal" (January 1984). Provides discussion of general objectives ofappraisal; major aspects of the project (economic, technical, institutiona, financial, commercial,sociological); technical assistance requirements; and procedures and responsibilities for appraisal.circular is filed with OMS 2.20: A"Construction Insurance Consultants' (with an annex listing analysisof project risks and insurance needs). Will be replaced by OD 10.10. 

28. OMS 2.34: "Tribal People In Bank-Financed Projects' (February 1982). Discussion ofcharacteristics of tribal people that make them particularly vulnerable to being adversely affected byprojects. Concise overview of Bank policy and applicability. 

29. OMS 2.36: "Environmental Aspects of Bank Work" States the Bank's emphasis onenvironmental opportunities and risks introduced by the development process: local, regional and global.Discussion of Bank environmental policies and responsibilities. Will be replaced by OD 4.00. 
30. OMS 2.50: "Services of Consulting Firms for Bank Group Projects and UNDP Studies.'Provides practical suggestions for involving local consultants in Bank projects; e.g., preparation of 'shortlist,' evaluation of consultants, and sample letter of Invitation. Will be replaced by OD 11.10. 
31. OMS 3.02: "Format and Content of President's Report and Recommendations' (December1977). Comprehensive guidelines for preparation of the President's Report. Attachments provideinstructions and sample formats for various parts of the report. 

32. OMS 3.58: "General Guidelines for Preparing Project Completlon Reports" (June 1977). Will
be replaced by OD 13.55. 

33. OMS 3 73: "Development Finance Companies' (September 1976). Will be replaced by OD 8.30. 

Operational Policy Notes 

34. Addendum to OPN 11.01: Guidelines for the Use, Selection and Specification of PesticidesIn Public Health Programs" (September 1987). Discusses vector control, guidelines for selecting
pesticides for public health use, and specifications. 
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35. OPN 11.02: "Wildlands: Their Protection and Management In Economic Development" (June 
1986). Provides discussion of justification for protection, the Bank's involvement to date, policy 
guidance, and design of wildland management areas (WMAs). Annex titles are: Categories of Wildland 
Management; Some Tropical Wildlands of Special Concern; [inclusion of wildlands management in] the 
Project Cycle; Physical Inputs required in Most WMAs [supplies, staffing, facilities]; and Wildmnd 
Survey and Management Form [sample]. Will be replaced by OD 4.00, Annex D. 

36. OPN 11.03: "Management of Cultural Property in Bank-Financed Projects" (September 1986). 
Provides United Nations definition of cultural property, discussion of Bank policy, and guidance for 
procedure. Will be replaced by OD 4.50. 
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ENVIRONMENTAL ASSESSMENT 
PROCEDURES AND ISSUES IN THE$ 
PACIFIC BASIN-SOUTHEAST ASIA REGION 

A.L. BROWN, 4.A HINDMARSH, AND G.T. McDONALD 
Griffith University 

Introduction 
International concern about the environmental effects of development has gro, n 
rapidly over the last three decades. At first, environmental problems were per. 
ceived mainly as problems for wealthy countries. Now they have become rec
ognized as problems for poor and rich countries alike, and consideration of the 
environmental effects of development has become a central rather than a pe
ripheral issue in the planning and assessment of-development programmes En
vironmental problems relate to questions of ecologically 3ustainable development 
including resource use, the maintenance of productive ecosystems and biodi-. 
versity, and human physical and social health. Environment is defined in its 
broadest sense to incorporate both the natural and the cultural dimensions. 

Most developing countries in the Asia and Pacific regions are very much aware 
of the costs of environmental degradation and the effects of development planning
and, in some, there are now many years of experience in attempting to assess. 
mitigate, and monitor adverse environmental impacts of development projects
and programmes. However, in other countries, formative steps are only nov, 
being taken towards such assessments. 

This paper fmuses on the procedures and the cffectienes , of environmental 
impact assessment (EIA) of 17 countries as they were reported at a training
wcrkshop on environmental assessment for development planning at Griffith 
University inBrisbane, Australia, inJuly 1988. All but three of the 37 participants 
at the workshop came from the Pacific Basin and Southeast Asian countries (as
shown in Table 1)and included government officials, academics, and repre
sentatives from industry. All were either practitioners or intending practitioners 
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1. 

BIE 1. Environmental Assessment in Participating Countries by Region 

Country Ntatus 

crican Samoa EIA is well developed. 

)kIslands EIA is under.developed 
but its strength lies 
in its adaption to the 
traditional "Raut" 
conservation system 

Environmental 
safeguards are on an 
ad hoc basis at the 

project stage. 

tua New Well developed. 
;uinca 	 Environmental 

planning is based on 
EI\. especially for 
major projects. 

olomon Islands An ad hoc approach 
that is not effective 
for integrated 
environmental 
management. 

EIA is weakly 
administered by 
1985 policy 
provisions. 

snuata Ad hoc to nonexistent. 

Legislation 

NEPA 1969 

The Conservation Act 
1986/87 provides a 
legal framework 
but not an 
administration 
framework, 

Varous acts butnone 
EIA specificThe 
Environmental 
Management 
Committee plays 
an advisory role in 
the Directorate of 
Town & Country 
Planning.
 

Environmental 
Planning Act 1978; 
(also 
Environmenrtal 
Contaminants Act 
1978; Water 
Resources Act 
1982) 


Weak provisions in 
nonspecific EIA 
acts. e.g . Mines 
and Minerals Act. 
Environmental 
Assessment Bill 
is in draft form. 

No specific EIA 
legislation, 

None though some 
environmental 
protection in 
various Acts. 
Council of 
Ministers 1986 
Directfive is that 
EIA should be 
prepared. 

Administration 

Relevant agencies are responsible 
for EIA, which is pat of the 
Project Notification and 
Review System (PNRS). 

The Convervatlion Service is able 
to service some islands, 
Elected island councils assess 
development projects on local 
experience and knowledge. 

and can beassisted by village 
meetings. 

Public and pnvate proposals are 
refenred to the Central 
Planning Office and then 
allocated to relevant agencies 
forcomment.... 

Tre Dept. of Environment and 
Conservation centrally 
administers formal EIA 
procedure, including 
negotiation with proponent. 
mitigation strategies and where 
necessary. monitoring 
programmes. 

The Environment division is in 
Ministry ol Natural Resources. 
however it has main!y an 
advisory role with some 
licensing. Other agencies are 
largely autonomous, some 
.edc environmental 


considerations, 


checklist called Initial Study 
of Environmental Effects flags 
proje,.ts requiring EIA. 
Division of Lands & 
Environmental Planning is in 
Ministry of Lands, Survey & 
Natural Resources and 
prepares EIA as part of the 
p;anning review process. 

Environment Unit in Ministry of 
Lands is responsible for 
environmental matters. 

Prionty areas 

Land use 


Coastal zones. 
national parks. 
natural resources 

Agriculture, forestry. 
water resources 

Mining. 
hydropower. 
agnculture, 
forestry 

Mineral 
development, 
mining, energy, 
fisheries forestry. 
hydropower, food 
processing. 

Land use 


Soil erosion, 
pollution. coastal 
zone, fishenes 

Specific ptojects/notes 

23categories of impact 

Monosavu lydroelecic
Power Development. 

Drasa SawmtlbChipmill 

Main emphasis has been on 
mtning projects 

Main emphasis has been on 
mineral development and 
mining Others include" 
the Ranadi fuel storage. 
the Kqmanndi 
hydropower station, the 
Tulagi tuna cannery, and 
the Noro cannery 

Some projects still avoid 
EIA. It is difficult to 
enforce requirements 
without legislation. 

EIAs have been prepared 
on two hotel 
developments 

(Continued) 
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TABLE I. Continued 

Country Status 

India EIA guidelines are on 
a sector by sectrr 
basis, 

Indonesia Requirements for EIA 
are well developed 

Malaysia EIA procedures well 
defined. 

,EJlippines EIA procedures well 
defined, 

Thailand EIA procedures well 
developed 


Peoples EIA moderately 
Republic of ,eveloped 
China 

Legislation 

None. though some 
environmental 
protection in 
various Acts. 

Extensive 
environmental 
legislation. EIA 
legislation enacted 
in 1980 

Env. QUality Act 
(amendment) 1985. 
Environmental 
Quality (Prscribed 

Activity) (E.lA)
Order 1987 

EIA legislation 
enacted in 1987 

National 
Environmental 
Quality Act of 
1975. EIA process 

-"tivated it 1981. 

Enviromeni 
Protection Law 
1979 


Administration 

The ,Ministryof Forestry and 
Ens;ronment isheaded bya 
cabinet minister 

State Ministry of Population & 
Environment is the central 
agency of coordination and 
EIA review. There is 
provincial and sectoral EIA 
also 

Minister can prescribe activities 
rcquirng EIA. Proponent 
prepares the EIA which is then 
reviewed by a unit within 

Dept of Environment, and 
assessed by a Review Panel, 
Project approval remains the 
perogative of the sectoral 
anthonr% 

Environmental Critical Projects 
IECP) or projects in 
Environmental Sensitive Areas 
IESA) aresubject to Initial 
Environment Evaluation (IEE); 
then EIA may or may not be 
necessary The central agency 
and review secretarat is 

Environment Management 
Bureau withun the Dept. of 
Environment and Naturni 
Resources. So far. insufficient 
skllls exist for decentralization 
of review to the outlying 
repions 

Ca".gones and magnitude of 
projects requiring EIA is 
specifie Office of the 
National Environment Board is 
the central agency forEIA 
administration, review, and 
monitoring. Other agencies 
prepare ElAs for submission. 

Relcvast environment protection 
dept. in a region centrally 
administers EIS process, 
whcreby proposals arc 

allocated to relevant agencies 

for anEIS if central agency 

considern it is appropriate. 

Priority areas Spvcific projects/notes 

Silent Valley multipurpose 
hydroelectric power 
project shelved as a 
result of an EIA 

Pollution control. 
land degradation,
 
forestry,
 
renewable
 
retsource. 

'Handbook of 
Environmental Impact 
Assessment Guideline,' 
has been prepared 

Heavy industries, Since 1980. 3853 projects 
re'ource 
 have been veted. ut 
extinction. only 58 required to 
infrastrucrure submit EIAs. 
projects.
 
environmental 
critical areas 

Waternhed areas, danxlrescrvoir/umgation. 
solid wastes, airports, consovciun 
coastal resources, mass transit,highway... 
land erosion, mining, industrial 
protected areas, estates,seaports, power 
pollution, plants, indusmal 
conservation, projects. EIAs on 2I000 
regional projects. ELA also 
development, applied to planning 

programmes. 
Construction projects EIAs on 500 large and 

middle-sized projects. 
incl.smelteries, nuclear 
power plants. 
petrochemical & 
chemical plants, light 
ii.lustries, water 
conservation mining. 
airports, seaports, 
highways, rail. pollution. 
historical ites. 

/.
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significant number of participants as priority issues have been retained in this 

paper, and there werc many additional priority issues relevant to particulatr coon-

tries. 

Issues That Need to Be Addressed to Make
Priority 
EIA More Effective 
Training/Exrtise 


as could be expected, was seen as a priority issue :n most 
o 

Traininglexpertise, 
need for technical and nontechnical training, especially

countries. There is a 
skills sufficient for preliminarya EIA. and in awareness, use, and application of

tsibleEIA techniques and approaches training that include% making key professionals, 

especially engineers and economists, aware of and sympathetic with the aims
 

of environtental assessment; and the development of appropriate training mod-


ules, rlvant to tilhome environment, particularly inregard to specific de-

vlopi.r ont-,tothho o 
 n , p l in rc 

ey. Much of thc methodology in tie Wester text-

books and reports is rarely used, owing mainly to problems of appropriateness 
for training of enough

but also to language difficulties. Further, there is need 

personnel to build up government, private sector, and nongovernfent organi-

rs Of technical capabilities and comnitment to 

zation (NGO)expertise in 


w ith a high level of expertise in several 
EIA work. Training to equip practitioners 

(not just one) of the relevant disciplines is needed for effective EIA vork. Several 
a different type 

ted that training for reviewers should perhaps be 
participants n 

of training that should involve regular training of those who are directly involved 

in the review of EIAs. Specific training needs were'identilied by a few partic

ipants. for example. risk analysis and social assessment, though it is probable 

that this list would have to be enlarged if canvassed further. A small number of 

participants noted that training, although important, was not enough -- contract 

and international expertise was required, including finance to engZgc tiis ex-

pertise. 

Educating Decisioni MAlkers
Educating tiledecision makers ittheir 

Educating the decision makers inthe objectives and processes of environental 

assessment is a critical issue wshich requires considerable resources and can inot 

be left to chance. In general, there is nec') to develop an iiiloriitatiou campaign 
on EIlA to policy nmakers. the private sectoi "-mdthe gencrai public. here is 

need for more awareness about the pros and cons of EIA both at the national 
level. Difficulties 

and provincial govemrnent levels, and at the town council 
to accept EIA as a re-

were evident in educatin, policy and decision makers 

quirement for development activities. EIA is still scent by most policy and decision 

makers as a hindrance to development. Methods need to be established to cotn

nunicatc to n1iW senior decision in.':ers the importance of appl) g EIA rcec

oiiiniend.tions, for example. "What is tile costbcncit of protecting certain areas 

fioi the development of human settlements?" EIA should be made part of 

decision-making and policy-planning courses. For example, it could be incor

porated into postgraduate courses in cnginet:ring, management, and public admin

istration.
 

Rcelationshp bttccn Eevironincnn and SectoralAgencies 

Developingan effective relationship betei environuent and sectoral devcl

was listed as tile third priority issue. Cooperation between
 
opmnt agencies 

agecies wvas seen as critical, that is, between e artments 
c
governntent deparmnts respon

management (such as departments offor environmentaland countryprotectionplanning,and industry and commerce) and develenvironment, town 

opmcnt sectors (such as departments cf" mining, fisheries). Improvement of co

operation, coordination, or integration among various planning agencies (public/
 
private) and development sectors in the environmental assessment process is seen
 

as crucial. New administrative arrangements were seen by some as essential to
 

achieve this cooperation as interagency communication, improved
effective coordination. 
or integration for environmental planning and management requires 

Contact officers" within sectors
administrative arrangements. Environmental 


as another possible solution. Environmental ofticers, with standardized
 
were seen 

ce s. espcia llardi n 
trai ng an the a bl t o Efi on n t a o 

the EIA process, especially in
 training, and the ability to work ei.-intly in 
vme.t are 

partnents 

Public Participation 

Public participation and access to information as an issue was accorded high 

standing by workshop participants. The possibilities for public involvement in 

the EIA process tends to be misunderstood and some people have inflated ex

pectations of what can be oune (this is especially true of Western visitors). There 

arc three roles for public participation: making the public more aware of plans. 

public involvelnent by identifying their attitudes to development and encouraging 
cooperation, and public involvement indecision making. The latter was 

done in ver' few countries. 
In the first role. public involvement at all stages of the EIA process has to be 

improved to increase effectiveness, validity. and accountability. How.ever, reg

ulations providing foi public access to EIA records will not necessarily improvc 

public participation as such records arc needoftentounavailablebe availableuntilat all times. In theafter resolutions
been Recordsottprjcts ave made. 

bea strengthening of communication links bteen 
secod role, there needs to 

industrs';'propooent, government. EIA regulator agencies. and the public who 



will be impacted by the project. In the third role, cul't_ , t o partic.
ipation need to be addressed 

77te Role of NGOs 

With regard topublic Participation. the role of NGOs wasbeing vcy' important. NGOs can also perceived asplay a central role in the public involvement 
prcec;o; hy providing better connncatin, skills, aid iiforr, tion about thedevelopraen: process in the co~riuniy. Active participation of NGOs needs tobe encouraged. However, somepublic environment pressure group views can 
be extreme and unpalatable 1,some governments. Legitimization of these NGOs 
may improve effectiveness of public representation. 

The EIA Policy Framework 

Firstthe national context needed clear, and well-documented, policies inorder 

to enable countries to achieve sustainable economic development and environ-
mental protec:ion. Such Policies should be achievable and sut the customs andculture of the local people. Within this, there is need for a more concrete andpractical framework for national conservation strategy plans. Further, environ-
mental assessment procedures at a national policy l-vel need to be developed, 
with a supplementary framework provided for regional and site/project specific
EIAs. 

e co l ap
Secondly, although regional plans were desirable, itwas noted that, currently,

there isvery little planning level because the majorityexperience with EIA atthis 

of application has bc.n atthe project level. Procedures
regional level will requ;re to include EIA at thean evolution of Present practice. Several participants

referred to the relationship between planning and environmental assessment, and
suggested that regional development plans themselves should be subject to en-

vironmental assessment. 

Legislation. Administration, and Enforcement 

Some countries noted the lack of environmental assessment legislation and as-
sociated administration. They suggested that there needs to be legislation spe-
ificallydesigned for EIA; appropriate legislation regulations. and guidelines 

will allow government to effectively implement EIA for major developments orproposed ac.on:; and there is an urgent need for the formation of government 
environmental management units that can enforce such legislation. Others withexperience of legislation were more concerned with ineffective enforcement ofthe existing EIA procedures, For instance, participant commented "elevenone 
years after EIA began in my country, we have.to examine exhaustively whetherwe have attained any of the goals we set out to achieve in EIA." 

Sonic present'.tis appear to be too centrah.'ed. In addition, present federal/
state syliirs ofI governments make it difficult to enforce EIA for activities 

related to resource exploitation; usually these are under state jurisdiction whereas 
I-IAis enforced by federal agencies. It was recognized that legislation can be 

too rigid and that there should be more emphasis on flexible administrative 
screening and scping procedures.As well. monitling programs of environmental impact studies need to beiiiplenC1ted t0 ;ri:lyie whether H-IA goals have been achieved. Monitoring andcnl'orceniicnt required other agencies to support the environmental agency inmonitoring the activity during implementation and subsequently taking action is 
the priority issue. 

Specific Problems in Project EIAs 
The most widely perceived problem was that of timing. Identification of the role 
and the iocation for environmental assessments in the design of projects was 
needed. This may give EIA more recognition and respect, and ensure that it 
remains a planning function, rather than merely a post-design check. Avoidingdelay in the whole process of environmental assessment is crucial to makingEIA acceptable. Planners and designers need to be able to provide informationi
before a development project/program begins in that this will give increased 

opportunity to incorporate environmental concerns during the early stages of 
lan nin g . 
Another problem was aperceived futility
of some environmental assessments
 

in terms of their inability to modify the project. Popular comments were: "Most 
construction projects start before EIA work begins" and "The EIA work shouldbegin at the planning stage of the project." Another situation that needs to be
redressed is where project proponent have no budget/responsibility for implementing the mitigation measures and monitoring programs as proposed in the 

EIA reports. 
A third problem was the communication of design information. For example: 

"In our country, most EIAs are undertaken by universities or research institutions. 
The professor; and researchers at the universities or institutions have experience 
inthe environmental protection field, not familiar with designs andbut they are 
technological processes of a project. Therefore they can hardly judge if '*iedata 
and parameters supplied by the design department are correct." 

Screening and Scoping 

In the screening of projects there is need to guard against the unbalanced application of EIA. The usual result was too many EIAs for small projects on the 
one hand, and too few for large projects on the other hand. Moreover. the presentscreening systems of prescribing activities for large projects can have many 
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loopholes. For example: "'Hotelswith 79 rooms are a common proposal because 
screening processes requite conduct of an EIA only when hotels of 80 rooms or 
more are to be built." It was suggested that more flexible screening processes 
are needed rather than the a priorior profforma "list." Scoping also needs to be 
improved, especially fr detailed EIA studies of certain proje-ts where local 
knowledge is lacking. And like elsewhere, there is difficulty in defining the scope 
of an EIA study. 

Predictionand Evaluation 

The quality of predictions aud evaluations of impacts was also an issue. Higher 
validity and reliability of projections/predictions need to be achieved. Emphasis 
needs to be placed on appropriate techniques given local skills and resources. 
Less complicated techaiques suitable for developing countries need to be de-
veloped (urgently). In particular, simpler EIA procedures/methodologies that can 
determine the carrying capacity of the environment, and can be applied by 
".egional"iofficials, need to be developed. An emphasis here was use of local 
knowledgg and experience, both at the expert and nonexpert levels. The lack of 
local baseline data and the absence of data banks were seen as formidable issues--
governments need to accept responsibility to prepare (and make available to all) 
information on resources availability, social needs, and cultural conditions. 

SharingEnvironmental Assessment Experience
It was recognized that there would be major advantages in being aware of the 

tha t p mjor e o te si t a s r ecog nh avebrei zed leted n a t van aagest ic' g 
EAs that have been completed in other countries, particularly developing ones 
(as well as other provinces/departments, etc). There needs to be an establishment 
of data banks, and inteagency and international information links on EIA. Of 
great assistance would be ar. up-to-date inventory of all the projects submitted 
to environmental impact procedures, and the experience by various groups 
should be communicated instead of being confidential and inaccessible. As an 
alternative it was suggested that an extremely valuable activity would be to share 
guidelines for the environmental assessment of sectoral dcvcloptiicnts. 

Some Special Issue ; 

Finally, there were some special issues worthy of attention. First, EIA shc'ild 
be avoided as a research tool. The diffetence between "research" and "assess-
ment" is often confus,:d which can lead t' unjustified delays and costs. Secondly. 
in reviewing impact assessment there are serious constraints of time: an EIA and 
the process have to be hastened. Compounding this problem is the ;ack of trained 
reviewers .nd conflizting views among reviewers. Thirdly, local expertise is 
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required in order to conduct EIA on a local basis instead of depending on foreign 
expertise which is atways costly to developing countrie. Another problem is 
lack of equipment. There is urgent need for improved re;ources for laboratory 
testing, data collection, and monitoring. Firally, on the issue of costs, it was 
found that while costs of project based EIA vary, a generally used figure for 
costs was around 0. 1% of total project costs. It was sugge!:ted that benefits from 
EIA far outweigh these costs, and that various studies had found this to be so. 

Conclusions 

There were major differences in the natural and human resources available to 
each of the countries participating in the Workshop. Similatly. there was diversity 
in the institutional structures and political processes tanging from large federal 
systems to small 'and states, from participatory democracies to central single 
party governments. Naturally both the perception and the reality of the problems 
of environment and development would be expected to vary from country to 
country. 

However, although there was a wide spectrum in the level of development of 
EIA procedures in the pzrticipants' countries, this workshop showed that there 
were common central issues in both procedure and application: the need for 
training and expertise (with a focus, in particular, to methodological approaches
catering to the needs of the local environment) the need to educate the decision
makers in the objectives a.d processes of environmental assessment; and the 

need to develop channels of communication between the environmental agency
and sectoral development agencies, the public and nongovernment organizations.
S ha ring ex pe ri e nce in E IA a c ross na tio na l bou nda ries and c lari fy ing the ro le o f 
EIA in both national and regional plans were further positive suggestions. The 
issues raised provided a clear message as to where the effort will have to be 
devoted over the next decade if the effectiveness of environmental assessment 
in developing countries is to be raised. 

On the who!e, the workshop participants remained uniformly enthusiastic about 
the valuable role of environmental impact assessment a a tool for ensuring that 
adverse environmental consequences received at least sonie consideration in 
development planning, even given current resource constraints for its applicaiotin
and shortcomings in the environmental assessment process itself. No views were 
expressed that EIA should be abandoned, only th't it should be made more 

effective. 

With development priorities now being realigned to th: popular concept of 
sustainability. with its focus on fusing economic, social, and environmental 
concerns, there is a greater mandate for environmental as-;cssment to be made 
more effective. This paper has sought to illustrate that, although environmental 
assessment procedures are widely utilized throughout the Pacific Basin and South
cast Asia region, there is still a long way to go before effectiveness is achieved. 
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One important way to hasten and facilitate the role of environmental assessment 
for sustainable development is to encourage the formulation of an indigenous 
(or local) adaptation and/or development of EIA. The workshop reported in this 
paper has sought to contribute to that process and has, we believe, clearly 
demonstrated the value of such an approach. 
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INTRODUCTION 

The !ack of environmental considerations in the planning of development projects could 
result in severe impacts on the natural environment. Coupled with the degradation of 
natural resources could be the impacts on the social and economic structure of many 
communities. Therefore, any development endeavour requires not only the analysis of 
the need for such a project and the monetary cost-benefit involved, but also an envi
ronmental impact assessment to look into the effect of the proposed development project 
on the environment. 

The environmental impact assessment (EIA) comprises of three sequential elements, 
namely: 

a) 	 Identification 

- description of the existing environmental system; 
- determination of the components of the project. 

b) 	 Prediction 

- identification of the environmental modification that may be significant; 
- forecasting of the quantity and/or spatial dimension of change In the environment 

identified; 
- estimation of the probability that the impact will occur. 

c) 	 Evaluation 

- determination of the incidence of cost and benefit to user groups and population 
affected by the project; 

- specification and comparison of the trade-off (costs or effects being balanced) 
between various alternatives. 

Under each of the above elements, different methods of assessment are suitable, such 
as: 

Identification: 	 checklist method, 
environmental impact matrix. 

* 	 Paper prepared for Seminar on Environmental Assessment and Management in 

Developing Countries, 1982. 



Predictive Methods: 	 environmental information system,
 
modelling techniques,
 
scaling and measurement.
 

Evaluation: environmental evaluation system. 

must include at-least the following steps:
Essentially, any EIA 	 system 

studies;
a) Preliminary activities to narrow down the scope of EIA 

of any reasonable alternatives;
b) Description of the proposed project and 

the project on the environmental, economic and 
c) Asrssment of the likely effect of 

the nature of effects. , components indicating 

are first 
In this document, different techniques for environmental Impact assessment 

some appropriate rapid methods for 
briefly described with illustrations, and then 

prediction are recommended considering the 
environmental Impact Identification and 


and time in developing countries.
cost, manpower 

2. TERMINOLOGY 

the environment of developmental activities,
In the process of studying the impacts on 


are listed here:

several terminologies 	have arisen, some of which 

- Environmental Baseline Study (EBS) 
- Environmental Setting (ES)
 
- Environmental Inventory (El)
 
- Environmental Identification (El)
 
- Ecological Reconnaissance (ER)
 
- Initial Environmental Examination (lEE)
 

- Environmental Impact Investigation (Ell)
 

- Partial Environmental Impact Assessment (PEIA)
 

- Environmental Impact Assessment (EIA)
 

- Environmental Appraisal (EA)
 
- Environmental Assessment (EA)
 
- Environmental Impact Evaluation (EIE)
 

- Environmental Impact Statements (EIS)
 

- 102 Statements.
 

Although various terminologies as listed above have been used, most of them are used 

Asia are 'Environmental Inventory',
interchangeably. The commonly used terms in 

and 'Environ
'Initial Environmental Examination', 'Environmental Impact Assessment' 


mental Impact Statements'.
 

a complete descripticn of the environment as it exists in 
'Environmental Inventory' is 	

as abeing considered. 	 This serves 
an area where a particular proposed action is 

the potential impacts on the enviri,'ment, both beneficial and 
basis for evaluating 

Study', 'Environterm 'Environmental 	 daselne
adverse, of a proposed action. The 

Setting' or 'Environmental Identification' could be considered as similar in scope
mental 

as the 'Envircnmental Inventory'.
 

assessment of environmcntal impact
'Initial Environmental Examination' is a preliminary 

which deserve further in-depth study. It 
of a project and indicates those aspects 



provides only a cursory review of principal impacts and is therefore of more limited 
scope and depth than an Environmental Impact Study. The terms 'Ecological Recon
naissance', 'Environmental Impact Investigation', 'Partial EIA' and 'Preliminary EIA' 
could be placed under the same category as the 'Initial Environmental Examination'. 

'Environmental Impact Assessment' basically embodies the steps of prediction, scaling 
and significance interpretation, although many terms may be used to describe these 
particular steps. Thus most often the terms 'Environmental Assessment', 'Environ
mental Appraisal' and 'Environmental Impact Evaluation' have been interchangeably used 
with 'Environmental Impact Assessment'. 

Finally, the term 'Environmental Impact Statement' is a document written in specified 
format following a specific agency's guidelines. The EIS represents a summary of the 
Environmental Inventory and the findings of the Environmental Assessment. EIS has 
also been referred to as 'Environmental Statements', 'Impact Statements', 'Environ
mental Impact Reports' or '102 Statements' in the U.S.A. 

METHODOLOGIES 

A number of techniques have been developed for presentation of environmental impacts
results to the decision-makers and the general public. These techniques can be listed 
as follows: 

- Ad Hoc
 
- Checklists
 
- Matrices
 
- Overlay
 
- Network
 
- Cost-Benefit Analysis, UNEP Test Models
 
- Simulation Modelling Workshops. 

3.1 AD HOC 

This methodology gives a broad qualitative information of value in comparing alter
native development sites or schemes. This information is stated in simple terms readily 
understandable by a lay decision-maker or member of the public, without outlining the 
actual impacts on the specific parameters which will be affected. It is not exactly 
"Delphic" in nature, nor based on expert opinion. It is only a reasonable statement of 
the ad hoc items of data for two or more alternatives, and can thus be prepared 
rapidly. For example, it may state the number of people likely to be affected adver
sely or favourably, the extent of area likely to be developed or affected, etc. 

This methodology has several drawbacks, such as: 

- no assurance of comprehensive set of all relevant impacts; 
- possibility of selection of different criteria of different groups, causing lack of 

consistency in analysis; 
- inefficiency because of the effort involved in identifying and assembling an appro

priate panel for each impact assessment. 

The example in Table 1 comparing alternative reservoir arrangements may serve as an 
illustration of this method (LOHANI and ARCEIVALA, 1982). 
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Table 1. Illustration of Ad Hoc Technique. 

Alternatives 
Item 

A B C 

Number of reservoirs on river 

0system 

Combined surface area, ha 8 500 1 300 -

Total reservoir shoreline, km 190 65 -

New irrigation areas, ha 	 40 000 12 000 -

Reduced open space because of
 
project and associated 
population increase, ha 10 000 2 000 -

Number of inundated 
archaeological sites 11 3 -

Reduced soil erosion, relative 
magnitude 4x lx Nil 

Enhanced fisheries, relative 
magnitude 4x lx Nil 

Provision of flood control 
reasures Yes Yes No 

New potential malarial areas, 
relative magnitude 4x lx Nil 

Additional employment potential, 
number of persons 1 000 200 

3.2 CHECKLISTS 

Checklists present a specific list of environmental parameters to be investigated for 

possible impacts; they do not require establishing cause-effect links to project 
activities. They may or may not in'lude guidelines about how parameter data are to 

be measured and interpreted. 

Checklists, four broad categories of which may be defined as follows, represent one of 

the basic methodologies used in the environmental impact assessment. 

a) 	 Simple Checklist - This is a list of parameters. No guidelines are provided on how 
environmental parameters are to be measured and interpreted. 

b) 	 Descriptive Checklist - This includes an identification of environmental parameters 
and guidelines on how parameter data are to be measured. 



c) 	Scaling Checklist - This is similar to descriptive checklist, but with the addition of 
Information basic to subjective scaling of parameter values. 

d)	',c,.rna/,Ve~ghtin- Checklist - This represents -rlln checklist with infnrrnation 
provided as to subjective evaluation ot each paramter with respect to c. ;y other 
parameter. 

Table 2 illustrates a checklist developed for Huasai-Thale Noi Road Project in Thailand. 

Table 2. 	 Checklist for Huasai-Thale Noi Road Project. 

Nature of 	Likely Impacts 

Item Adverse Beneficial 

STI LT I R IR L W ST LT Sl N 

Aquatic Ecosystems X X X
 

Fisheries X X X
 

Forests X X X
 

T :r;cstrial Villd!!fc I I ..
 

Rare & Endangered Species X X X
 

Surface Water Hydrology X X X
 

Sut face Water Quality X
 

Groundwater 	 * A A * * * * * * * 

Soils 

Air Quality X X
 

Navigation X X
 

Land Transportation X X
 

Agriculture X X
 

Socio-Economic X X
 

Aesthetic X X
 

Note: 	 ST = Short Term W = Wide 
LT = Long Term ST = Significant 
R = Reversible N = Normal 
IR = Irreversible * = Negligible 
L = Local 
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3.3 ENVIRONMENTAL EVALUATION SYSTEM 

This methodology developed by Battelle Columbus Labora tories in the U.S.A. (DEE et 
al., 1972), is an example of Scaling/Weighting Checklist and was developed for water 
resources project. This consists of a description of the environmental factors included 
in the checklist as well as instructions for scaling the values of each parameter and 
assigning importance units. 

Fig. I shows the individual environmental parameters organised into 3 categories, 9 
components and 51 environmental parameters for evaluating water resources projects in 
Thailand (LOHANI and SOO, 1982). The EES is used by evaluating the expected 
future condition of environmental quality 'without' the project and then 'with' the 
project. A difference in environmental impact units (EIU) between these two condi
tions constitutes either an adverse (loss in EIU) or a beneficial (gain in EIU) impact. 
Mathematically, this process may be represented as (DEE et al., 1972): 

m m
 

El = (Vi) I W - (V.) W.
 
i=1 i=1I
 

where: 	 EI = environmental impact 
(V = value in environmental quality of parameter i with a project 
(V 2 = value in environmental quality of parameter i without a project 
W ' = relative weight (importance) of parameter i 
m = total number of parameters. 

To help transform these parameter estimates into an environmental quality scale, value 
function graphs are used for each nf the 51 parameters in the system. Problem areas 
and data graphs are keyed by means of red flag. 

Based on Batte ., EES, a similar system has been developed for Thailand with modifi
cations and rer. -.. nt in certain aspects to. suit the local conditions (LOHANI and 
SOO, 1982). application of this approach with some typical value functions is 
shown in Fig. 2 and Tables 3, 4, 5 and 6. 

3.4 MATRICES 

This methodology basically incorporates a list of project activities with a checklist of 
environmental conditions or characteristics that might be affected. Combining these 
lists as horizontal and vertical axes for the matrix allows the identification of 
cause-effect relationship between the specific activities and impacts. The entries in 
the cell of the matrix can be either qualitative or quantitative estimates of these 
cause-effect relationships. The latter are in many cases combined into a weighting 
scheme leading to a total impact score. 

Application of the matrix on the Quae Yai Dam Project is shown in Table 7. 

3.4.1 Simple interaction matrix 

This is simply a two-dimensional chart showing project activities (on one axis of the 
matrix) and a checklist of environmental parameters (the other axis). Those activities 
which are likely to have an impact on any component of the environment can be identi



fled by placing cross marks in the corresponding Intersecting cells and this Is based 
on expert judgement. 
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Fig. 1. Environmental Impacts of Water Resources Project. 
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Table 3. Results of Application 

Parameter 

Forest 

Wildlife 

Reservoir Fisheries 

Downstream Fisheries 

Eutrophication 
Aquatic Weeds 

Soil Erosion 

Soil Fertility 

Bank Stability 

F-dimentation 
Fiow Variation 
Evaporation 
Temperature Stratification 
Dissolved Oxygen 
Heavy Metal 
pH 
Salinity Intrusion 
inorganic Phosphorus 
Water Table 
Reservoir Leakage 
Climatic Changes 
Air Quality 
Nutrition 
Water Supply 
Public Sanitation 
Power Supply 
Navigation 
Irrigation 
Flood Control 
Resettlement 
Highway Relocation 
Archaeological Treasures 
Transmission Lines 
Landscape 
Water Quality 
Recreation 

of EES to the 

Without 
Project 

533 

350 


0 
260 

139.4 
84.9 

178.2 
99.3 
85.0 

156.0 
66.0 
70.0 
88.0 

110.0 
68.6 
58.8 
72.0 

2.5 

290 

240.8 

234.9 
170.7 
82.0 

0.0 
165.6 
90.0 
45 

2 

Il 

441 

100 

190 

126 

107 

133 

104.5 

Pattaii 

I 


Multipurpose Project. 

Net 
Project Change 
With 

476 -57
 
217 -133
 
243 243
 
273 13
 
110.5 -28.9 
95.1 10.2 

113.3 -64.9 
63.0 -36.3 
50.0 -35.0
 

142.0 -14.0 
61.0 -5.0 
70 0 
80.4 -7.6 
0.0 -110.0 

56.0 -12.6 
48.0 -10.8 
24.0 -48.0 
2.5 0 

85.0 -205 
185.6 -55.2
 
234.9 0 
120.4 -50.3 
410.0 328
 
285 195
 
369 203.4
 
285 195
 

120 75
 
224 196
 
235.2 223.2 
387 -54.0 

50 -50.0 
133 -57.0 
106 -20.0 
136 29.0 

57 -76.0 
186.2 81.7 
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Table 4. 	 Environmental Impacts of the Pattani Multipurpose Project on the Various 
Environmental Components. 

Net 
Components Without Project With Project Change in 

EIU EIU EIU 

U
' Terrestrial 	 883 693 -190 
2 
0o 
w Aquatic 	 484.3 721.6 235.3 

-6 Land 	 518.5 368.3 -150.2 
U 

Surface Water 	 535.9 341.9 -194.0 

u Groundwater 	 530.8 270.6 -260.2 

a- Atmosphere 	 405.6 355.3 -50.3 

Health 	 247.6 779 531..4 

-E Socio-Economic 	 806.0 1 586.2 780.2 
C 

E Aesthetic & Cultural 660.5 618.2 -42.3 

Table 5. 	 Environmental Impacts of the Pattani Multipurpose Project on the Various 
Environmental Categories. 

Without Project With Project Net 
Categories EIU EIU Change in 

EIU
 

Ecological 	 1 367.3 1 414.6 47.3 

Physico-Chemical 1 990.8 1 336.1 -654.7 

Human Interest 1 714.1 2 983.4 1 269.3 

TOTAL 	 5 072.2 5 734.1 661.9 

<\L) 



Table 6. Major and Minor Red Flags Assigned to Variou.3 E,,vironmental Parametersof the Pattani Multipurpose Project. 

Parameter Major Minor 
S Jg Flag 

- Forest 
0 

-
.

L-
.Y 

Species 

Wildlife1 
Diversity 

- 00 

0 and ivRareEndangered Species 
0 

Downstream Fisheries 

.Y 
S 

Migratory 
Benthos 

Fish 
0 

I 

0-
< 

Species Diversity
Rare & Endangered Species 

Soil Erosion 
1 

c 	 0S Soil Fertility	 10Bank Stability 
Seismicity 0 

Flow Variation 
0 1Temperature Stratification 0 1 

r Dissolved Oxygen 1 -
Heavy Metals 

z U	 0 1 
pH

00 .2 Salinity Intrusion 
1 0 

Inorganic Nitrogen _ 
CL 

C Water Table 1 0 
Reservoir Leakage 

0 1 

E Air Quality 

(J Parasitic Diseases 

L.	 Y Crop Production 
_ C Resettlement0 

c U Highway Relocation 0 

Y rc;eological Value 01 ._z Transmission Lines 0 1Water Quality 
0 
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Table 7. Matrix for the Impacts of the Quae Yai Dam. 

Priority 
Values 

ProposEd 
ctiua Immigration 

of Labour 
Da.n 

Construc-
tion 

Transmis-
sion Lines 

Reservoir 
Filling 

Heavy 
Metal 

Discharge 

Growth of 
Aquatic 
Weeds 

Relocation 
of 

Inhabitants 

Total 

Leopold Lohani & 
t.^thod Thanh 

10 

8 

7 

6 

Health 

Spawning of Fish 

Archaeological 

Artifacts 

Tourism 

48 

6 

6 _ _876 

8 

62 

146 

12 

14 

14 

12 

I7jZ~168G 

608 

616 

504 

5 Downstream 
Water Po!lution 

7 
7 

7 
84 

2 16 
19 

565 

4 Social and 

Economic Aspects 
8 

77 
8 224 

1 

3 

1 

2 

Forestry 

9Fishery & hh10 

Navigatin 

Aquatic Plants 

Loharii & Thanh 64 103 

2 

___ 

42 

6 

286 

6 

2 

67 [ 61 56 

2 24 

180 

30 

72 



This matrix is the simplest of its kind, but goes beyond the checklist technique inidentifying a cause-effect relationship between specific activities and environmental
items, thus helping to carry the thinking out process further without destroying the 
rapid character. 

3.4.2 Quantified and craded matrix 

If desired, expert judgement can be extended to denote the 'magnitude' and 'importance' of the impact in each cell using a grading system. In the Leopold Matrix(LEOPOLD et al., 1971) a grading system ranging from 1 to 10 is used for each characteristic. It involves the use of a matrix with 100 specified actions and 88 environmental items. Each action and its potential for creating an impact on each environmental item is considered. The magnitude of interaction is the extensiveness or scaleand is described by the assignment of a numerical value from I to 10; 10 rep'esentlnga large magnitude and 1 a small magnitude. The scale of importance also ranges from1 to 10, with 10 representing a very important interaction and 1 an interaction ofrelatively low importance. Assignment of numerical value for the magnitude of aninteraction is based on an objective eveluation of facts. Assignment of an importanceof numerical value is based on subjective judgement teamof the interdisciplinary
workino on the environmental assessment study. The environmental factors can beincreased or decreased from the total of 88, and the number of actions can beincreased or decreased from 100. This approach is used for gross screening techniquefor impact identification purposes. Summations of the number of rows and columnsdesignated as having interactions can offer insight into impact assessment and inter
pretation. 

LOHANI and THANH (1977) have suggested the use of another grading system inwhich relative weights are assigned to each development activity. If the relativepriority of a development activity is determined, then the total value of a particularactivity is the vertical sum of the column represented by that activity in the matrixmultiplied by the priority value. Finally, the total value of all the interactions is thesum of all the horizontal 'values in the matrix. The objective should be to minimise thetotal value of the interactions. The procedure helps to identify major activities and todefine the areas which most need attention. 

Table 7 also illustrates the application of the method described by LEOPOLD (1971) and 
LOHANI and rHANH (1977). 

FISCHER and DAVIES (1973) expanded the matrix concept further. It is a modified

matrix approach consisting of the following 
three steps: 

a) Environmental baseline evaluation, 
b) Compatibility matrix, 
c) Decisirn matrix. 

The first step involves: (i) identification of the important environmental elementspresent; (ii) an evaluation of their present cond~tion; and (iii) evaluation of theirsusceptibility to management. The elements receiviny an importance rating of 4 or 5will be carried forward to the next evaluation step. The second step which is environmental compatibility matrix is an overall assessment designed to preview the possiblefuture cascriptions from the proposed development project and induced associatedactivities. To use the matrix requires the determination of index values to be placedin the applicable individual cells. The following arbitrary index allows one to identify 



and evaluate (I) nature of the impact: (+) benefit or (-) cost; (Ii) the degree ofimpact from 1 (low) to 5 (high); (iii) the duration of impact: the suffix S is
entered after the number in the cell for the short-term impact, and the suffix L isused for long-term impact. After the evaluation is completed, those impacts which 
range from 4 to 5 are marked and carried forward to step three, the decision matrix.
This consists of a list of the major impacts with a value of 4 or 5 carried forward from
both steps one and two. The final step brings together in one format all the 
necessary information for making decision about environmental impact. The application
of this te-hnique is shown in Tables 8. 9 and 10. 

The three-dimensional matrix has also been developed. The one mentioned by WELCH 
and LEWIS (1979) provides a multidimensional analysis in land use management. Thisapproach provides firstly, a system for identifying scientific input needed for the 
assessment process, and secondly, it quickly highlights those areas where knowledge 
is lacking. 

The first feature is of interest to administrators and decision-makers in that it
provides a systematic approach to problems and shows areas where diverse scientific
knowledge can be utilised to the greatest extent. The second feature is extremely
important in guiding research efforts to fill gaps in the intormational needs for
decision-makers. Fig. 3 illustrates a system, where using second home development as 
a primary land use, a particular set of in.errelationship is identified. The three
dimensional impact matrices are not easy to %or!. with. 

The modified matrix approach proposed by PHILLIP and DEFILLIPI (1976) for determi
natior of wastewater management impacts provides a quantitative measure cf environ
mental impact. For each alternative, major project components are placed along the
horizontal axis and the environmental sectors along the vertical axis. The matrix then
displays the impact on each environmental sector. The total of the horizontal rows are
then weighted environmental impacts of the complete alternative. The evaluation 
procedure depends heavily on the environmental sector's relative weight, project
components and their weigt'ts of importance, and impact function. The relative envi
ronmental impact is presented as a siiogle number that may be easily incorporated into
decision analysis in comparing alternatives. The objective of this approach is not to
develop impact of a particular alternative, but to develop a tool that could compare the
impacts of one alternative with those of another. The application of this methodology 
on the wastewater treatment project in Malabon Basin, Philippines is shown in Table 
11. 

3.5 NEMTORKS 

Networks are an exteRsion of matrices incorporating long-term impacts of the project
activities. Environmental components are generally interconnected and form webs ornetworks, and an ecological approach is often demanded in identifying the secondary
and tertiary impacts (Fig. 4). Cause-condition networks are established from a list of 
project activities (Fig. 5). 

To develop a network requires answering a series of questions relative to each of the 
project activities, such as what are the primary impact areas, what are the primary
impacts within these areas, what are the secondary impact areas, what are the 
secondary imoacts within these areas, and so on. 



Table 8. Environmental Baseline Evaluation of the Pattani 
Multipurpose Project. 

Scale of Scale of Scale of 
Environmental Parameters Import- Present Manage

ance Condition ment 
1f 2F33 L, 1 213 1415 11 3 4 5 

ECOLOGICAL 
Forest I I 
Wildlife 
Species Diversity 
Rare & bridangereid beciesL 
Re5servoir Fisheries 

---

Downstream Fisheries 
Migratory Fish 
Benthos 
Aquatic Weeds 
Eutrophication 

PHYSICO-CHEMICAL 
Soil Erosion 

Bank Stability--
Sedimentation F 
Seismicity 
FlTow variation 
Evaporation 
Temperature 
BOD 

Stratification 
I 

Minerals (Fe & Mn) 
Pesticides 

5inIntrusion ___ 

inorganic Nitrogen 
noranic hosphorus

Water Table P 

Reservoir Leakage 
Climatic Changes 

uI II 
*1: ,H 

Air Quality 

HUMAN INTEREST 
Parasitic Diseases 
Public Sanitation 
Nutrition 

Crop Production 

Power Supply
Navigation 

Resettlement 
Hi ghweocpation______ 

ater Qualit 
Transmiss~on Lines 

Recreation 
Landscape 
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Table 9. Environmental Compatibility Matrix for the Pattani Multipurpose Project. 

Related ActivitiesConstruction Operation 

C Ir 0 C CF 
2nr e IES sh 3 orup 

0 L 

Foresti9 _ -__C. . 

t- , 0% Epl~t~; . a C 

So EErosion 5. J J R 

r S nt o i T E Eeerat - t rto 4!E=z 0 

SoWildFiit y
E1 cati n ,Cli 

-


Soil Erosion *i.* *
 

Soil FerIity -1.--.i.

rlow variation-, i ., .
 

w-- P l irarn Fielse ita -~lt t l. ,l~t 66o . 

E;oPhbicanttion 

Dilo d intruion. -. 

A,,, 0o,,, _ _ ---' -

Parasitic Diseaes 

Public Sanitation 
Crop. Production -

.4t.
i 

6 .-. 
. s 

, .i 5 

-cuculture 

SWater Supply 

SPower Supply 

-

____ 

~ ~ ~ - - -t 

.. 

--. 

- ---. 

3 

~-
* -f 

.1 

TT___--
-Navigation 

0 Flood Con-trol I i si s i 6 

Resettlemnent - S.*,,i . 

Archlaeological/Cultural.- - - - 'L 

Water Quality sls .ai I- -6 

LandscapeI 



Table 10. Decision Matrix for the Pattani Muiltipurpose Project. 

sProject Alternatives No WithAlternatlverjc 
Environmental Paramete Project Project 

Forest 3 -5L 
" Wildlife 3 -5L 
o Reservoir Fisheries 1 +5L 
0 u Downstream Fisheries 4 -5L 

Eutrophication 5 -5L 

Soil Fertility 4 -5L 
Sedimentation 5 +LL 
Flow Variation 5 +5L 

" Evaporation 4 -21 
" Temperature Stratification 5 -2L 
U Dissolved Oxygen 5 -5L 
. Turbidity 4 +5L 
>, Pesticides 3 -5L 
= Salinity Intrusion 5 -5L 

Water Table 4 -5L 
Air Quality 5 -2L 
Soil Erosion 5 -5L 

Parasitic Diseases 5 -5L 
Public Sanitation 2 +SL 
Crop Production 2 +5L 
Aquaculture 3 +SL 
Water Supply 3 +5L 
Power Supply 1 +5L 
Navigation 2 +SL 

C Irrigation 1 +5L 
E Flood Control 1 +5L 
- Resettlement 5 -SL 

Archaeological Value (Cultural) 5 -2L 
Water Quality S -5L 
Recreation 1 +51L 
Landscape 
 2 +5L 
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Table 11. Impact of Sewage Treatment Plant and Outfall (Modified Matrix Approach). 

roject
 
Components "ra 


E ~ F 

Environmenta C E 
W CL 

•I ISectors 

140 76.7Species and 0.040.5 0.80 0.5 0.00 0.041 0.8 

0 Populato 0.02 0.40 0 0.032 0.032 0.064 

8' Habitats and 0.04 10.4 0.80 10.5 00.04 0.8 004 0.81 0 100 54.4 

Communities 0.016 0.40 0 0.032 0.032 0.064 

0.80 10.6 i 0.0 318 201Wa0 r Pollution 004 10,8 0.00 0.04 10.7 0.04 0. 

0.032 0.48 0 0.028 0.028 0.064 

.00 'I 52 46.8,AirPollution 1.00 0.9 0.00 1 0.0.0 0 

0 0 0
land0.9 0 0 

010 06 0011n0,000.6 

28 21.6C i 0

0.21 0.24 0.06 0.06 0.2 

No,s Pollut,o, [0o.o 0.00 1 0 0.3 0.00 0.00 . • 4 1.2 
0 0 0.3 0 0 0 

L..'l 0.40 10.9 o0.00 . 0.20 10.8 0.00 1 0.10 0.6 0.20 1.0 
0.3642 31.6 

0.16 0.060.36 0 0 0 

Air 05 0,0 .5o 0.9 0.00 0.00 0.00 • 5 
0.45 0 0.45 0 0 0 

Water 0.00 1100 0 6 0.00 0.00 0.00 . 3 

0 06 j 0 0 0 0 
0.60 ooo 0.7 .0804o~ 1o.~u~0 --. 0.04 0.7 0.04 4 1.4 

0.02 0.4 0 0.028 0.028 0.04 

Cmpopon 10.oo0 10 0 o " o. " o00 1 0.00 1 30 24 
U.8 0 0 0 0 0 

Interbasin ,anser 100 1.5 0 06 I . 001 0.o0 83 83 
of Water 1.0 0 0 0 0 0o,,o,00 5 000 1 0.00 1• 0.00 1• 0.001 • .0o 48 24 

0.0 .0F.2Education/ 
Scientific 0.5 0 0 0 0 0 

________ ZIZI .......... . 5.
0. ________ .00 L 7 

0 

IMood/Atmosphere 

Life Pattern 

1.00 0.7 000 

0.7 0 

.00 0. 0o 
H 0.8 0 

0.00 

0 

1• 
0 

X 

0 0 

.00oI • oo 
0 0 

o.o5 

0 

.0 
0 

37 25. 

Total 1 000 664.2 

aa b 

b 
c -

Relative Importance 

Unweighted Impact 
Weighted Impact 

of Project Component 
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Hydrology damages
 

More Phosphaote 	 More nutrient More productiviy 
enrichment 

Surface 	 More Pesticides 8 Toxic pollutant Toxic accumulation 

Water 	 ferfliser ull$ohion addition in 
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Groundwater 	 Raised water sel Water in
logging Loss of agricultural 
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Quality 

.
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Soils inreseivoir 
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S e dm en t a ton - M o r'e ba nk e ro s o n M oe urb d iy L e ss wa t r q u ali fy 
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humidity 

Fig. 5. lllustration of a Network for a Multipurpose Reservoir 
Project.
 

3.6 OVERLAYS 

This methodology relies on a set of maps on environmental characteristics (physical, 
social, ecological, aesthetic) for a project area. These maps are overlaid to produce a 
composite characterisation of the regional environment. Impacts are identified by
noting the impacted environmental characteristics lying within the project boundaries. 



McHARG (1968) published a method employing the technique with a specific orientation
towards highway construction. The method consists uf transparencies of environmental
characteristics overlaid on regionala base map. Eleven to sixteen environmental and
land use characteristics are mapped. The maps represent three levels of the charac
teristics based upon "compatibility with the highway". The approach seems mostusefJl in screening alternative project sites or routes preliminary to detailed impact
analysis. 

This technique has been applied on the Huasal Thale Noi Road project in Thailand and 
the on-going project was halted due to environmental concern. An alternative route 
was delineated using rough overlays of environmental site selection parameters. 

3.7 COST-BENEFIT ANALYSIS 

3.7.1 The UNEP Test Model 

The Test Model sought to develop an assessment system, utilising the natural 
resources data base inherent in the conventional EIS as a starting point, but refining
it for the purposes o development-related decision-making. The approach is therefore 
more oriented toward d resource use and management approach, more closely related to 
developmental planning and sought to be more directly linked to dec.isinn-making 
process.
 

The framework of the model is provided in the following six-part format (UNEP, 1980), 
as follows: 

a) Essential project description which sets the physical and economic parameters for 
the anal-/sis; 

b) Itemising of the resc rces used in and indirectly affected by the project, and the 
residues created; 

c) Resources exhausted, depleted or deteriorated; 
d) Resources enhanced;
 
e) Required additional prolect components;
f) Summary of the conclusion and formulation of the integrated cost-benefit present

ation. 

3.7.2 Cost-benefit analysis of natural system assesment 

This methodoloyy developed by East-West Center twoincludes specific approaches
which :re: (a) defining and quantifying the significant natural system factors that can
limit '.he success of development projects; and (b) evaluating these infactors eronomic 
term! for cost-benefit analyisis. 

The significant criteria included are: (a) dependence of development goal on natural 
system: (b) spatial extent of the effect; (c) degree of irreversibility; and (d) urgency 
or the rate at which problems get worse. 

The valuation technique can be classified broadly as market-oriented and survey
oriented. Economic analysis thus holds great promise for improving environmental 
quality management. However, economic valuation relies critically on understanding
and measurirg the physical, chemical and biological effects of development activities. 
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3.8 

4. 

4.1 

not merely with effects on environmental quality,
This methodology is concerned 

to evaluate
the conditions for sustainable use. Cost-benefit strives

rather, it seeks 
benefit-costconclusion in an economic,

effects in monetary terms and to express 
yet found to be applicable to large scale developITIelnt

format. However, this is not 
the near future. 

not be useful for rapid assessment in 
projects and probably will 

WORKSHOPSIMULATION MODELLING 

used when budgets
models are usually expensive, time consuming and only

Simulation 
been developed which 

and manpower are not constraints. Several simple models have 

of specific environmental resources. System analysts 
can be used to predict changes 

to EIA and management commonly referred to as Adaptive
have developed an approach 

which combines various simulationand Management (AEAM),Environmental Assessment 
approach broadens the potential to 

models to predict impacts (HOLLING, 1978). This 
for project planning. The AEAM

of alternatives and is beneficial 
workshops

evaluate the impacts 

approach uses small interdisciplinary teams interacting through modelling 

predict impacts and evaluate alternatives including 
over a relatively short time to 

types of workshops: theThis 
workshops. The assessment

management measures. approach usually requires three 

initial workshop, second-phase workshops and transfer is 

small core group of people that interacts with a wider set of relevant 
built around a 

of AEAM 
experts during a series of short-term intensive workshops. The proponents 

leads to a quick and clear 
advocate its use for rapid assessment because the approach 

of some
and existing data evaluation, and allows formulation 

definition of problems 
is thatanalysis. The limiting factor 

initial predictive assessment schemes and steps in 
but this is

only as accurate and comprehensive as the data available 
the models will be 


true for other forms of assessment as well.
 

DEMAND FOR EIA STUDIESESTIMATES OF RESOURCES 

COST OF EIA STUDIES 

quality and level of expertise used in their prepa-
The EIA studies vary in scope, 

studies may range from 
ration. Based on experiences in Thailand, the cost of EIA 

US$ 1 000 for IEE to over US$ 800 000 for detailed EIS. To get an idea of the man-

IEE take 1 to 30 man-months depending on the study and 
power requirement, most 


analysis experience.
 

of water resources projects in Thailand ranges from 
The expenditure for EIA studies 

to 0.16% of the total project cost. The budget ranges from US$ 50 000 up to 
0.01% 


is estimated to be approximately 
 100 for a large scale 
US$ 890 000. The man-months 

for industrial developments range
multipurpose water resources project. EIA budgets 

to US$ 87 000.expenditure from US$ 26 100
from 0.014% to 0.48 of the total cost with 

of the individual assess-
The cost effectiveness of the studies depends on the quality 

ments and the degree to which they are utilised in project design, implementation and 

(Table 12) and village fish 
management. In some cases, such as the pulp mill pond 

be sufficient. The IEE is the 
projects in Thailand, IEE level studies were found to 

ensuring
most frequently applied rapid technique because it has several other uses for 

to determinescreening out projects
project-oriented environmental management besides 

IEE enables reduction of delays and elimination of 
which project requires EIA. 

EIA The IEE has recently been 
redundant or extraneous discussion from reports. 

sizes of projects. This is presented 
us 2,d in -hailand to review*a variety of types and 



in Table 12. 

Table 12. 	 Presentation of 
Thailand (EVANS, 

lEE Project 

1. 	 Small-scale 

irriclation
 

2. 	 Pulp mill 

3. 	 Industrial projects, 

Eastern seaboard 

4. 	 Iron and steel 

5. 	 Soda ash 

6. 	 Industrial estate, 

Samut Sakorn
 

7. 	 Integrated rural 

development
 

8. 	 Sericulture 

9. 	 Highland agriculture 
development 

10. Rainfed agriculture 

11 Fish propagation 

12. Village fisn pond 

13. Offshore mining 

14. Land settlement 

15. Rural road 

16. Resort hotel 

17. 	 Eastern seaboard 
regional 
develorment plan 

13. Asia 	 regional remote 
sernsing training 

Time Period Required to 
1980). 

Assessment 
Methodologies 


Applied 


Item 	by item, 

Item 	 by item 

Item by item, 

network 

Item by item, 

Item by item, 

Item by item 

Item 	by item 

Prepare lEE of Some Projects In 

EIA Cost Time Required 
(man-months) (months) 

2 	 2 

$26 100 plus 2
 
10 M/M
 
21 M/M 3
 

12 M/M 4
 

21 M/M 3
 

30 M/M 3
 

2 M/M 2 

1 M/M 1 

2M/M 2 

- 2 

- I 

- 2 

16 M/M 4 

- 2 

- 4 

1 

3 M/M 3 

3 M/M 2 

lIem 

Item 

Item 

Item 

Item 

Item 

by item, 

by item, 

by item, 

b? item, 

by item, 

by item, 

Item b , item, 

Item by item, 
in the blank 

Item by item, 
in the blanK 

Item by item, 

Itern. by item 

matrix 

matrix, 

matrix 

matrix 

matrix 

matrix 

matrix 

matrix 

matrix 

matrix 

matrix 

fill 

fill 

matrix 
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While the costs of some studies appear quite high, they are practically insignificant 

with respect to total project cost and in consideration of the level of planning 

accomplished. Most of the study costs are less than one-tenth of 1%of the relative 

project cost as shown in Table 13. 

1.2 MANPOWER AND EXPERTISE 

The unavailability of manpower and expertise Is one of the primary drawbacks to carry 

out EIA studies in developing countries. Most of the assessm-nt techniques require 
team of experts. The quality of EIA studies is largely dependentinterdisciplinary on 

the capabilities of the researchers, the budget with which they operate and their terms 

of reference. 

Table 14 shows the authors' estimate on manpower requirement and time for training 

for various types of assessment technique. It is observed that the checkl!kts and 

matrices appear to be the most suitable techniques for use in developing countries for 

their broad applications and low resource demand. The matrix is also a suitable 
technique in terms of flexibility, comprehensiveness and communicability as shown in 
Table 15. 

In Thailand, inputs from private consulting agencies or experts are often used in 

conducting EIA stuaies. In view of the number of EIA studies to be conduct.d and 

the lack of enough manpower at the agency responsible for th- EIA work, the use of 

experts' service is justified. 

Based on experience with EIS projects both in Thailand and in the U.S.A. (EVANS, 

19791, the attached fee curve (Fig. 61 indicates appropriate budget levels for EIS 
-studies to be done for projects in Thaile 2. These include an appropriate fee for the 

Thai input plus a 10 addition for some guidance from outside experts. With respect 
to what is meant by a "minimum adequate product", for current conditions in Thailand, 

while it is true that the fee levels as suggested will result in a lesser product than 
would be produced in the U.S.A., the difference In the two products is illustrated in 

Fig. 6 whereas Table 16 lists suggested fees for EIA studies. Thus the Thai product 

represents a compromise repre~enting an ootimum benefit to cost ratio for conditions in 
Thailand (Fig. 7). 

The rapid assessment technique can easily be incorporated in planning of developmental 

projects with minimal cost and training of manpower. 

i. RECOMMENDED METHODOLOGIES FOR RAPID EIA ASSESSMENT IN DEVELOPING COUNTRIES 

The main obstacles, often pointed out by decision-makers In incorporating EIA in 

project ,a., g, are additional costs, delay in project implementation, and lack of 
manpower expertise for assessing the impacts. 

One of the reasons that the EIA is expensive in a developing country is the limitation 

of technical data base upon which projects' impacts are to be based. As a result, a 

large amount of baseline data must be collected and this Is probably the most 

expensive endeavour in EIA. 

Faced with the constraint of time, expertise and cost, developing countries should at 

least incorporate the rapid assessment technique of checklists andlor matrices as it 



Table 13. EIA Costs and Time of Study in Thailand. 

Type of 
Name of the Project Report 

Environmental and EIA 

Ecological
 
Investigation of
 
Pattani Multi
purpose Project
 

Kwae .Noi Basin Partial EIA 

Khew Larn Multi- EIA 

purpose Reservoir
 
Project
 

Initial Environ- lEE 

mental Examina
tion of Proposed
 
ProjecL of Pulp

Mill from Kenat
 

Royal Orchid Hotel lEE 

Project
 

Study of Marine Partial EIA 
Ecology Relating 
to Proposed Ao 
Phai Nuclear 
Power Plant 

Upper Quae Yai EIA 

Multipurpose
 
Reservoir
 

Initial Environ- lEE 
mental Examina
tion of Barge 
Power Plant 
(South)
 

Initial Environ- IE-
mental Examina
tion of Southern 
Industrial 
Estate Project 
(Songkla) 

Feasibility Study Partial IEE 
or Nam San,
 
Nam Men and Nan
 
Loei Proiects -

Envircimental
 
Considerations
 

LL4 

Estimated 

Project 

Cost

(M) 

1 730 

3 600 

1 310 

1 736.5 

1 073 

7 000 

3 880 

2 000 

414 

2 040 

EIA 

Cost 


(M) 

3.4 

1.4 

4 

0.59 

0.54 

7.6 

4.6 

0.25 

2.0 

5.7 

EIA Cost 
as % of 

Total Project 
Cost 

0.20 

0.04 

0.03 

0.034 

0.05 

0.11 

0.12 

0.01 

0.48 

0.28 


Time Total No. 
Spent of 

(months) Manmonths 

10 150 

- 150 

12 180 

2 

7 days 

- 200 

- -

- 30 

180 



Table 13. (Continued). 

EIA Cost TotalEstimated EIA Time No. 
Type of Project Cost as % of Spent of 

Total Project (months) ManmonthsName of the Project Report 	 Cost 

(Wi) (MA) Cost
 

0.11 	 180Kud Multipurpose EIA 4 770 5.3 

Reservoir Project
 

4.7 0.15 	 80Preliminary Envi- Partial EIA 3 120 

ronmental and
 
Ecological
 
Investigation:
 
Lang Suan Multi
purpose Project
 

would enable the developer, the protection authorities and the public to do some 

orderly thinking, often avoiding costly and irreversible mistakes. 

The use of checklists and matrices requires little technical/ecological data, but rather 

region and with the nature of the proposed development.a general familiarity with the 
In fact, it is essentially an exercise in expert judgement on the part of all concerned: 

the developer and his team of technical experts, the public authorities concerned with 

protecting various interests like fisheries, agriculture, etc., and finally the members 

of the public. All contribute to a rapid identification of likely impacts. 

6. CONCLUSION 

The EIA is not only intended to identify impacts which will result i;om implementation 

of a project, but is also an effective planning toul in environmental management. The 

purpose of EIA is by no means to inhibit economic development. In fact, It is aimed to 

enhance economic development. The EIA identifies potential negatives which may, on a 

substantial economic expenditure for solutions. Environmentallong term basis, require 
management plans should include impact studies for prevention, minimisation or 

mitigation of negative impacts and 	 enhancement of positive impacts. 

It may be understandable that the developing countries may not have enough data, 

manpower and budget to undertake eiaborate impact studies. However, some of the 

rapid identi.fication techniques like the use of checklists and matrices should be 

encuuraged for wider cases as they could be of significance as a first step In 
on the environment.identifying majo- impacts which could have detrimental effects 

TI, develoii:ng countries should also try to draw up checklists and matrices as 

guio2tines for examining development projets and some countries like Thailand have 

already accomplished such guidelines. 



Table 14. Rapid Assessment Techniques in the Context of Manpower and Time Requirements. 

Manpower Difficuity in Use 
Comments 

Methodology 
Expertise Expertise Easy Difficult 

Requirement Available to Train to Train High Moderate Low 

Simple Checklist 

EES (Battelle) 

Low 

High 

X 

X 

X 

X X Need to develop 
framework. 

Leopold Moderate X X X Broad applications; 
hiqihly subjective. 

Lohani & Thanh Moderate X X X Need to develop 
rz-,King of priority 
values; broad 
application. 

X Broad application, 

Fisher & Davies Moderate X 
hu: 

ehadptio. 
exhaustive. 

Phillip & Defillipi Moderate X X Specific use. 

Welch & Lewis High X X High expertise 
required. 

Network Moderate X X Not easy to use. 

Overlays 
X X Suitable for 

projects. 
some 



Table 	 15. Summary of Current EIA Methodology Evaluation. 

Simple Overlay Network MatrixCriteria Checklist 

1. Comprehensiveness S N L S 
L 	 L S L2. Communicability 

L LL S 
S L3. Flexibility 

N S4. Objectivity 
5. Aggregation 	 N S N 

S
N 

SN 	 S 
N N N6. Multi-Function 

7. Uncertainty 	 N 
8. Space-Dimension N L N N 

S 	 N N N9. Time-Dimension 
10. Economy 	 L L L L 

Note: 	 L = Completely fulfilled
 
S = Partially fulfilled
 
N = Negligibly fulfilled
 

100/100 	 1
USA Benefit/Cost 

o //Thai Benefit/Cosy Raoio 80/2U z 4 

" 50 	 I
 
- I 

n/ 
I, I 

I. 

2 II 

20 40 60 80 100 

Cost of Product (100 unts USA coil 

Fig. 6. 	 Schematic Representation of Proposed Thai EIS Project Versus U.S.A, 

Project in 1%,ms of Benefits/Costs. 



Table 16. Suggested Budget 
Thailand (EVANS, 

Allowances 

1979). 
for EIS Fees for 

Construcilon 
Project, li.3$ 

Cost of 

Million Thai 

Fee, UJS$ 1 00" 

Personnel Plus Outside 
Only Input 

250 
200 
150 
125 
100 
80 
60 
50 
40 
30 
•20 
10 
8 
6 
4 
2 
1 

230 
200 
172 
156 
138 
121 
102 
92 
82 
70 
56 
38 
33 
28 
23 
15 
10 

250 
220 
188 
170 
150 
132 
112 
101 
90 
76 
61 
41 
36 
31 
24.5 
16.5 
11 

1030 

Thot Consulting rm plusIoreignInpul 

Log- Fee:0.566 CLog Coil +1.04 4 

100 1o 

U 
0 Direct esmnses 2 25 %of total 

00 10 100 10 

P' ct Ze i ConslructionCosl 1 $ million 

Fig. 7. Suggested Budget Allocations for EIS Report Contracts (for Thailand). 
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IDENTIFICATION AND PREDICT!ON OF IMPACTS
 

IN ENVIRONMENTAL IMPACT ASSESSMENT: TECHNIQUES*
 

KAREN RAYMOND
 

Environmental Resources Ltd. 

London, U.K. 

1. THE EIA PROCESS 

The process of environmental impact assessment involves a number of stages. These 
may be identified as: 

a) selection of alternative development plans to be examined: these may Involve 
alternative demand fturecasts, types of activity, processes, locations, mitigating 
measures, etc.; 

b) identification of impacts requiring study, that is, impacts which are significant; 
cl prediction of the size of changes occurring in the environment as a result of 

development; 
d) evaluation of the relative importance of the impacts of alternative development 

plans; 
e) comparison of alternatives; and 
f) presentation of information on the impact of the alternative development plans. 

This paper is concerned with stages (b) and (c), that is, the identification and 
prediction of significant impacts. 

2. IDENTIFICATION OF SIGNIFICANT IMPACTS 

There are two steps in identification of significant impacts: 

- firstly, the identification of all the possible impacts of a development and Its 
alternatives; 

- secondly, the selection of those impacts which are significant to the decision on the 
best alternative, and which therefore require investlgatlo in the EIA. 

2.1 POTENTIAL ,PACTS 

Various different approaches to identlficatlon of potential impacts have been developed 
ranging from simple checklists of e.lronmental factors, through checklists of 
questions or issues, to activity-environment matrices. 

Each of these forms of guidance on identification of impacts provides useful assls'Ance 
In EIA. It therefore seems appropriate that an EIA team should refer to a varley of 
sources rather than relying on a single checklist or matrix. 

* Paper prepared for Seminar on Environmental Assessment. and Management in 

Developing Countries, 1982. 



An effective method of identifying the potential impacts of a development is to draw lip 

cause-effect "trees" originating with different coa :nents of the development and its 
alternatives. A simple example Is shown in Fic, .. The Individual points within the 

"tree" can be identified with the help of checklists and matrices. 

ACTIVITY 	 POWER STATIOtJ 

ACTIVITY 7 _ ~ 	 LineS
COMPONENT	 Power LinesFuelCombustion 	 Cooling 

SOURCE Emisi of 	 Discharge of Ptiy$cal Intrusion 

Cool ig Wafer in LandstocieCoS0250, NO. 

FRST Increase in Ambeft 	 Effect on Effect on 

ORDER Concentrations and 	 Receiving Visual 

EFFECTS Deposton of Contominants 	 Water Environment 

Temperature 

I _ I 7t t I 
Effects AcidificOhion Effectt Effects E
 

HIGHL of CO2 of Loke Woler of NO: of NO, on Water
 

ORDER on Global J on Ozone and S02 	 Resources 

EFFECTS Clmaie Effects on Aquotc Levels on Humon 

Ponts and Animols Health 6 

Planl 

Note This example should not teconsidered as a Comprehensive flow chart of potential effects or a power station 

Fig. 1. Example of Impact Tree for a Development Activity. 

2.2 SIGNIFICANCE 

The selection of significant impacts requiring study is less straightforward. Impacts
 
may be significant because of:
 

- the size of the potential effects;
 
- the sensitivity and importance of the affected environment;
 
- their potential for inducing indirect or cumulative effects or for establishing
 

precedents;
 
- their conflict with legally established 	 standards, policy- objectives or protected 

resources; 
- their political and/or economic importance; 
- their importance and con'roversiality as perceived by local, regional, national or 

global society. 



These therefore form criteria for determination of the significance of impacts. 

Some impacts may be of obvious importance, for example, the effects of sulphur
dioxide emissions from a fossil-fuelled power station on air quality dnd puLlic health,
and will be subject almost automatically to detailed examination in an EIA. Othtrs may
be less obvious, for example, tho impact of power lines on wildlife migration routes,
and may require preliminary assessment by the EIA team to determine their importance. 

This preliminary assessment should address not only the scientific criteria related to 
the magnitude of the effect and the sensitivity of the environment, but also those 
legal, political, economic and social criteria which may make an apparently minor impact
of enormous significance to decision-making. 

The EIA team should therefore involve as many Interested parties as possible in this 
stage of "scopi;g" the EIA, in order to test Impacts against these non-scientific 
criteria. This can be achieved by consulting poltical representatives, national,
regional and local -authorities, local scientists and otlK experts, environmental action 
and community groups, community leaders, and so on. 

Where appropriate it may be necessary to organise "scoping meetings" or "workshops" 
to actively involve interested parties In this process and obtain their views. In other 
circumstances, particularly where there are strongly opposing positions taken by
different parties, it may be more useful to hold direct meetings with the parties. 

3. PREDICTING ENVIRONMENTAL IMPACTS 

-laving identified all the significant points In the impact "tree", the next stage must be 
'o predict the size of these impacts, that is, the extent of the change that will occur 
in the environment. 

This time, there are three steps in this process: 

- firstly, identifying what information Is needed to describe the environmental 
change, i.e., the size of the impact; 

- secondly, cataining that information by use of predictive methods; 
- thirdly, presenting that information In a form that is useful to the decision-maker. 

3.1 INFORMATION NEEDS 

For each of the points identified in the impact "tree", it is possible to describe the 
size of the effect in various different ways. Two examples of this are shown in Table 
1 for the impacts highlighted in Fig. 1. 

It will be seen that a distinction has been made between direct and indirect methods of 
description: 

- in direct methods, the actual change Is described, for ecample, the change In 
concentration of an air pollutant or the change in appearance or quality of the 
landscape; 

- in indirect methods, chara',terlstlcs of the ervironment are used to provide a basis 
for comparison, for example, meteo.-ological conditions at two alternative locations 
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can be compared to give an indication of how air pollutants will disperse around the 

twa sites. 

Table 1. Examples of Different Ways of Describing the Size of an Impact. 

Direct 	 Indirect 
Impact 	 Description Description 

Change in Predict change in - Compare wind speed 
ambient concentration and direction in 
concentration (ug/m 3 or ppm) relation to receptor 
of SO2 Sub-optiors include: areas 

-- maximuii ground 
level conLentration 

-- typical ground 
level concentration 

-- hourly ) average 
daily ) ground 
seasonal ) level 
annual ) concentratior 

--	 at a single point 
(e.g. nearest house) 

--	 throughout the 
surrounding area 

Change in - Build a 3-d model Compare the land areas 
visual quality from which the alterna
of the landscape - Drdw a picti -9 tive locations are 

Sub-options k:iclude: visible 
-- artist's sketch 
-- photomontage Compare the number of 
-- cinu film houses from which the 

alternative locations 
- Predict change in are visible 

landscape "value" 
using quality indices, Compare the numoer of 
e.g.: landscape features 
-- landscape preference affected at alternative 

index locations 
-- visual satisfaction 

score
 
--	 internal landscape 

value index 

- Calculate visual 
intrusion using an 
"intrusion" index, e.g.: 
-- Fines index 
-- solid angle method 



3.2 PREDICTION 

Having identified the information 1needed to describe the impact, a method must be 
-elected to obtain this information.
 

Predictive methods fall 
into various basic categories: 

- mathematical modelling;
 
- experimental methods;
 
- survey methods.
 

3.2.1 Mathematical modelling
 

In mathematical models, 
 the relationship between caus! and effect (inputs and outputs)is represented in the form of one or more mathemadical relationships. These models 
may be: 

- either empirical "black box" models, where tie relationships between inputs aridoutputs are established from statistical analys:s of observations in the environment: 

- or 'internaly descriptive', where the relationships within the model are based onmathematical representation of the mechanisms of processes occurring within the 
environment.
 

Mathematical 
 models are extensively used for prediction of environmental impacts, for 
example:
 

- effects of pollutants on 
air or water quality;
 
- noise from roads;
 
- changes in hydrology: run-off, groundwater levels, river flows, etc.;
 
- biological effects such as eutrophication.
 

These models range 
from simple formulations which cal be applied manually, to complexdynamic and stochastic models which require computer application. 

3.2.2 Experimental methods
 

Experimental methods 
 include:
 

- preparation of two-dimensional pictures 
or three-dimensional models to illustrate thechange in the environment before and after the development; 
- construction of working physical models to re,)resent the affected environment;- field experiments, in which tests are carried out at the proposed site;- laboratory experiments, in which tests are carried out in ttie laboratory in

conditions simulating the affected environment. 

In practice, the selection of information for descriDtion of impacts and theselection of methods for obtining that information ar. interdependent processs.Selection of the information needed will be dependent on availability of a method for 
obtaining it. 



Again these can range from simple methods such as preparation of artists' sketches of 
a development to illustrate its visual impact, through relatively straightforward tracer 
experiments in the field or toxicity tests In the laboratory, to much more complex and 
resource intensive methods of physical scale modelling in water tanks or wind tunnels 
or by computer representation and experimentation In the laboratory ,nr field. 

3.2.3 Survey methods 

Survey techniques involve collection of data about the existing environment. There 
are two main types of survey techniques: 

- Inventory techniques, that is, surveys of the distribution of things which may be 
affected by a development ('receptors'); 

- evaluation techniques, that is, surveys to determine the value of an environmental 
aspect that will be lost or disturbed as the result of a development. 

It should be noted that many survey techniques are used to provide "indirect 
descriptions" of environmental impact (see Section 3.1); they do not predict the future 
but simply record the present situation. Ho. ver, by assuming that the environments 
in alternative locations will be equally damaged by the development, they can be used 
to compare the impacts of alternatives by comparing conditions In the different 
locations. 

In inventory techniques, e!nvironmental conditions are measured in terms of the quanti
ties of different receptor- features, e.g., number of houses, area of land, number of 
trees; in evaluation techniques, envircnmental conditions are measured using a notional 
index of value, e.g., an "ecological value index" based on area of habitat, number of 
different species, productivity, etc.; a "landscape value Index" might oe based on 
height, slope, tree cover, water P-ea, number of man-made objects, etc. 

3.2.4 Application of predictive techniques 

In a reLent investigatirn of predictive methods used in 140 actual EIA's the types of
 
techniques used for prr icting different effects were examined. The results are shown
 
In Table 2.
 

Predictive methods were identified for:
 

- sources of pollution: emissions, dhcharges, etc.;
 
- direct impacts on environmental quility;
 
- higher order Impacts on, for jxample, human health, ecology, .amenity, etc.
 

resulting from changes in environmental quality 

In six environmental sectors: 

- air, 
- surface water,
 
- soils and groundwater,
 
- noise,
 
- plants and animals,
 
- landscape.
 



The particular typeF. of different methods identified are shown in T-ble 3. 

Table 2. 	 Analysis of Techniques identified According to Predictive Method 
and Effect Predictd. 

Type of Tochn..zue e41.iod: No. of Examples 

wX = ._ - I'
- '- E * 

Principal Category ' 

0. . 0 c 
* 	 >" > 

E C 

Atmospheric Effects 

2 8 

- Effects on air quality 4 5 51 
- Higher order effects 

- Emissions 

4 4 3 

Surface Aquatic Effects 

12- Discharges and run-off 

- Effects on water flow 4 
 1 10 35 2 

and quality 
1 1 10- Higher order effects 

Sub-Surfaoe 	 Effects 

1 3- Leachate 
1 16 1 2- Effects on soil and 1 


groundwater
 

Acoustic Effects 

4- Emissions 

- Effects on sound and 
 3 	 33 

noise in the environment 
- Higher order effects 5 7 

5 11 19Direct Effects on 

Plants and Animals
 

20 28Direct Effects on Landscape 7 	 2 

'A
 



Table 3. Methods Used in Predictive Techniques for Different Effects. 

A. 	 A TMOSPHERIC EFFECTS 

Sources 

Emission factor techniques 

• Emiricl 
* Empirical techniques 

Effects on Air Quality 

* Experimental methods 
* wind tunnels 

* water channels 

* Mathematicar models 
* roll-back models 

- dispersion models 

* simple box 

* Gaussian plume 
* K-theory 
* long-range transport 

* long-term prediction 
* empirical models 

Higher.Order Effects 

* Mathematical 	 models 

- simple dilution morlpk 


for soils and water 
* pathway models for 

human exposure 

- empirical models
 

dose effect 

* survey techniques 

. inventory technique 

B. 	 AQUATIC EFFECTS 

Sources 

* 	Simple steady-state 
run-off models 

* 	Complex dynamic run-off 
models 

* Accidental spills 

AQUA TIC EFFECTS (CONTD) 

Hydraulic Effects 

Experimental models 
- hydraulic models 

tchniuesHydraulic 
Mathematical r.sodelt 

• dynamic models 

Effects on Water Qu.ality 

Experimental methods 

• 	hydraulic models 
In situ tracer experiments 

Mathematical models for 

rivers 

estuaries 
- coastal waters 

lakes 
river-reservoir systems 

simple mixing models 

• dissolved oxygen models 
steady-state estuary models 

complex coastal waters 

dispersion mondeir 

Higher.Order Effects 

Experimental models 


bioossay 


Mathematical models 
populatlon, productivity and 

nutrient cycling models 

B partition models 

* empirical models 

- Survey techniques 

* inventory techniques 

C. SUBSURFACE EFFECTS 

Sources 

- Simple leachate flow models
 
*Darcy's Law
 

Simple leachate quality models 
. Darcy's Law 

• empirical 

Effects 

Experimental models 
. field tests 

Mathematical models 
steady.state dispersion models 

complex models 

Effects on Groundwater Quality 

Experimental methods 

in situtracer experiments 

Mathematical models 

steady-state dispersion models 
complex models 

Evaluation techniques 

Effects on Soils 

-Mathematical models
 
mixing models
 

simple steady-state models 
comPlex models 
empirical models 

D. 	 EFFECTS ON PLANTS AND 
ANIMALS 

-Mathe.natical models 

" population, productivity and 
nutrient cycling models 

-Survey techniques 

• evaluation techniques 
* inventory techniques 



Table 3. (Cont'd). 

E. EFFECTS OV LANDSCAPE F. ACOUSTIC EFFECTS 

* Experimental methods Activity
still 2-d models 	 Mathematical models 

- sleady.state ambient* moving 2-d models 	 sound
Mobile sources and noise models 

- 3-d models roads 
rallwaysMathvmatircl models airports er Effects* empirical models S Mathematical modelsSurvey techniques - empirical annoyance models 

evaluation methods Sour s Survey techniques
visibility techniques - inventory techniques* Inventory techniques Emission models 

Acoustic Effects 

Experimental methods 

physical models 

The evidenr.e from this investigation suggests that the techniques most. often used inEIA are the simpler methods, for example:
 

- steady-state, 
 single source, Gaussian plume dispersion models- simple run-off and 	 for air quality;leachate models based on catchment area and- simple dilution and 	 rainfall;steady-state dispersion models-	 for water quality;inventory techniques for direct and higher-order effects on receptors;- photomontage and sketch techniques for visual effects.
 
These methods can usually be applied 
 manual~y or graphically,packaged computer 	 or using simpleprogrammes. 
ximate, 	

The predictions obtained are usually veryalthough 	 approthe quality of results will depend on the particular problem andcircumstances for which the technique Is used. 

Types of techniques less frequently used in EIA include:
 
-
 working physical models of atmospheric, aquatic and acoustic effects (wind tunnels,hydraulic models, etc.);- field and laboratory experiments (tracer experiments, bioassays,- site 	 etc.);specific mathematical models and dynamic mathematical models. 

These types of techniaues take into account more of the specific characteristics ofparticular development activity and 	 theenvironment
tions. They may also take into 	

and make fewer generalising assumpaccount complex sources.greater input and 	 As a result, they haveresource requirements
(unless 	 for calibration, validation andan existing 	 applicationmodel is available for use inthey provide more 	

the study area). As a general rule,detailed and generally more accurate information on effects. 



The reasons for the lack of application of these more sophisticated techniques in EIA 

may be related to: 

- their time and resource requirements for Input data, calibration and application; 

- and the diminishing returns achieved In terms of the quality of results relative to 
their resource requirements, compared with simpler forms of predictive techniques, 

It was found that predictive techniques of different levels of sophistication were 
generally used for different purposes in EIA. 

- The simplest methods were used for: 
-- initial screening and comparison of 'clear-cut' alternatives; 
-- assessment of alternatives at the early stages of planning when little Information 

is available about the activity; 
-- assessment of policy and planning activities, where little information Is available 

about the specific receiving environment; 
-- long-term predictions based on simp!e relationships, allowing for the lack of 

information about future circumstances. 

- Intermediate methods are used for more detailed predictions, usually at the stages
of siting and alternative design decisions, and for identification of appropriate 
mitigating measures. 

- The more complex methods are used for activities which have the potential for major 
and irrever3ibhi effects on the environment where very detailed information may be 
required about the nature and size of these effects. 

.3 PRESENTATION 

Having predicted the size of an environmental Impact, the final stage is to communicate 
the result to the decision-maker. This can be seen as the key to effective environ
mental assessment because no matter how thorough the investigation or how good the 
science, the unless the resultseffort will be wasted can be communicated to the user. 

There are usually various options for presentation of results, for example, maps,
diagrams, sketches, etc. can be used to visually present complex numerical details; 
effective use of layout and cclour can help the user to quickly grasp the key point,;
presentation of information in tables helps the reader to assimilate details which would 
be lost in a conventional text format; and so on. 

Again there are various criteria to be met: 

- the information should be organised in a form and presented at a level which is 
understandable to the user; 

- it should be In a voiume which hp can handle and assimilate, but where summaries 
are made, supporting Information must be available. 

- the results of prediction should be qualified by an evaluation of the predictive 
method: how accurate was It? how well did It represent the particular environment 
under study? were there any problems In using the method? and so on. 
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4. FINAL REMARKS 

Identification and prediction of significant impacts are crucial steps in the EIA 
process. They lead to generation of information on which decisions will be based on 
siting, process options, mitigation, etc. 

There are, however, a number of general difficulties inherent in scoping and pre
diction; these need to be recognised by decision-makers, reviewers, etc., as well as 
by the EIA study group: 

- Identification of significant impacts is not a "one-off" step in EIA; usually the EIA 
team will find that new issues and impacts are continually Introduced and more 
information is collected during the study period. 

- Interested parties rarely identify specific impacts; they are more usually concerned
with general issues by which they may be affected. In scoping, these generally
expressed "concerns" have to be translated into impacts. 

- It is often difficult to decide whether a particular impact should be dealt with in an
EIA or not. This will depend on the definition of "environment" adopted In the
particular jurisdiction; on whether it relates only to physical aspects of the 
environment or extends to include social and cultural interests. 

- Prediction in EIA often involves an attempt to predict change in a system that is 
complex, where many of the variables are imperfectly understood and where the 
system itself is constantly changing. 

- There are often time and money constraints and even where there is no shortage of 
money and other resources, it may be that there is still insufficient time to study
the environmental system in sufficient depth to provide more than a superficial 
understanding of the complexities. 

- EIA is a planning tool, that is, it provides information to the decision-makers that
helps them determine whether or not a development will be permitted to proceed,
and if so, in what form. It is designed to help decision-makers compare alter
natives. Important outputs of the predictive process may therefore be answers on: 

-- whether the impact of one alternative will be more or less serious than that of 
another alternative; 

-- whether the potential impact is unacceptable or acceptable when compared with 
legal standards or policy objectives. 

In many cases, determining such outcomes may prove easy, indeed the results may
be self-evident; in other cases, the results of prediction may be complicated and 
not clear-cut. 

- Predictive methods are only one part of the predictive process, they do not, by
themselves, provide predictions; their use is only one step in the process. They
may be used correctly or incorrectly; often good practice is more concerned with 
the collection and handling of input information and proper presentation of the 
output than with the 'method' itself. 
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AISTRACT
 

This paper presents the results of a case study carried out in 191X) and 1991 jointly by
UNSO, the World Bank, and the National Institute of Statistics, Geography, and Informatics
(INEGI) in Mexico, with the objective of integrating and linking environmental and economic
information and to explore whether environmentally-adjusted national product aggregates for
Mexico can be derived. 
 This work was carried out within the overall analytical frameworkdeveloped in UNSO's Draft Handbook on Environmental Accounting. Given that environmental
and economic information has traditionally been collected by different agencies, a special effort was made to establish contact, between INEGI, the Urban and Environment Ministry (SEDUE),
and other relevant agencies with data and expertise in these areas. 

The analysis took as a starting point the standard System of National Accounts for Mexico(Sistema de Cuentas Nacionales de Mexico - SCNM). Economic information from the SCNM 
was reformatted, and subsequently the following areas of environmental concern were integrated:(a) oil depletion, (b) degradation of environmental assets, and (c) deforestation and land use.The resulting system is termed System of Economic and Environmental Accounts for Mexico
(Sistema de Cuentas Economicas y Ecologicas de Mexico - SCEEM). The analytical data used in
this case study refers to 1985, a year for which detailed input-output information was available,
which facilitated the development of the SCNM to the SCEEM. The case study work consisted
of four main areas, as described below. 

First, the standard analysis of SCNM, which derives the GDP was expanded to includeproduced asset balances. Depreciation of those asscts was estimated, which then was deductedfrom the GDP to arrive at the (standard) NDP. Second, oil depletion concerns were addressed
and the assets forests and groundwater were analyzed. Depletion of oil represents 
an economic 
cost (so-called user cost) that needs to be subtractcd from gross product along with other
corrections to arrive at the adjusted net product. 
 Additional finds of oil reserves contribute tocapital accumulation (but without being reflected in the flow accounts). Third, degradation
concerns were considered, covering not only air and water l)llution, but also soil erosion, ground
water use and the deposit of solid wastes. 
 Degradation affects the quality of non-produced assets(e.g. water, air). The linkage between these and the economy is complex. In general, degradation
affects more immediately the quality of life than economic production. Fourth, land use concernsand deforestation were included in the accounting framework. Forests are essentially a renewable 
resource. But if they are depleted over and above the maximum sustainable yield, a depletion

cost also needs to be calculated.
 

Accounting for depetion and degradation in physical terms is an important first step,
which can indicate how traditional economic aggregates affected. However, for an integrated
are 

economic and environmental analysis, it is cssential that environmental variables be expressed in
the same monetary units s the economic variables. This requires valuation. There are three
approaches used in valuing the natural assets and changes therein. The first method calculates
the value of stocks of assets as the sum of discounted values of future income streams, and thevalue of changes in the stock of natural assets is based on the changes in future income streams 
as a consequence of additions to the reserves of natural assets, or depletions. The second
approach calculates the user cost of depletion such as by the El Serafy method. The third type ofvaluation, which is only used for valuing quality -hanges in the natural assets, is based on the costof avoiding such changes (avoidance cost approach). These general criteria translate into morespecific methods for each of the natural resources and environmental concerns covered in the 
SCEEM. 
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GDP for 1985 is 47,391 million pesos. Depreciation of produced capital is 5,331 million pesos. Therefore, NDP is 42,060 million pesos. Two Envirtonmentally-Adjusted net Domestic
Products (EDPs) are calculated. 
 EDPI is derived by deducting from NDP the environmental usesrelated to depletion, deforestation and land use; it is estimated to be 39,662, i.e. about 94% of theof the traditional NDP. EDP2 is obtained by further deducting the cost of degradation, and isestimated to be 36,448 million pesos, i.e. about 87% of NDP. 

In terms of the shares of final consumption and capital accumulation in the various netproducts, the results are as follows. Final consumption is 83% of the traditional NDP and netcapital formation is 11%. When changing to EDPI, final consumption increases to 88% of EDPIand net capital accumulation is less than 6%. Net accumulation of economic assets would benearly 12% of EDP1, but the e!ffect of this increase is eliminated because a large part of the netaccumulation in economic assets is directly taken from the environment (the environmental capitalis reduced by 6% of EDPI). When extending the analysis to EDP2, final consumption is furtherincreased to nearly 96%, and net capital accumulation becomes a negative -2%, which is the netresult of an increase in net accumulation of economic assets to nearly 13% of EDP2 and a
decrease of environmental capital which amounts to -15% of EDP2. 

While the macro results presented above are interesting, they do not provide theinformation that would be needed for operational government policies. Therefore, in the presentstudy, not only the macro effects have been identified but efforts have also been made to identifythe depletion and degradation caused by different sectors. The sectoral analysis focuses on threeelements, i.e. value added, the use of economic assets including produced as well as non-produced
assets, and also on the environmental protection expenses made by different sectors. 

In reviewing the results of this pilot study, one needs to keep their tentative nature inmind. First, a number of environmental and reource concerns were not covered (e.g.biodiversity, ecosystem services, fisheries, marine environment, historical monuments). Second,the work represents only an initial pilot effort. The main emphasis in the first stage of developingthe SCEEM was on identifying the relationship between different economic aggregate, andenvironmentally adjusted aggregates. There was less emphasis on the quantitative accuracy of theenvironmental adjustments. Follow-up studies, to be undertaken by INEGI and others, areintended to improve the accuracy of data or estimates in selected areas, and also to provideanalyses for other years, so that the effects of environmental adjustments on growth can be 
determined. 
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INTEGRATED ENVIRONMENTAL AND ECONOMIC ACCOUNTING 

A CASE STUDY FOR MEXICO 

I. INTRODUCTION 

The present report includes the conclusions of a joint project carried out in 1990/91 by the
UN Statistical Office, the World Bank and the Mexican "Instituto Nacional de Estadistica,
Geografia e Informatica" (INEGI), with partial funding from UNDP, to compile, on an
experimental basis, environmentally adjusted economic aggregates for Mexico. The aggregates
were to be developed within an analytical framework of environnnental accounts linked to the
national accounts of Mexico, and based on concepts elaborated in the UNSO's Draft Handbook 
on Environmental Accounting (United Nations, 1990). 

This paper, summaries and analyses the quantitative results of the data compiled. The
Annexes present a detailed account of data sources and valuation methods and include the 
quantitative results of the project in considerable detail.' 

This paper covers the following topics. In Section L.A information is given on the
orientation and organizational context of the work on environmental accounting in Mexico.
Section II of the paper deals with the environmental concerns that are addressed. Section IL.A 
includes a description of the environmental concerns, distinguishing between three concerns, i.e.
oil extraction, deforestation and land use, and degradation concerns. Section I.B summarizes for
each of the concerns, the data sources of physical environmental indicators that are compiled in
order to measure the impact of the concerns, the adjustments that are made to these data in
order to use them for integrated economic-environmental analysis, and the principles uf valuation
applied in order to arrive at monetary valuation oi the environmental impacts. More details on
data sources, compilation methods and valuation are presented in the Annexes of the report.
Section III describes and analyzes the effects of incorporating data into an accounting framework
for joint economic-environmental analysis, called Sistema de Cuentas Economicasy Ecologicasde 
Mexico (SCEEM). SCEEM is introduced in this section in a gradual manner. It starts in Section
H.A.l with a presentation of the traditional Mexican national accounts framework for economic
analysis, called the Sistema de Cuentas Nacionalesde Mexico (SCNM), and extends SCNM to
SCEEM in Section H.A.2, successively integrating in the analysis the resource balances in
physical terms that reflect oil extraction (Section III.A.2.b.(1)), deforestation and land use
(Section HI.A.2.b.(2)), and degradation concerns (Section HII.A.2.b.(3)), and applying the
valuations developed in Section H.B.2 and in the Annexes, to arrive at au SCEEM macro analysis
in monetary terms which permits a comparison of SCNM and SCEEM aggregates (Section
lII.A.2.c.). In Section II.B the macro aggregates in monetary terms are broken down by 

' Since the annexes are voluminous, they are not included as a part of this paper. However, they 
can be obtained by writing to the Bank's Environment Department (Room S-3049) or the United 
Nations Statistical Office. 
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economic activities which permits comparative evaluation of environmental impacts and use ofnatural resources by different economic activities in Mexico. 

The analytical data presented in the tables throghout the paper rcfcr to 1985. In that year in which a detailed input-output table for Mexico was compiled, which facilitates theadaptation of SCNM to the integrated economic and environmental analysis of SCEEM. 

A. General Orientation of the Pilot Project 

There has been much discussion in Mexico about environmental concerns and a variety ofstudies have; been carried out to quantify the impacts on production and the quality of life.' 1 
Public opinion and politicians in Mexico are aware that many of the environmental concerns arelinked to economic activities and that environmental impacts can be mitigated through acombination of incentives and regulations affecting economic activities. In order to assess theeconomic ramifications of environmental interventions, there is a need to link economic analysiswith analysis of environmental impacts. Such linkage makes it possible to determine in whicheconomic activities environmental regulations would be most effective from an environmentalpoint of view and at the same time be optimal from an economic point of view. The developmentof such a linkage between economic and environmental accounting was an important objective of
this pilot study. 

One of 'he difficulties encountered in. developing a joint economic-environmental anal)siswas the separation between different disciplines which deal with economic analys.is and withanalysis of environmental impacts. In Mexico, as in many other countries, the differentorientations of economic and environmental analysis are not only reflected in different disciplinesand experts supporting those disciplines, but are also represented by different institutions.preparing government policies in fields related 
In 

to the present study, the two disciplines are mainlyrepresented by INEGI, which has developed macro economic accounts that are used by the
government in economic policy making, and SEDUE, which is the focal point in the government
for environmental policy making. The first step in implementing the project in Mexico was 
toestablish the necessary contacts between experts in economic accounting in INEGI and resourceaccounting in CEDUE and other Mexican institutions dealing with natural resources. 

An accounting framework was developed which could be used as the quantitativeinstrument through which environmental data analyzed by SEDUE and other Mexicaninstitutions, and macro economic data elaborated by INEGI, could be linked. The jointeconomic-environmental accounting framework SCEEM is based on the System of EconomicEnvironmentalAccounts (SEEA)3 SEEA was. adapted to the Mexican circumstances andrequirements, such that economic accounts included in SCNM and compiled by INEGI, and 

2 For example the recent report "Mexico in Transition: Towards a New Rate for the Public 
Sector" (World Bank Report No. 8770-ME, May 22, 1991) discusses environmental policy issues in
 
considerable details.
 

J SEEA is the accounting framework that is included in the Diaft Handbook on Environmental
 
Accounting which is being developed by a consultant to the United Nations Statistical Office. In the
remaining text, reference will be made either to SEEA or the Handbook. 
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resource balances known by experts from SEDUE and other Mexican institutions working in the 
area of natural resources, were separately identified. This facilitated discussion and further 
reconciliation of common concepts, valuations, etc., and also made it possible to confront available 
economic and environmental data sets, which were used in the past for separate analyses, and use 
them in a joint analysis to bring out the interactions between economic activities and 
environmental effects. Furthermore, within the resource balances of SCEEM, a distinction was 
made between different resource balances representing different environmental concerns, so that 
the quantitative interactions between economic activities and each of those environmental 
concerns could be separately assessed. 

In line with the orientation of SEEA, SCEEM was compiled in an integrated manner, with 
much emphasis on identifying, quantifying and establishing the relation between the 
environmental effects on different macro economic aggregates and less emphasis on quantitative 
accuracy of the environmental adjustments. The reason for this emphasis is our belief that first 
the orientation of the integrated environmental-economic analysis should be established, thus 
integrating expertise, concepts and data, and only at a later stage when there is common 
understanding of concepts and format of such integrated analysis, data improvements can be 
attempted, which would not only lead to improved accuracy of isolated data, but would also lead 
to improvements in the integrated analysis. 

The development of SCEEM in its present format should be considered as a feasibility 
study aimed at integrating economic and environmental data bases and analyses. Once 
accomplished, it is necessary to carry out further studies which would improve the reliability of the 
data and develop more detailed data sets with a similar orientation. For instance, after 
completion of the environmental project in Mexico, detailed studies may be carried out with 
regard to soil erosion caused by agricultural production or with regard to air and water pollution 
caused by economic activities in the Federal District of Mexico. In such studies, economic and 
environmental data would have to be compiled in the same classification detail and on the basis of 
compilation methods that are compatible in terms of valuation, estimation procedures, etc. 

Improvement of data for integrated environmental and economic analysis should not be 
the only objective of future activities in environmental accounting, though. There should be also 
much emphasis on further developing the rudimentary analyses of environmental impacts on 
growth and performance, which are presented in Sections IlI.A.2.c and [II.B.2 of tb," paper. Only 
through such improvements of the analytical tools would the improved data have an impact on 
policy making through the replacement of traditional economic analyses by integrated analyses 
that are based on environmentally adjusted aggregates. 

II. ENVIRONMENTAL CONCERNS ADDRESSED AND MEASURED 

A. ENVIRONMENTAL CONCERNS ADDRESSED 

The environmental concerns examined as part of the project activities deal with 
quantitative and qualitative effects on natural resources. They are grouped together in the 
present report in three main groups: oil extraction concerns, deforestation and land use concern, 
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and thirdly the degradation concerns. The first two groups are also called the depletion and landuse concerns. 

The oil depletion concern is dealing with the quantitative exhaustion of a natural resourcewhich is an important source of revenues

extraction and findings of new oil reserves. 

for the Mexican economy. It is reflected in oil
The traditional economic aggregates do not take intoaccount any allowance for depletion which constitutesthe oil resources a loss of future revenues; in other words,are considered as free goods in traditional economic analysis. The oil depletionaspect is analyzed separately from environmental impacts i.e. the air and water pollution causedby oil extraction and the subsequent oil refining activities; these environmental impacts, whichaffect the quality of natural resources (air, water), are dealt with under the degradation concerndescribed below. 

The deforestation and land use concerns deal with two aspects of deforestation. Theseinclude the loss of timber as a result of commercial and non-commercial logging at a speedbeyond the capacity of nature to replace it through natural growth, and the transfer ofunexploited forest areas to uses in economic activities, either in the form of agricultural land, landused for holding cattle or land transferred for the purpose of urbanization. The transfer of landalso effects the practice of cultivation which is sometimes carried out by burning forests fortemporary cultivation and abandoning the land after a few harvests.and the transfer of forest areas Both the logging of timberto economic
depletable resources 

uses generally involve not only the exhaustion of--timbcr and forest land --, but also the destruction of these ,aturalresources as eco-systems. While the latter loss of the forest as an eco-system is anenvironmentally critical concern, it is not dealt with under the deforestation and land use concernz's defined here, which solel) deals with the quantitative reduction of two natural resources, i.e.timber and forest land. 

The degradation concerns do not deal with the quantitative exhaustion of naturalresources, but rather with the qualitative degradation of the eco-svstem. They include in thepresent study the contamination of air and water through the generation and deposit of residuals,and also the environmental impact of leaving garbage and solid wastes behind as a result of
production, including domestic production activities of households. 
 Also covered under thedegradation concerns are land erosion and ground water loss. 
In further analysis of the impacts of the three types of environmental concerns in SectionIII, it has been assumed that the quantitative depletion and landdeforestation and land use concerns of oil extraction,use presented above have an immediate impact on the productive andincome generating capacity of the Mexican economy. The depletion of oil and the loss of treesimmediately affects the future income generating capacity of the oil extraction and logging
activities. 
 Also land transferred from the environment to economic activities in agriculture,
livestock holding, and for purposes of urbanization will have an immediate (in 
 this case positive)impact on the income generating capacity of economic activities. The qualitative degradationconcerns, on 
the other hand, have almost immediate effects on the welfare of the population and
long run effects on the productive and income generating capacity. The effects are on the qualityof life through effects of air, water and solid waste pollution on health, through the effects of landerosion on the quality of recreational areas, and through ground water loss which immediatelyaffects households in their consumptive activities. an Ultimately, the degradation concerns will haveimpact on production, either through health effects of workers in the production processes orthrough secondary effects on growth of products in agriculture, fishing and forestry which in turnaffects the generation of net product in these economic activities. These secondary effects onproduction are, however, more difficult to identify and analyze because many effects -- and riot 
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only environmental ones --may operate together, and time lags of the effects on production may 
be very considerable. 

The distinction between immediate effects on production and the long-run effects on 
production through primary effects on well-being, does not entirely coincide with the distinction 
between the two groups of concerns. Oil depletion may also have a long run effects through the 
air and .water pollution caused by oil extraction activities. Deforestation may have severe long run 
effects, as the loss of the eco-systems may affect the productivity, particularly in agriculture, and 
through health effects the productivity of workers in other industries, and in general may have a 
deteriorating effect on the quality of life. On the other hand, some of the degradation effects 
such as land erosion and ground water loss may have immediate effects on productivity,
particularly in agriculture. 

B. Measurement and Valuation of Lnvironmental Impacts 

1. Data sources 

The compilation of additional data on physical indicators with regard to balances of 
natural assets was accompanied by an extension of the present SCNM to include asset balances of 
produced assets as well. The information used to extend the SCNM in this manner took as a 
point of departure the SCNM data regarding gross capital formation. Additional information was 
obtained from the Economic Census 1986, supplemelted by data from the Census of Commerce 
and Services 1980, and the Survey of Capital Formation in the Enterprise Sector, both carried out 
in 1930 by the Banco de Mexico. 

A variety of data sources were used for compiling physical indicators that reflect the three 
types of environmental concerns mentioned above. They are summarized below and described in 
detail in the Annexes. 

With regard to oil, information on proven reserves of oil is obtained from published

information by the publicly controlled Mexican Petroleum Company PEMEX. 
 Annual extraction 
data are also obtaincd from this source. New discoveries are not published but obtained as a 
residual from the published data on oil deposits and oil extraction. 

Information on the (opening and closing) steck of forest resources was obtained from the 
National Forest Inventory, a report prepared by the Secretaria ae Agricultura y Recursos 
Hidraulicos. The report included information on land surface covered by forests expressed in 
hectares and also data on the volume of trees in cubic meters. "Ibere was no detailed information 
on the type of trees. The same Secretaria de Agricultura and Recursos Hidraulicos also compiled 
a Regional Inventory of the Use of Land, which provided information on land use in general and 
not only for forest areas. Information on changes in the use of land were obtained on the basis 
of assumptions which are based on studies about the relation between increases in the use of land 
and the corresponding growth of agricultural production, growth of productiu, in cattle farming
and growth of urban centers. As a result of these assumptions, decreases in the forest area over 
time could be calculated. 

Data regarding the degradation concerns were compiled with regard to land erosion, air 
and water pollution, ground water use, and the generation of solid wastes. 

Land erosion was estimated on the basis of the General Ecology Report elaborated by the 
Comision Nacional de Ecologia. The report identifies areas with very severe, severe and 
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moderate land erosion and presents an average erosion per hectare (27.54 ton/ha) at the national
level. The information on erosion/ha was 
applied to the areas used for agriculture, cattle farming
and forestry and thus national totals in tons were derived and allocated to the three economic
activities mentioned. Reconditioning of soil, resulting in the elimination of some of the soil
erosion, was deducted from soil erosion in agriculture.
 

The main source of information on air pollution were reports resulting from a long term
program carried 
out by the Federal District of Mexico, called the "Programa Integral Contra laContaminacion Atmosferica (1989). Based on the results of this project, contaminationcoefficients could be calculated for five types of contaminants, i.e. sulfur dioxide, nitrogen oxide,hydrocarbons, carbon monoxide and full suspended particles. The contamination coefficientsrelated the emission of these substances to the number of motor vehicles, the output of the oil
refining industry, the output of electricity plants and output of other manufacturing industries.
The coefficients were used to calculate national totals for each of the contaminants, based on the
total number of vehicles in Mexico and the output of a variety of industries causing air pollution.
 

The extent of water pollution was measured in terms of biochemical demand of oxygen(DBO). This is an effective measure because additional oxygen is needed in order to break downexcess of organic substances found in :he water. The sources of information were private studies.Contamination coefficients expressed in OBO's were estimated for a variety of industrial sectorsand also per capita to cover water pollution by households. Application of the coefficients tooutput in each industry and total population provided national totals on DBO's. 

Information on ground water resources was obtained from a variety of reports, but the
main one was the General Ecology Report prepared by the Comision Nacional de Ecologia. The
use of ground water was estimated on the basis of water used per capita and water used per unit
of industrial production in 
a number of industries including agriculture, cattle farming, andelectricity production. The reduction in the ground water resources would be the differencebetween this use and what is annually replenished through pr-ipitation. 

The generation of solid wastes was only calculated for the household sector; industrialwastes were not covered. The main source of information was the General Ecology Report
prepared by the Comision Nacional de Ecologia which provided information on the daily average
generation of solid wastes at the national level (.693 kg) and at the Federal District level (.987
kg). The report distinguishes between different solid residues, which are grouped togetier in the
preparation of data between biodegradable and non-biodegradable. This information was used
together with population data to arrive at a national level of solid waste generation by

households.
 

2. Valuation 

As will be shown below in Secti"on M11,environmental accounts in physical terms can giveindications of the direction in which environmental cost and capital would affect the traditionaleconomuc aggregates. However, for an integrated analysis, it is essential that environmentalvatiables be expressed in the same monetary units as the economic variables. 

There are two types of criteria used in valuing the natural assets and changes therein.The first type calculates the value of stocks of assets as the sum of discounted values of futureincome streams and the value of changes in the stock of natural assets is based on the changes infuture income streams as a consequence of additions to the reserves of natural assets, ordepletions. The second type of valuation, which is only used for valuing quality changes in thenatural assets, is based on the cost of avoiding such changes. These general criteria translate intomore specific methods for each of the natural c.ources and environmental concerns covered in 
SCEEM. 
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For exploitation of oil and timber reserves, two alternative valuation methods are used.
The first one is the net rent method as developed in projects carried out by the World Resources
Institute projects (Repetto 1989) and the second one is the method developed by El Serafy
(1989), which is based on the calculation of a depletion allowance. The net rent method
calculates the valuc of natural resources in the ground as the difference between the market value
of lumber and oil and the cost it takes (including a normal profit) to extract this resource for
commercial exploitation. The net rent value is calculated separately for opening and clcsing
stocks as well as for changes in those stocks as a result of depletions and additions. 

The method developed by El Serafy values the natural resource as a function of the sum
of the discounted values of future income streams that are generated by it. It assumes fhiat Itpart
of operating surplus of mining and forestry would have to be reserved for re-investment
(depletion allowance) in order to assure that the sum of the discounted income streams (covering
net operating surplus and compensation of employees) over the limited life of the natural 
resources would be equal to the sum of discounted income streams over an infinite period,obtained, if net product was reduced by the depletion allowance, and the depletion allowance 
were re-invested. The amount of the depletion allowance per unit of production is obtained as a
result of these assumptions. The values based on the net rent and El Serafy methods have their 
own economic meaning and are therefore used in combination in the integrated analysis of 
Section III.A.2.c(2). 

The value of land is generally based on the sum of the discounted value of future income 
streams in the different economic activities in which land is used. It is calculated separately for
forest land, land used in agriculture, land used for holding of livestock and land used for urban
needs. In each type of economic activity the value per ha of land is based on the sum of the
discounted values of net value added per year per ha of land. In the ca:e of forest land, the value
of the land is based on net value added in forestry. Only forest land as an environmental asset
has been given an economic value; other land not used for economic purposes other than forest
land has not been valued. Revaluation of land within the same activity between the beginning
and end of the period is not taken into account, only changes in the value of land when 
transferred from one activity to another. 

All types of degradation have been valued on the basis of avoidance cost per unit of
contaminant or other unit of degradation. In the case of land erosion this cost is valued as thecost of fertilizer to maintain the productivity of the land as it was before erosion took place. For 
ground water loss, the cost was assumed to be equal to what it would cost to re-inject water into
underground water reservoirs. The cost of water and air pollution was estimated on the basis of
the cost it would take to reduce such pollution to acceptable levels. 

III. ACCOUNTING FOR ENVIRONMENTAL IMIPACTS ON ECONOMIC ALrIVITIES 

The aim of the work on environmental accounting is to reflect in quantitative format theeffects of environmental concerr,2 in existing economic analysis. In order for the integrated
environmental and ec(,,omic analysis to have maximum effect, the existing analysis taken as a
point of departure, should be the one that is frequently used as a basis for government policy
decisions and furthermore includes a maximum number of variables in which environmental
impacts could be incorporated. The analysis which best fits these conditions in the Mexican case
is input-output analysis which is based in Mexico on the highly developed data base of SCNM. It 
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is convenient to take SCNM as point of departure when developing SCEEM, as the SCNM database and its analhtical features are easily understood by both users and producers of such statisticsin Mexico, where in the past extensive use has been made of input-output data and analyses forpolicy purposes. By structuring SCEEM in a manner similar to SCNM, both producers and usersof SCNM can easily compare the data base of SCNM with the expanded data set of SCEEM andcan thus appreciate how aggregates of SCNM change when redefined in SCEEM. Also, foranalytical users it would be easy to see how the SCEEM analysis would differ from the analysis
that is traditionally carried out in the context of SCNM. 

The present section starts in Section A with a macro analysis of the economic andenvironmental data, followed in Section B by a similar analysis in which separate economic 
activities are identified. 

A. MCRO ANALYSIS 

1. "Si/ernade QDeruas Nadowls de Mexico' (SCWM) 

Table 1I.L1 is a simplified presentation of the present national accotmts of Mexico(SCNM). With help of this table some basic features of SCNM can be described. 

Behind the present national accounts of Mexico, i.e. SCNM, there is a very simpleanalytical model, which serves a variety of analyses. The simple model includes a supply and use
identity and production functions. 

ENVIRONMENTAL ACCOUNTS MEXICOSupply/usc Tables & Balance Sheets 

Table 111.1.1: Mexico 110 Scheme (SCNM) 
(billion, Mexican pesos) 

Economic Activities 

Production Rest of World 
Final 

Consumption 
Produced 
Capital 

Economic Supply
Total P

75,706,918 M
4,897,328 

Economic Uses 
Total 

Ci 
28,315,216 

Ex 
7,305,293 

C 
34,948.897 

I 
10.034840 

Gross Product Y 
47,391,702 

The supply and use identity can be written as 

P+M=Ci+C+I +Ex (i) 

in which: 

P = production 
M = imports 
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Ci= intermediate consumption 
C = final consumption 
I = gross capital formation (or investment) 
Ex= exports 

A secor~d identity defines gross product or value added (Y) as the difference between 

production and intermediate consumption, i.e. 

Y = P- Ci (ii) 

When substituting this income definition into the first identity, a third identity is derived 
which links gross product and expenditures: 

Y = C + I + (Ex- M) (iii) 

The supply and use ide.iity (i) isrepresented in Table H1.1.1 as the identity between the 
totals of the second and thl'id row, i.e. 75707(P)+4897(M) = 

28315(Ci)+34949(C)+ 10035(I)+7305(Ex)." 

The product identity (ii) is shown in column (1) as the difference between total economic 
supply or output (P) minus total economic uses or intermediate consumption (Ci); i.e. gross 
product (Y) is 47392(Y) =75706(P)-28315(Ci). 

The third product.expenditure ider:tity (iii) is not immediately obvious from the 
presentation of the table; it is reflected in the identity between Y on the one hand and the sum 
of C, I and (Ex-M) on the other, i.e. 47391(Y)=34949(C)+10035(I)+[7305(Ex)-4897(M)]. 

4) For ease of presentation, the last three digits ot the tigures presented in the tables are omitted 

in the text. 
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ENVIRONMENTAL ACCOUNTS MEXICO 
Supply/use Tables & Balances Sheets 

Table HIi.1.2: Enlarged 1/0 Scheme with Produced Asset Balances
(billion, Mexican pesos) 

Economic Activities 

Production 
(1) 

Rest of World 
(2) 

Final 
Consumption 

(3) 

Produced 
Capital 

(4) 

Opening Assets 
Prod. Assets 

Ko. p. ec 
111,162.310 

Economic Supply P M 
Total 75,706,918 4,897,328 

Economic Uses 
Total 

Ci 
28,315,216 

Ex 
7,305,293 

C 
34,948,897 

I 
10,034,840 

Depreciation Depr. 
5,331,186 

-Depr. 
(5,331,186) 

Net Product Yn 
42,060,516 

In 
4,703,654 

Revaluation 
Prod. Assets 

Rev. p. cc 

Closing Assets 
Prod. Assets 

K1. p. cc 
1115,865,%5 

The first step in deriving SCEEM, in which asset balances of environmental assets or 
natural resources play an impoitant role, is to expand SCNM with th,. corresponding asset
balances of produced assets, which are not regularly compiled in Mexico, but which form an 
integral part of the SNA. This expansion of SCNM, which is represented in Table 111.1.2,.changes
the input-output scheme from one that can only be used for static analysis of the input-output
type to a dynamic input-output model in which capital output ratios can be identified and used in
analysis of growth. The extended scheme of Table 111.1.2 includes three additional elements as 
compared to the scheme of Table 111.1.1, i.e. 

K0() = opening stock of produced assets 
KI(,) = closing stock of produced as.ets 
Depr = depreciation 

The three elements are used to define the additional asset balance identity, which
explains the relation between the opening and closing stocks of produced assets (Kl( ), K0(pj) 
on the basis of changes in produced capital. Further changes are reflected in (net) product and
(net) capital formation. Both were defined gross in Table 111.1.1 and are replaced by net versions 
after deduction of depreciation in Table 111.1.2. 

The asset balance presented in the last column of the table has the following format: 

KI,,, = KO , + (I-Depr) + Revp.. 
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One element, Rev.., s-anding for revaluation of produced economic assets is added for
the purpose of completeness. However, in Table 111.1.2 no value has been entered for this
clement as revaluation of produced assets is not taken into account in the additional data th:rt 
were compiled. Thc asset balance in monetary units, as presented in Table III.J.2 therefore takes 
the following quantitative format: 

115866(K1P-) =111162(KO,.) +[10035(I)-5331 (Depr)] 

As one of the elements which explains the change in the value of produced assets is
depreciation, incorporation of depreciation is an essential element ofchanging the static i/o model
of SCNM to a dynamic one. The incorporation of asset balances in the expanded version of
SCNM is therefore accompanied by a corresponding change from using gross product (Y) in
Table III.1.1 to net product (Yn) in Table 111.1.2, and this changes the national accounts identity
presented above as follows (page 11): 

Yn = C + In v (_: - M) 

in which Yn and In are ijet product and capital formation concepts from which depreciation has 
been deducted. 

2. Sistema de OQcntas Ecologicas e Ecortonticas de Mexico (SCEEM) 

a. Conceplual Framework of SCEEM 

SCEEM takes SCNM as point of departure in its design, while introducing a number of
modifications. It includes a wider asset boundary, covering not only produced assets, but also

non-produced natural or environmental assets. Based on the wider asset boundary, SCEEM

includes imputations for additional expenditure items which 
are related to depletion and
degradation of non-produced assets. Furthermore, taking into account the imputed items,

SCEEM incorporates modified concepts of net product 
or value added, which are derived by
deducting not only the traditional cost items, but also imputed items which correspond to
environmental cost of depletion and degradation. Finally, SCEEM changes the concept of capital
formation as used in the traditional analysis of SCNM and introduces a new concept of capital
accumulation which takes into account not only changes in proAuccd assets as a result of
 
production and depreciation of such assets, but also changes in the stock of non-produced assets

resulting from new finds of inon-produced assets and deteriorations of non-produced assets as a
 
consequence of economic activities. 

The modified features of SCEEM can be easily appreciated from the presentation ofTable 111.2. They can be compared with the features of the traditional SCNM which is identified 
by the shaded areas in the table. 

SCEEM in Table 111.2 includes two additional columns for the incorporation of asset
balances of non-produced assets alongside those of the produced assets that were included in
SCNM. The first additional column refers to non-produccd assets that are directly "used" in
economic activities together with produced assets; both groups are labeled economic assets. The
second additional column refers to assets that are only "affected" by economic activities--so-called 
environmental assets. Economic assets are used as production factors in the generation of output,
and production analysis requir s that full balances including stocks of economic assets are
available. Environmental assets are not considered as production factors in this sense; their 
contribution to the generation of output is not fully understood and/or perceived in existing
analysis and this is generally reflected in the non-availability of information on asset balances 
including data on stocks of those assets. 
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In the case of Mexico, oil reserves and land used in agriculture, livestock management and 
urbanization are treated as non-produced economic assets, while water (including ground water),
air, soil (lost through erosion) and also all forests will be dealt with as environmental assets.
Forests are included as environmental assets because it was not possible to distinguish in the data 
between virgin forests and forests that are used for commercial logging and which should have 
been treated as an economic asset in the same manner as oil. Both ground water and soil are
treatcd as non-produced environmental assets either because their contribution as a production
factor to the generation of output is not sufficiently clear (ground water) and/or because no asset 
balances could be obtained from available data (soil). 

Corresponding to the incorporation of a wider asset boundary in SCEEM, additional cost 
are incorporated which reflect the use and/or deterioration of non-produced assets as a result of 
economic activities. In Table 111.2 two types of imputed costs are represented. The first type
(Ci,,)are imputed costs related to depletion and losses reflecting deterioration of land that is
transferred from the environment to economic activities, and the second type of imputed cost
(Ci.,) covers the deterioration of the environmental assets as a cotasequence of economic 
activities. For purposes of this pilot study, the cost of depletion includes the cost of depleting oil,
timber and ground water reserves. The imputed cost of land use refers to the trees -
representing the eco-system -- that are lost as a consequence of transfer of forest land to 
agricultural land, land used for holding of cattle and land used for the purpoes of urbanization. 
The imputed cost referred to as cost of degradation includes the cost of air and water pollution,
the cost associated with solid waste materials, and also the cost of land erosion and ground water 
loss. 

Following the introduction of imputed cost items in SCEEM, two modified net product
concepts are introduced, called Environmentally adjusted net Domestic Product 1 and 2 (EDP1
and EDP2). EDPI --or what is represented in the table as Ynl -- is derived by deducting from
NDP in SCNM the environmental uses related to depletion and land use, i.e. 

Ynl = Yn - C1"' 

and EDP2 --or i'n2 -. isobtained by further deducting the cost of degradation, i.e. 

Yn2 = Yn - (Ci, + Ci,,) 
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ENVIRONMENTAL ACCOUNTS MEXICO
 
Supply/use Tables & Balance Sheets
 

Table Im.2: Sistema De Cuenta- Economicas De Mexico (SCEEM)
 
Basic Structure
 

Economic Activities 

Production Rest Final Economic Assets Non-prod. 
of Cons Env. Assets 

World ump-
tion 

Produced 
Assets 

Non-prod. 
Assets 

Opening Assets Ko.p.ec Ko.np.ec Ko.np.env 

EconomicSupply P M 

Economic Uses Ci Ex C I 

Depreciation Depr Depr. 

Net Domestic 
Prod. (NDP) Yn In 

Environment -I.np.env
Uses: I.np.ec 

Depletion and 
Land Use 
Concerns Ci.depl -Dpl.np.ec -Dpl.np.env 

Eriv. Adj. Net -IAn.envl 
Prod. Ynl IAn.ecl 

Degradation 
Concerns Ci.degr -Degr.np,env 

Env. Adj. Net 
Prod. Yn2 IAn.ec2 -IAn.env2 

(= IAn.ecl) 

Revaluation Rev.p.ec Rev.np.ec Rev.np.env 

ClosinLAssets K1.p.ec KI.np.ec KI.np.env 

There are two reasons why a distinction is made between EDPI and EDP2. The first is 
that the valuation of depletion cost and the cost of land use is summarized above is directly 
linked to the market value of the assets that are depleted or transferred to economic use. On the 
other hand, imputations for the cost of degradation arc much less close to market valuations and 
therefore much more controversial elements in the analysis. A related reason is that the cost of 
depletion and land use taken into account in the calculation of EDP1 relates to the use of 
economic assets, whereas in the derivation of the EDP2 not only the cost of depletion of non
produced economic assets is taken into .account, but also the cost of affecting non-produced 
environmental assets such as air, water (including ground water loss) and soil (soil erosion). 
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Another feature of SCEEM which is different from SCNM is in the introduction of twonew concepts of net capital accumulation. One such concept refcrs to net accumulation ofeconomic assets (IAn.) and another to net accumulation of environmental assets (lAn,,). 
Net accumulation of economic assets is defined as the change in the productivecapacity i.e. capital u sed in prxluction, Including not only, produced assets, butalso non-produced economic assets. Net accumulation of environmental assets isthe net change in the quantity and quality or environmental assets as a result of 
economic activities. 

The enlarged concept of net accumulation of economic assets includes net capital
fornmation and two additional elements related to non-produced economic assets, including 
anelement representing "investments" in rn)n-produced assets, which result from the transfer ofenvironmcntal assets to economic activities (I ) and another element representing the depletionof non-produced economic assets (Depl " ). [n the case of Mexico, the "investment" elementincludes the transfer of land and mineral reserves to use in economic activities, while thedepletion element refers to the depletion of oil. Depletion of timber and ground water is notincluded in net accumulation of economic assets, as timber and ground water are not treated aseconomic assets (see above page II but rather as environmental assets. Also excluded from netaccumulation of economic assets is revaluation of produced assets (Rev .), non-producedeconomic assets (Rev,) and non-produced environmental assets (Rev, ,L,). 
The table distinguishes between net accumulation of economic and environmental assets 

related to Ynl and Yn2, which are defined as follows: 

IAn,, = IAnt, = In + (In,' - DeplnP,,) 

IAn,, = -(Inp.env + DeplnL ) 
IAn,. = -(Inp.env + Deplp + Degrn ) 

When approaching Yn I and Yn2 from the expenditure side, while using the above
definitions of IAn,. and IAn, 
 the following identities hold: 

Ynl = C + (IAn, - IAnt,) + (Ex-M)
Yn2 = C + (IAn, - IAn,.) + (Ex-M) 

Both identities show clearly the change in the traditional national accounts identity, after
incorporation of environmental assets. Net accumulation of economic assets (IAn,)
reflected in Yn. is only partlyAn important component of net accumulation of economic assets is directlybased on the transfer of environmental assets to economic activities; and this is reflected in anegative entry for IAn,. 

b. SCEEM Applied to Environmental Concerns 

The conceptual scheme explained above is applied below to the three environmental 
concerns separately. 

(1) OiP Ertraction 

The incorporation of the oil extraction concern in Table 111.3.1only two elements of environmental uses, i.e oil depletion and 
is very simple. It includes 

new finds of oil, both of which areexpressed in physical terms. Oil depletion (1263 million barrels) is shown as an extraenvironmental cost (C ) and a reduction in the value of non-produced economic assets(Depl~p .). New finds ol oil (415 million barrels) is presented as an addition to non-producedeconomic assets (I,.) and as a reduction in the quantity of environmental assets 
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ENVIROKMENTALACCOUNTS 
MI"CO
 
Supplyiuc Tables & Bahln Sbeets 

Tablc 1113.1; Enlarged I/O Scbme with MAcc B-Ilom (blIlica. Mexico pesce) 
and AduumntsforNet Chnge inOl Resr .. i uni 

Eoomi AacLila 

Ecooaede AMMA t " 
Production Rest of bina UnIt of 

world CDOSUMPiUM Produced Kovd Not~ro. Mcuwe 

Opening Assets Kopec Koanpecc Ko.np.cav 

Prod. Assct 111,162,310
Oil 

71,750 mU. barrels 

Economic Supply P M
 
Total 75,706,918 4,897,.328
 

Economic Uses Ci Ex C I
 
Total 28.315,216 7.305,293 34,948,897 10,034,840
 

Deprec.stion Depr -Dpr5331,186 (5,331.186) 

Environmental Use: 
Oil Extraction Concerns CLdcpl -Depl.np.cc 

Oil Depletion 1,265 (1,265) mro.barrels 

Inp.ec -Lnp.cnvNew Finds of Oil 1 415 (415) md. barrel. 

Net Product: EDPI Ynl LAnlec IAnl.env 
Cosing Atse Kl.p.c KJ..np.cc Ko.np.an


Prod. Auts 115.865,965
Oil 

70,900 mil.buarcs 

As a result of the incorporation of these two elements, there are changes in EDP1 ascompared to NDP, and in net accumulation of economic assets as compared to net capitalformation of SCNM in Tables If.l. 1 and 2. Even though the environmental uses are in physicalterms, it iseasy to see the direction in which these macro aggregates would change. EDPI (Ynl)would decrease with the amount of oil extracted (C,,)and net accumulation would change as aresult of the difference between what is extracted (Depl.) and the new finds of oil reservestI .),
The difference between the decrease of Ynl and net accumulation of economic assetswould be the decrease in non-produced environmental assets (oil reserves) that are transferred
from the environment to economic uses (-",). 

The asset balances of oil are presented in the column for non-produced economic assets,which show the following quantitative relation between closing and opening assets of oil in terms 
of million of barrels 
KI.. = KO - (Depl,, L. 
70900 = 71r50 ( 1265 415) 
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(2) Deforestationand Land Use 

The concern of deforestation and land use is represented in Table 111.3.2. It includesthree separate elements of environmental uses, i.e. the logging of trees as part of the forestryactivity (7626 thousand cubic meters), the transfer of forest land to economic activities inagriculture, livestock holding and urbanization (277589 ha), and finally the losses in terms of treesresulting from the transfer of land from the environment to economic uses (35474 thousand cubic
meters). 

The cost of logging of trees is presented as intermediate cost of production (C ) and asforests are treated as environmental assets (see above page 11), a counterpart reduction in nonproduced environmental capital (Depln,.,). The transfer of forest land to economic uses isreflected in an increase in non-produced economic capital (1,,_) and a decrease in non-producedenvironmental capital (-InlR). The transfer losses resulting from this transfer of land are shownas intermediate cost of the activity (i.e the construction industry, which is responsible for tle
output called "improvemenL to land"), which carries out the preparation of land for economic 
use
(C, ) and a reduction in environmental capital (-Depl,,,). 

EDP1 (Y) is reduced as a result of logging cost and losses of trees due to the transfer ofland to economic uses. Net accumulation of economic assets (IAn,) as compared to net capitalformation though, is increased with the amount of forest land transferred to economic uses. Thedifference between the reduction in Ynl and the change in net accumulation of economic assetsas compared with net capital formation, is entirely reflected in losses of environmental capital aspresented in the coiumn of the environment (-IAn,). 

The asset balances that are affected by the deforestation and land use concerns are those
for land in economic uses, which is presented in the column for non-produced economic assets,
forest land which is included in the column for environmental assets, and timber which is alsopresented in this column. The three asset balances in quantitative form are as follows: 

KI ,,= K0. ,,P+ I '
 
140019157= 1397415X + 277589
 

land used for econonic purposes (hectares) 

KIn- = K0 - 1
55800943 = .67852- 277589 forest land (hectares) 

KI P = K0. - Depl

3082168 = 3125268 - (7626+55474)
 

trees lost (thousand cubic meters) 
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ENVIRONMENTAL ACCOUNTS MEXICO 
Suippjuc Tabks & Balanoe Sbcet 

Table 11,32 Enlarged LO Scheme with Asi Ban (billion, Meico pw)
and Adjust ents for Changes In Land Use and Ddorestton (physical units) 

Economic Activities 

Environ. 
Economic As.ets mWnt Physical

Production Rest of Final Unit of 
Wor Consumption Produced Non-prod. Non.prod. Measure-

S -n.v. Ast ment 

Opening Assets 

Kop.ec Ko.np.ec Ko.np.eav
Prod. Asset 

111,162,310 

Land 
3,125,263 thou. cu. m139,741.568 56.078.532 hcctares 

Economic Supply P M
 
Total 
 75,706,918 4,897.328 

Economic Uss Ci Ex C ITotal 28.315.216 7.305,293 34,948,897 10,034,840
 

Depreciation 
 Depr -Depr 
5.331.186) 

Environmental Una
 
Deforestation Concerns 
 Ci.depl IDepl.np.env
Logging 7,626 (7,626) thou. cu. m 

Forest Land Transfer to 

I.ne *Inpenv


CC.uSM2"77.589 
(277,589) bectares 

Transfer o.sc 35.474 -Depl.np.envT35,474) thou. cu. in 
Net Product: EDPI Yal IAnl.ec -IAnl.env 
Closing Assets 

KI.p.ec KI.np.ec Ko.np.envProd. Assets 
115,865,965Lnd 

3,082,168 thou. cu. m 
140,019.157 55,800,943 he.res 
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(3) Degradation 

Table 111.3.3 incorporates the effects of degradation. These include soil erosion in terms of tons of soillost, solid waste materials resulting from household activities --also in tons -. , ground water used in terms ofthousand cubic meters, water pollution in terms of the Bio-chemical Demand for Oxygen (DBO) used by natureto destroy the foreign substances in the water, and fina'ly air pollution in terms of tons of various chemicals thatare emitted by industrial production processes. The cost of degradation is presented as environmental cost ofproduction (Ci,.), with counterpart entries inthe column for the environment, representing the deterioration of
environmental capital (-Degr°,,). 

The effect of including these environmental uses is to lower EDP2 (Yn2) in comparison with NDP (Yn)included in the traditional SCNM. There is no effect on net accumulation, as all degradation effects arerecorded as affecting non-produced environmental capital (see Section ILA). The difference between thenegative effect on Yn2 and no effect on net accumulation of economic assets as compared to net capitalformation is entirely reflected in the degradation effects reducing the quality of environmental capital (-Degr,,,)
presented in the column of the environment. 

c. Comparison between SCNM and SCEEM Aggregates and Anatyses, in Monetary Ternms 

In order to overcome some of the limitations of the above analysis in physical terms, a parallel analysis inmonetary terms is presented below. The monetary values are derived by applying the valuations as described inI Section II.B.2 in general terms and presented in the Annexes in more detail. 

The monetary analysis is presented in two tables. Table 111.4.1 includes the monetary valuation of thedepletion and land use concerns, including oil extraction, deforestation and land use concerns. The table arrivesat aconcept of EDPI (Ynl)as defined earlier in Table II.2. Table 11".4.2 presents a similar analysis in monetaryterms for the degradation effects which are added in this table to the monetary valuation of the depletion effects.After incorporation of both effects in the latter table, the concept of EDP2 (Yn2) is obtained. 

(1) EDP1 

Table "If.4.1 reflects ia monetary terms tle same environmental effects as presented in tables 11L3.1 and11.3.2. By applying valuations to the elements of the depletion concerns related to oil, deforestation and land
use presented in those tables in physical terms, estimates are obtained for EDP1 and also for net accumulation
of economic assets (IAn,,,) and environmental assets (.IAn,,). The net product and corresponding expenditure
items are presented on the line for EDPI. As different values have been used for opening and closing stocks
and flow items, revaluation elements (Rev.,. & Rev.,_) have been incorporated additionally in the table. 

The national accounts identity without environmental adjustments, which was in TaE!e I..1.2 formulated
 
as:
 

Yn = C + n + (Ex - M) or,

in quantitative terms:42060516=34948897+4703654+(7305293-4897328)
 

:hanges in Table 111.4.1 to: 

Ynl = C + (IAn,1 - LAn,_) + (Ex-M)

)r39662772 =34948897+(24215455-21939545) +(7305293-4897328)
 

he elements in the above expression that have changed are net product and net accumulation. -All other
elements are unaffected. 
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ENVIRONMENTAL ACCOUNT MEXICO 
SupplyAuc Tables & lice Shect 

Table 11133. Enlar od L'O Schcmc with /use t ail (loo. Meico pesos) 
and Adjusumcin for Degradation of Air. Water and Land (physical units) 

Economic Activities 

Environ-

Production Rest ol Final 
Econonmic acta ment Physic 

Unit of 

I 
World Cosumption Produced 

Asetst 

Non-prod 

EO, 

Non-prod. 

Env.Asset, 

Memure. 

Opening As.eu K.p.cc Ko.np.ce Ko.np.env
Prod. Asset 111,162,310 
Land 
Water 

Air 

Economic Supply P M 
Total 75.706.918 4.897.328 

Economic Uss Ci Ex C I 
Total 28.315,216 7.305.293 34.948.897 10,034.840 

Depreciation Depr -Depr 
5,331,186 (5.331.186) 

Environmental Use=
 
Degradation Concerna CLdepl 
 -Degr.rp.env 
Land 
SoilErosion 420,992,059 -420,992.059 tons 
Solid Wastes 18,228.157 -18,228,157 tons 

Water 
Ground Water Us 2.456 -2,456 thou.cu.m 
Water Pollution 2,59,2"75 .2,359,275 tons DBO 

Air 
Sulfur Diodde 6,646,070 -6,646.070 tons 
Nitrrg. Oxides 1,804,408 .1,804,408 tons 
Hydrocarbons 2.3.,3030 -383,030 tons 
Carbon Monodde 17,967.872 tons.17,967,872 
Suspended Particlea 477,529 .477529 Ioni 

Net Product: EDP2 Yn2 IAnLcc (AL-ece) -lAnl.env 

Closing Auets KI.p.ec K~np.ec Ko.np.ctv 
Prod. Asit 115.865,965 
Land 
Water 

Air 

The table includes revaluations for oil, timber and land. The revaluations for oil and
timber are residuals obtained as the difference between the value of closing minus opening stocks
and the net changes due to new finds and depletions, which are all valued separately. The
revaluation of oil and timber therefore includes two elements: the first one refers to the change in 
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the value of resources remaining between the opening and closing balance shces, and the secondelement reflects the revaluation of the extracted oil or timber between the opening balance sheet
and the moment of extraction. 

The revaluation for land used in economic activities is negative. The reason is that land istransferred at its value as forest land, which is derived as the sum of discounted revenues accruingif all timber would be harvested for purposes of lumbering; this value was estimated to be 38.15million pesos per ha. Once incorporated in the column for non-produced economic assets 'tvalue, the land is then revalued to the value per ha of its use in economic activities. In most 
this 

instances this value was much lower than the value per ha of forest land (agriculture: 2.64 mill.pesos/ha; livestock holding: 1.99 mill. pesos/ha); forfe:.t land that was changed to waste land after use in shifting agricultural cultivation was assumed to have no value after this use. In the case ofurbanized land, the value was higher, i.e. 75.5) nii. p,!sos/ha. As a result of these generally lowerland values in economic uses, the revaluation element (-1829) is negative in Table III.4.1. 

fhe valuation used for oil and timber in Table 111.4.1 is the net rent value, i.e the marketvalue minus cost including a normal profit. An alternative value proposed by El Serafy (1989)suggests that both oil and timber -c valued as the sum of discounted values of depletionallowances which would be needed to secure a continuous income stream (after deduction of thedepletion allowance) even after the natural resource has been depleted. Both for oil and timberthe depletion allowance is much lower than the net rent. For oil the net rent is 1162 pesosMex./barrel and the depletion allowance is only 160 pesos Mex./barrel; for timber the net rent is21.527 pesos Mex./cubic meter, while the depletion allowance is only 1.46 pesos/ cubic metcr. Ifthese much lower valuations would be applied to the extraction of oil and timber, the cost ofdepletion would be much lower and thus EDPI would be higher. The quantitative result of thesealternative valuations as presented in Table 111.4.1. supplement, shows that EDPI would increasefrom 39662772 to 41795147, and the element of revaluation due to extraction would becorrespondingly decreased with the same amount from 84820456 to 82688082.' 

S The large differences between the two valuations are due to the long period in which oil and 
timber would be available. Several questions may be asked with regard to the alternative valuation.Would it indeed be feasible to find in a country like Mexico alternative investment potential thatwould be able to absorb the depletion allowances of oil and timber production. If that were the case,why would oil and timber not be exploited more rapidly? However, if resources were exploited more
rapidly, prices of the products (oil and timber) may drop as a result of increased supply, andalternative investment possibilities may be reduced, which would result in lower interest rates. Thiswould mean, that in the long run, the net rent method and the El Serafy method proposed by El 
Serafy (1989) may result in similar valuations. 
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Table IIA.1: Enlarued 1/OScheme with Asset Balances and Adjustments 
forOil Depletion, Land Us and Defteutalon 

(billion, M =dlo pes ) , _... . .__ .... 

Economic Ativities 

Economic Assets.ea 
:....viro* 

Production Rest ofWord FlowEConsumption Produced Non-prod. Non-pd.. 

Opening Aws 
Prod. Asset 
Timber 

Oil 
Land 

Ko.p.ec 
111,162,310 

66,584,000 
339.259,491 

Ko.np.cnv 

46,988,404 

1,483,758,406 

Economic Supply P M 
Total 75,706,918 4,897.328 

Economic Uses Ci Ex C I 
Total 28,315.216 7,305,293 34,948.897 10,034,840 

Depreciation Depr 
5,331,186 

.Depr 
(5,331,186) 

Environmental Uses: 

Oil Eraction Concerns Ci.dcpl .Depl.np.ec 

Oil Depiction 
New Finds of Oil 

1,469,930 .1,469,930 
I.np.ec -l.np.cnv 

Deforestation Concerns 
482,320 -482,230 

Logging 164,165 .Depl.np.env 

Forest Land Tranf. .164,165 

o Mcuses Lnp.ec -I.np.env 

Transfer Losses 763,649 
20,529,501 -20,29,.501 

-Depl.np.-nv 

-763,649 
Nei Product: EDPI Ynl 

39,662772 
Ex •M 

2,407,965 
C 

34,948.897 
IAn2ec: 24,245,455 -lAnl.env 

-21,939,545 

Revaluation 

Prod. Assets 
Rev.p.ec Rev.np.ec Rev.np.cnv. 

imber 
Oil 52,52,200 

32,368,236 

Land -18,290,522 

ClosingProd. AssetsAssets K1.p.ec115,865,965 rj.np.ec Kopec 

Tmbcr 
78,428,847 

O00 118,048,500 
Land 341,498,470 1,463,228,905 
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(2) EDP2 

Tablc 11.4.? presents thc samc 

degradation elements as were included in 
Table I.3.3 in physical terms. The 
elements are valued along the lines as 
described above in Section II.B.2, using
valuations which are presented in the 
tables in the Annex for each of the 
degradation concerns. All counterparts of 
the degradation cost presented as CI, in 
the column for production are included in 
the column for the environment. None of
the degradation therefore affectz net 
accumulation of economic assets: the only
effects are on net accumulation of 
environmental assets (IAn,,). 

The revised national accounts 

identity is presented in the row of net

product, i.e. 


Yn2 = C + (IAn. - IAn,,) + (Ex-M) 

or 36448314=34890558+(24245455-

25095664)+(7305293-489738) 


which is different in a number of respects 

from the traditional identity in SCNM 

defined in Table 111.1.2 as
 

Yn = C + In + (Lx - M) or, 
in quantitative 
terms:42060516=34948897+4703654+(7 

30  
5293-4897328) 

Net capital accumulation of 
economic assets minus that of 
environmental assets is negative as 
compared to a positive value for capital 
formation in economic accounting, and 

Table 111.4.1, Supplement
 
EDP and Asset Balances Alternatively
Valued on the IBasis of Net Rent 

and A Dhetiof Allowan 
and A Depletion Allowances 

(billion, Mexico pesos) 

Opening Stock 
Timber 46,988,404
Oil 66,584,000 

Oil 
New Finds of Oil 482,230 
Depletion 

Valued on Basis of: 
Net Rent (1,469,930) 

Depletion Allowance (202,400) 

Timber, Net Reduction 
Valued on Basis of: 

Net Rent (927,814) 

Depletion Allowance (62,969) 
Adj. to EDP 1 2,132,375 

EDP D 39,662,772 
EDPADJ. 41,795,147 

Revaluation, Based on 
Depletion Allowance 82,688,082 
Net Rent 84,840,456
Adj. to Revaluation (2,132,375) 

Closing Stocks
Timber 78,428,847 
Oil 118,048,500 

this results in a much lower value for Yn2 as compared 'o Yn. It should furthermore be noted
that in the derivation of Yn2, an additional deduction has been made for environmental servicesproduced by the government in the form of sanitation services. They are treated as intcrme-diateconsumption of (domestic) household production activities. As these expenditures (58339) are
dealt with as final expenditures in SCNM, thi. treatment lowers final consumption (C) from34948897 (in Table 111.1.2) to 34890558 and correspondingly reduces Yn2 further as compared
with its value in previous tables. 
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-. Table 114.2 Enlarged 1O Scheme with Aset Balances including Adjustments
for Degradation and Environmental Protection Expenditures

(billion, Mexican pesom) 

Opening Assets 

Produced Assets 

Timber
 
Oil 
Land 

Water
 
Air
 

Economic Supply 

Total 


Econownc Uses 

Total 


of wh:h Env. 
Protect. scrvices
 

Industry 

Households 


Depreciation 

Environ. Uses 
Oil Extraction, Deforest. 
& Land Use Conccras 
(total) 

Degrad. Concerns 

Land
 
Soil Erosion 

Solid Wastes 


Water
 
Ground Water Use 

Water PoUuton 


Air
 
Sulfur Dioxide 
Nitrog. Oxides 
Hydrocarbons 
Carbon Monoxide 
Suspended Particles 

Sub-total Degradation 

Net Product: EDP 2 

Degradation 
Produced Assets 
Timber 

Land 

Closing Assets 
Produced Assets 
Timber 
Oil 
Land 
Water 
Air 

Production Rest of inal t conornic Ami= Eonnsent 
World Co mp- Non produced 

tion Non.prod. Env. Assets 
Produced Ecor,
Capital Assets 

Ko.np.ec Ko.np.ec Ko.np.env 
111,162.310 46,988,404 

66,594,00 
339259.491 1,483,758,406 

P M 
75,706,918 4,897,328 

Ci Ex C I 
28,315,216 7.305,293 34,94,897 10.034,840 

P.envp P.envp 

92,855 291,385 
58.339 

Depr 
5.331.186 

-Depr 
-5.331.186 

Ci.depl Lnp.ec -Depl.np.env. 
-Depl.np.ec 

2397,744 19,541,801 -21,939,545 

CLdegr. -Degr.np.env. 

448.880 
197,269 

-448.880 
.197,269 

191,568 
662.456 

.191,568 
-662456 

234.792 
137,442 
127,409 

-234,792 
.137,442 
-127,409 

1,072,826 -1,072.826 
83,427 -83,477 

3,156,119 -3,156,119 

Yn2 Ex - M C IAa.ec2 (-tAn.eel) -LAn.env2 
36,448.314 2407,965 34.890.556 24,245,455 -25.095,664 

Rev.p.ec Rcv.np.ec Rev.np.env 

32,388,256 
52.452-200 

-18,290,522 

KI.p.cc 
115,865,965 

KI.p.rx Kl.p.ec 

78,428,847 
118,048,500 
341.498,470 1,463,228,905 
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The incorporation of values for output.of environmental protection services in the table,permits to compare those with the corresponding degradation effects. From the macropresentation in Table 1114.2 it can be observed that the total value of environmental protection
services (151194=92855+58339) is only 5% of the total value of environmental degradation cost(3156119). It isquestionable, however, how to interpret these figures, as it is not certain whetherthe degradation effects measured are gross, i.e. before the protection services were carried out, or are net values after incorporation of the effects of these services. Given the manner in which thedegradation effects are estimated, however, it is-mre likely that at least some of the effectsmeasured are gross effects and that therefore there is some double counting, because the cost ofenvironmental protection services and the degradation they try to eliminate are deducted at the 
same time to arrive at EDP2. 

(3) Comparative Analysis of EDP1 & EDP2 

The analysis j resented above is summarized in Tabl1.1.5 below. 'he,.dk;shuw indramatic form, how changes in net product from NDP to EDPI and EDP2 would haveconsequences for analysis. In the case of NDP, the table shows that final consumption is83% ofNDP and net capital formation is 11%. When changing to EDP1, final consumption increases to88% of EDP1 and net capital accumulation is less than 6%. It is true that net accumulation ofeconomic assets would be nearly 12% of EDP1, but the effect of this increase is eliminatedbecause a large part of the net accumulation in economic assets is directly taken from the
environment (the environmental capital is reduced by 6% of EDP1). When ex'.ending theanalysis to EDP2, final consumption is further increased to nearly 96% and net capitalaccumulation becomes a negative -2%, which is the net result of an increase in net accumulation
of economic assets to nearly 13% of EDP2 and a decrease of environmental capital which 
amounts to -15% of EDP2. 

Table 111.5:Compatraale Analysis of Expendiure Distribution 
of__DP,oDP1Pi and EDP2 

NDP .Di RPI ,Disr. EDP2. % aD. 
_ _ 1edEzpend. _ Expend. 

Net ProductlExpendiure 42,060,516 39,662,772 36,448,314 

Fuud Consumption 34,948897 83.09 34,9488 88.12 34,890,558 95.73 

Capital Accumulaton, Net 4,703,654 i1.18 2,305,910 5.81 50,209 -2.33 

Economic Assets 
Environmental Amu 

4,703,654 11.18 4,703,654 
2397,744 

11.86 
-6.05 

4,703,654 
-5l53,863 

12.90 
-15.24 

Expons-Imorts 2,407,965 5.73 2,407,965 6.07 2,407,965 6.61 
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B. ANAL YSIS BY ECONOMICACTIVITIES 

1. Comparison of SCNM and SCEEM Agfyeates by Economic Activities 

The analysis above of environmental impacts on economic aggregates has been carried out 
in macro format, showing how main aggregates of net product are affected by the incorporation of
depletion and degradation effects, how net capital formation changes into a concept of net
accumulation which refers to all economic asset., produced as well as non-produced, and finally
how final consumption and net product are affected by a different treatment of environmental
expenditures that are included in final consumption of SCNM. While such macro analysis is
useful, it does not provide the information that would be needed for operational government
policies. Therefore below, the analysis has been extended to identify the depletion and
degradation effects by economic activities and determine the sectors which are using the economic 
assets in their production processes. The sectoral analysis focuses on three elements, i.e. value
added, balances of ecoaomic assets including produced as well as non-produced assets, and also
the environmental protection expenses made by different sectors. The quantitative results of this
study are refiected in Tables 111.6.1 and 111.6.2. 

(a) Value added 

Table 1.6.1 presents a breakdown of the production data by economic activities, including
not only the traditional output and intermediate consumption components, but also the values of
depletion, degradation and land use effects. Environmental protection expenditures are also
identified in the, table for each industry and (domestic) household production activities, and 
presented as "of which" items that are reflected in the output and intermediate consumption
figures of each industry. The net product concepts -- NDP, EDP1 and EDP2 -- have been
 
identified in each of the three sections of the table: NDP iscalculated first, followed by'EDPI

after incorporation of the depletion and land use effects, and then EDP2 is calculated after
 
incorporation of the degradation effects. The environmental uses presented are the same as in
Tables 111.4.1 and 4.2; the totals for the national economy between the present table and the 
previous two tables coincide. 

An additional economic activity called household production activities is introduced in
order to allocate the environmental impacts of household consumption. This column will not only
include the environmental impacts of household consumption, but also the environmental 
expenses made by households. The environmental protection expenses made by government on
behalf of households, which are treated in SCNM as final consumption and thus added to NDP, 
are deducted in the table for the calculation of EDP2 in the same manner as this was done in 
Table 1.4.2 above. 

The oil concern presented in the table only covers oil depletion which is recorded as
environmental cost of the oil industry. New finds of oil are not dealt with in this part of the 
table, as they are treated as net accumulation of economic assets with a counterpart negative
entry for net accumulation of environmental assets. The oil industry includes only extraction and 
not refining. 
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The deforestation concern includes two elements, i.e. logging and transfer losses due tothe transfer of environmental land to economic uses. The depletion cost of logging is allocated tothe forestry industry. Reforestation is assumed to be the result of forestry activities and thereforededucted from trees lost through logging of timber in forestry. The transfer losses are allocatedto agriculture and animal farming and breeding, insofar they concern the losses due to transfer ofenvironmental land 'to these economic activities. Losses allocated to agriculture also includelosses due to forest fires and losses of trees due to the conversion of forest land into waste land;allocation of these losses to agriculture is based on the assumption that these losses are caused,for example, by shifting cultivation. Transfer losses due to the transfer of land for urbanization purposes is allocated to the construction industry, as this industry includes all the cost related to
construction for purposes of urbanization. 

Soil erosion is only identified for agriculture, animal farming and breeding, and forforestry. Ground water use is only measured for agriculture, animal farming and breeding,manufacturing, other services, government services nnd ho,,seho!d production (i.e. consumption)
activities. 

Air and water pollution are mainly allocated to the oil industry, manufacturing, electricity
production, transport, other services and household production activities. Solid wastes areassumed to be only generated by houscholds in their capacity Therefore allas consumers.
environmental impacts of solid wastes have been allocated to the column for household 
production activities. 

(b) Capital Stock anti CapitalAccumulation 

The balances of economic assets by economic activities are presented in Table 111.6.2.
The rows of the table include, for each sector, asset balances for produced assets and relevant
non-produced assets. The table distinguishes between fixed assets and stocks. 
 For the Fixedassets, the asset balances include as columns the opening and closing stocks, gross fixed capital
formation, consumption of fixed capital and net accumulation of economic, non-produced fixed
assets. The closing balance of fixed assets is equal to the opening balance plus gross Fixed capital
formation, minus consumption of fixed capital plus net accumulation of non-produced economic
assets. For stocks, the asset balances also include the opening and closing stocks as well as
 
separate columns for changes in stocks of produced 
assets and n n-produced assets. In thissection of the table, closing stocks are equal to opening stocks pius changes in stocks of produced

and non-produced ass-.ts.
 

The table refers exclusively to economic assets that are used in production aid thus
contribute directly to the generation of output and value added. 
 The non-produced economicassets included in the fixed asset section of the table refer only to land used for agriculture,
animal farming and breeding and land used for purposes of urbanization. The non-producedeconomic assets included in the stock section of the table cover only oil reserves. Other nonproduced assets, such as standing timber, forest land and also air anad water are not included inthe table as these are treated as non-produced environmental assets. 

Non-produced assets specified by industry are land used in agriculture and animal farming,and oil reserves depleted by the oil industry. Land used for purposes of urbanization is allocatedto a group of industries together which include all except agriculture and animal farming, forestry,
and oil and other mining. 
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The balances of produced assets by economic activities were especially compiled for thepurposes of the present analysis in order to be able to determine the total stock of produced aswell as non-produced assets used in production. Opening and closing balances of produced fixedassets and stocks are obtained for all sectors, except for the government sector (public
administration and defense). 

Two revaluation elements are incorporated implicitly. The first one refers to revaluationof land when it is transferred from the environment (forest land) to economic uses. Contrary towhat was done Table 111.4.1 where land transferred was valued as forest land, land transferred toeconomic uses is valued in Table 111.6.2 at its value in economic uses (in agriculture, livestockholding and urbanization). Therefore, any change in its value from forest land to land used foreconomic purposes is not explicitly presented in the table but included with net accumulation ofnon-produced economic assets. The other revaluation element concerning oil is explicitly
included in the stock section of the table as changes in stocks of non-produced assets.
 

2. Comparative Analysis of Performance and Growth in SCNM and SCEEM 
The information on value added and capital balances by activities can be used to assesseach sectors' perfrermance and growth potential, using alternatively estimates that are linked toNDP, EDP1 and EDP2. This is done in Tables 111.6.3 and 111.6.4 below. Table 111.6.3 has threesections, i.e. one presenting alternative distributions of NDP, EDPI and EDP2 by economicactivities, a second section comparing the distribution of capital when using NDP or EDPI, and athird section comparing capital output ratios between the three types of concepts. Table 111.6.4compares the environmental protection expenses made by each sector with the corresponding


values of degradation effects.
 

The first section of Table 111.6.3 shows that there is a considerable change in thedistribution of value added when environmental uses are incorporated. The sectoral contributionsnegatively affected are those of animal farming , forestry, and oil: The centribution of animalfarming drops from 2.64% for NDP to 1.49% for EDP and to .93% for EDP2; the contribution offorestry drops from .54% through .15% to a negative contribution of -.08%; the oil sector'scontribution drops from 3.50% through 0.00% to a negative -.20%. There are three sectors'contributions that increase or remain the same in the case of EDPI and decrease again when
degradation effects 
are taken into account for EDP2: The first sector is agriculture whosecontribution remains the same between NDP and EDPI (i.e. 5.61%) and decreases in the case ofEDP2 to 5.57%; the. contribution of electricity, gas and water increase- from .78% to .83% in thecase of EDP1 and decreases to only .05% when also degradation effects are taken into accountfor EDP2; transport, storage and communication is the other sector whose contribution increasesfrom 5.72% to 6.06% for EDPI and then decreases to 4.55% in the case of EDP2. On the otherhand, the manufacturing contribution increases from 20.88% of NDP to 22.15% of EDPI and22.76% of EDP2, and the same applies to constructin (4.097 of NDP, 4.20% of EDPI, 4.57%
of EDP2) and there are minor increases for services, which are generally less depleting or

degrading.
 

The second section of the table shows the changes in the distribution of capital betweensectors, first including only produced assets (CAP), which is compatible with the concept of NDP,and then including produced as well as non-produced economic assets (CAP 1), which iscompatible with the concept of EDPI. CAP and CAPI refer to average stock of capital betweenopening and closing stock, including changes in the closing stock due to revaluatiori. Only aCAPI concept compatible with EDP1 is used, as there is no change in the stock of economicassets between EDPI and EDP2. The changes in the capital distribution are particularly dramaticfor agriculture whose capital contribution increases from 5.00% to 23.77%, animal farming where 
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the increases is from 3.57% to 51.74%, and for oil where it changes from 4.83% to 23.89%.increase is matched by a dramatic decrease in the capital contribution of other industrie's which
The 

drops from 84.43% to 33.42% in spite of the land used for urbanization, which is included in this 
category. 

Tie considerable changes in the value added contributions to net product and capitalparticipations of each sector between NDP, EDPI and EDP2, result in equally drastic changes inthe third section of the table which examines the output/capital ratios, that are an indication ofproductivity in each sector. For agriculture (41.56% to 2.28%); animal farming (27.42% to .28%),forestry (45.38% to 12.34%) and oil (26.86% to 0.0%) there are considerable reductions, and forother industries there are minor reductions (37.93% to 26.49%). For the economy as a whole,
this results in a reduction of the output capital ratio from 37.05% 
 to 9.69%. 

When comparing in Table 111.6.4 the current and capital expenses by each industry onenvironmental protection services with the impated value of degradation effects, there are alsolarge differences. The average value of environmental protection expenses as a percentage of thetotal value of degradation effects for the economy as a whole is 23.26%. The percentage forindividual industries is very high--i.e. more than 100%--for other mining and for electricity, gasand water. It is very low--i.e. less than 5%--for agriculture, animal farming and breeding, forestry,manufacturing and transport, storage and communication. Average percentages are found for oil,
other services and also for household consumption. 
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Interdisciplinary teams are critical to the successful planning and conducting of 
many environmental impact studies. The use of an interdisciplinary approach is 
specified in the National Environmental Policy Act and included in the Council 
on Enviropmental Quality (CEQ) regulations. Such an approach invuives inter
action between two or more pertinent disciplines in relation to identifying and 
evaluating the potential environmental consequences of a proposed project, plan,
and/or program. The team leader should be chosen based on his/her experience
in serving as a team leader or project manager, management/leadership skills,
and substantive area of expertise. Teamnmembership should be based on the 
selectien of appropriate disciplines related to the scope and issues to be addressed 
in tie impact study. Team member characteristics should include an orientation 
to working with others, willingness to work on a time schedule organized in 
terms of work efforts, and adequacy in verbal and written communication skills. 
Team management tools which can be utilized include clear statements of work 
tasks, time schedules, and budgetary allocations; planning and conduction of
concise team meetings; planned opportunities for individual work; and clear 
indications of professional evaluations and potential personal benefits from work
ing on the team. Time management is also important for the teaw,leadler and 
each team member. Finally, documentation of the qualifications ;,ndexperience 
of the team is necessary in order to comply with CEQ regulations. 

Introduction 
Environmental impact studies are often conducted by interdisciplinary teans of 
personnel. An interdisciplinary team can be delined as a group of two or more 
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people tra.rned indifferent fields of knowledge with different concepts, methods,
data. and terms organized to address a common problem with continuous inter-
communication among participants from different disciplines (Dorney and Do-
ney 1989). It could be argued that it is an absolute necessity that an environmental 
impact study be subject to joint conduction and evaluation by individuals rep-
resenting several pertinent disciplines. Several philosophical and regulatory rea-
sonLsrg basic to the usage of interdisciplinary teams in such studies. First, 
propostd projects typically have multiple potential impacts, with these impacts
often octvrring on physical and chemical features, biological features, and/or
cultural o socioeconomic features of the environment. No single person can be an expert in the variety of technical fields that might be associated with identifying
and evaluating the potential impacts of specific projects. In addition, it could be 
argued that amore reasoned evaluation can be made via the inclusion of multiple
viewpoints and perspectives, with these viewpoints and perspectives being con-
tributed by members o"an interdisciplinary team. 

The regulatory base: in the United States for having interdisciplinary teams 
involved in cnvironmctal impact studies are derived from the National Envi-
ronmental Policy Act and the Council on Environmental Quality (CEQ) regu-
lations. Specifically, the National Environmental Policy Act, which became
effective in January 1970, indicates in Section 102, Part A, that all agencies of 
the Federal Government shall (Canter 1977): 

utize a systepatic. interdiscltary approach which willensure theintegrated use of theand socialnatural sciences and theenvironmental design artsinplanning and indecision-aking
whi-h my hav a impact on an's envixonmen. 

The Council on Envirnmental Quality issued regulations related to environ
mental impact statement preparation which became effective in 1979. Specifi
cally, in paragraph 1502.6 of the regulations, th following is included (Councilon Environmental Quality 1978): 

Envirnastal impat statmaent bewit! insred shall reped using an inardi.'plinaryntegalt use o"die nmat ad socil science apm-h whichand di envirnmenta desig
aill. The diiepnea theof 
 nmd si s the enimal desin
thescoping 

The concept of an interdisciplinary approach has been defined by Dorney aid
Dorney (1989) as consi.ting of the interaction between two or more different 
disciplines which may range from himple communication of ideas to mutual
integration of organiziag concepts, methodology,pocedurs, pistemooy,ter-
minology, data, research, and education in relation to identifying and evaluating
the potential environmental consequences of a proposed project, plan, and/or
program. 

-The purpose of this paper is to summarize information related to the assemblage 
and natterns of operation of interdisciplinarv teams for environmental impact 
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studies. Consideration will be given to some key characteristics of intez,
plinary teams, selection of the trcam leader, the assemblage of a team,
members, team management, time management, and documentation of thc 
ifications and experience of an interdisciplinary team. The work of an intc: 
ciplinary team is similar to the work performed by task forces in solving parti.
problems or issues within industry and governmental agencies. Some cr
principles to be enumerated herein are derived from considerations rela::-,7 
task forces. 

Key Characteristics of Interdisciplinary Teams 
An interdisciplinary team for a specific environmental impact study can bc 
sidered as a temporary entity which has been assembled, and possibly specif;
appointed, for meeting the identified purpose of conducting an environ,:
impact assessment (EIA) for a proposed project. The team may be assci
with formal authorty, responsibility, and accountability; however, a more t,
approach is the delineation of an informal autho-iy within the team, wit. 
team basically being subjected to the management of the team leader (CIL
and Kerzner 1986). Because interdisciplinary teams are often assembled v; 
an organization, it may be that individual professionals on the team will co;:
his/her routine reporting relationships to his/her administrative superviso;
the other hand, it is possible that the work performance and supervisicindividual professionals will be assigned to the team leader on an ad hoc . 
In some cases dual reporting authority may be established for the indiv
 

professionals. 

Team Leader 
Different approaches have been utilized for assembling a pertinent intc, 
plinaiy team. One approach is for the proponent of the project to establi.interdisciplinary team by first identifying a project manager or team leader 
inm turn, selects appropriate team members. If a consulting firm is to conduo;environmental impact study for the project proponent, the consulting firm w, 
typically have the responsibility of identifying a team leader who, in turn, w,be invelved in the selection of individual team members. 

The critical individual in the r ccessful delineation and operation of ..,

terdisciplinary team is the team leader. The team eader is the individuai
provides leadership for the team itself when dire-red toward accomplishin;
end purpose, with the end purpose being the successful conduction of the 
vironmental impact study (Cleland and Kerzner 1986). The team leader si.
exhibit a number of specific qualitie;; examples of pertinent personal and pi
sional qualities which should be exhibited by the team leader include (Ch(
and Kerzner 1986): 
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I. 	positive attitude n support of the conduction of the environmental impact aid the decision-makcr in unaerstndngit _l. .
study; 

2. 	 a judged decisions. .__rapport with individuals, an ability to communicate with both technical 5. 	 The person should p'ossess the ability to workWitand nontechnical per.sons; will mainly be engineers, and to grasp'the cor0e " 3. 	 self-confidence, being a self-starter, a reputation as a tperson who gets and design, so that the findings 	 from the envktnmehi Nnthings done; 
used appropriately for modifying the project plan to obtIA4. 	 an gWity to lead people toward attainment of the study objectives and 	

d 
economic-cum-environinental development project.:'-' 'wg o als ; 

s v r • . ,5. sufficient knowledge and skills in a professional field to ask the right 	
. .C 

In summary relative to the teamquestions and to surmise if the right answers are 
leader, several key characteristicL shtu,being received from the considered in this selection process. These characteristics include, in order ofpeople that are being supervised; priority:

6. 	 the patience to let the team mombers decide how the parts of a job are I. 	experience in serving as team leader or project manager;going to be specifically done, and the patience to let these individuals 	 2. management/leadership skills; andwork in their most appropriate manner to achieve the study objectives; 3. 	 substantive area of expertise.
7. 	 an ability to visualize the larger totality of the environmental impact study;
8. 	 the tolerance to let someone else do a job that otherwise might be done
faster and better, but the ability to resist the temptation to do the job 
 Assemblage of Interdisciplinary Teamoneself; 

Susskind and Dunlap (1981) suLgestcd that there are three9. an interpersona style in working with people such that they have confi-	
kinds of choices 

ordinarily involved in putting a team together. TF:cally, the technical capacitydence in the team leader's leadership abilities, fairness, and support of of the team is matched with the apparent scope of the project, and a team leaderthem in their work; and with management capacity is selected. Less typically, team member.10. 	 the intellectual -'glhness to make management decisions affecting other 
may be 

selected because of their previous experience with similar locations, problems,people in the face of risk and uncertainty, and usually using inadequate or clients. Even less typically, team members may be chosen for their ability toinformation. 
work together.
 

In a guidelines document for environmental im -act studies for water resources
development projects, 	 No specific criteria have been established relative tnthe Economic and Social Commission for Asia and 	 the membership of anthe 	 interdisciplinary team in terms of either numbers of individuals or their sub-
Pacificacteristics:(1990) suggested that the team leader should have the following char- stantive areas of expertise. However, because the environmental impacts ofproposed projects are often considered relative to the physical/chemical, biolog

ical, cultural, and socioeconomic environments, team members should be se
1. The person should be flexible and willing to look into and study all the lmcted who can focus upon these substantive areas. At a minimum, it w6uld bedisciplin-s involved sufficiently, so that he;she can manage the backup 	 appropriate that a two-person team should be identified, with one person towork required following guidelines from experts. primarily focus on physical/chemical impacts, and the other person to focus on2. 	 The person should have the ability to search out and utilize the needed biological impact issues. If a third r-rson is added, this person should be moreexperts on a part-time basis, and to furnish guidelines on the work to be focused upon cultural and socioeconomic environmental considerations. The typedone in the specialized area. of individual
3. 	 The person should be able to 

to address the physical and chemical components should probablyreview the findings and conclusions of the be an environmental engineer or an individual with a physical science (geology)work done by the various groups in the team so as to ensure that they are or engineering background, whereas the person to address biological impactbased on reliable data. 
4. The person should 	

concerns should be a terrestrial or aquatic biologist or ecologist. The individualhave the ability to quantify impacts and effects on to address sociocultural concerns could be a planner, geographer, sociologist,environmental parameters so that the resulting EIA which is produced or applied economist.would not merely be a series of "pluses and minuses" or "goods and bads" 
\ 	

As noted in the CEQ regulations cited above, the key emphasis should be onbut will present, to the maximum extent possible, a quantified picture of the 	 selection of appropriate disciplines relatedthe environmental consequences, with and without the project. This would 	
to the scope and issues to be 

addressed for the subject proect. In many cases, the finalization of the mem



380 

4 

t. W. CANTER 

bership on a team can only be done after the successful completion of the scoping 

process. 

Team Members 

As mentioned earlier, the number of members of an interdisciplinary team can 
vary fr 'l"as few as 2 to perhaps as many as 8 or 10 individuals, depending
upon the size and complexity of the environmental impact study. A more typical
number would be 3 or 4 members. In selecting the interdisciplinary team, the
team leader, project proponent, or consulting company should take into consid-
oration the following substantive needs and characteristics of individuals: 

I. the types of ExpErtisE needed relative to the environmental impact study(as determined in a prestudy effort and'or the scoping process); 
2. the experience of the prospective team members on similar or other types 

of projects;3. the orientation of the individual toward working with other individuals on 
a group effort; 

4. the receptivity of individuals to the viewpoxints of other disciplines-
5. tilerange of interest of the individual, with a broader range of interest

being more conducive to successful work on aii environmental impact studythan a narrow or limited range of interest; 
6. availability within the overall work unit time schedule to work on the team:7. some indication of the following work traits and personal characteristics: 

a. sense of organization 
b. orientation to work on a time schedule 

c. no aversion to writing
d. willingness to travel and make site visits 
e. wil;ingness to work with other individuals and serve as a team player
f. self-starting motivation 

g. creativity

h. expertise related to the local geographical area 
i. adequate verbal and written communication skillsj. credibility with other professionals in the field 
k. adaptability, 

Team Management 
A number of considerations are related to the management of an interdisciplinaryteam. The team leader should consider several management techniques and
develop approaches to utilize them for the successful operation of the specific
team. For example, Cleland and Kerzner (19S6) suggested the following im-

|Nrt:R;)f -- Ry TEAMS IN EtA 

portant factors which would be basic to the successful management or arn.-in:; 
disciplinary team: 
1. a Clear, concise statement of the mission or purpose of the tea-
2. a summary of the goals or milestones that the teca is expected to accom

plish in planning and conducting the Environmental impact study; .,
3. a meaningful identification of the major tasks required to accomplish the

team's purposes, with each task broken down by individual; . 

4. a summary delineation of the strategy of the team relative to policies,
programs, procedures, plans, budgets, and other resource allocation meth
ods required in the conduction of the environmental impact study;

5. a statement of the team's organizational design, with information included 
on the roles and authority and responsibility of all members of theincluding the team leader; and team, 

6. a clear delineation of the human and non-human resource support services 
available for usage by the interdisciplinary team. 

A fundamental technique for team operation is the conduction of periodic team
meetings vith planned agendas. It is a primary role of the team leader to develop
schedules and to establish priorities with regard to manpower and other resourcesallocated to particulir activities within the environmental impact study. It shouldbe recognized that modifications will probably be needed in scheduling andbudgetary allocatio,,s as the stud), progresses. These are typical in environmental 
impact studies. 

An important e'zment in planning and conducting team meetings is to adhereto certain fu'ida.nental guides for meeting conduction. For e.mple, Cleland and
Kerzner (1986) suggested the following guides for conducting effective meetings 

I. start rn time; 
2. have a planned agenda; 
3. conduct one piece of business at a time; 
4. allow each team member to contribute and support the concept of differences in opinions and clear delineation of the rationale used to establish 

certain opinions; 
5. recognize that silence meandoes not always agreement on a particular 

subject;
6. be ready to confront a verbal member in order to encourage in a nice wayallowing other team members to contribute; 
7. test for readiness to make a decision;
8.make appropriate decisions at appropriate times; 
9. test for commitment .j the decision; 

10. assign roles and responsibility after appropriate decision-making;

I1. agree on follow-up or accountability dates;
 
12. indicate the next steo for the team* 
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13. set the time and place for the next meeting; and 
14. end the meeting on time. 

Productive team meetings should last no longer than one-and-a-half to twohours, with more extensive mecetings perhaps loosing their effectiveness in terms 
of achieving particular objectives.

lp,,dition to team meetings, the team leader must allow individual teammembers to work in their own particular areas to carry out agreed-to assignments,
and then subject the work products, or at least the ideas resulting from the work.to team review. The pattern of meeting, individual work, and a follow-up reviewmeeting is a useful concept in the operation of an interdisciplinary team. Although
it is theoretically possible, it is u, !ikely that the interdisciplinary team willcompletely work together on evcry aspect of an environmental impact study.

One of the issues which is often re!ated to team management is associatedwith the periodic necessity for having special studies conducted by experts who are not members of the interdisciplinary team. An example might be the con-
duction of specific cultural resources surveys by archaeologists. If special studies 
are required, and they are common in environmental impact studies, then theteam management concept should include a meeting to discuss the requirements
of the special studies, the particular terms of reference for groups or individualsto conduct such special studies, and the cleardelineation of the anticipated output 
from the studies, with particular care givento ensuring that the output from suchstudy.
special studies wil coincide with the needs of the overall environmental impact
study.

Although it is not the subject of this article, it is possible to achieve the'concept" of an interdisciplinary tearr by having one or two individuals serveas a focal point with a group of advisors providing information. The concept of a one- or two-person team with a group of advisors has been used in environ-mental impact studies, although it is probably not as effective from a conceptual
standpoint as a true interdisciplinary team managed in accordance with the prin-
ciples identified earlier. 

One of the most valuable things that can be done by an interdisciplinary team
is to visit the site of the proposed project jointly and also to participate jointlyin any scoping meetings, particularly mwetings that involve the general public.
The value of these joint efforts can be seen 1-y an increased sensitivity to thekey issues and concerns related to the project, and the ability to interchangeinformation in an informal manner. 

Perhaps the most important issue in t:am management is to foster a feeling
within the interdisciplinary team that the experience is positive and profes-sionally beneficial. Some possibilities for helping achieve this positive imageare for the team leader to make all people on the team feel that they are avital part of the team, to have th- work of each individual on the team clearly
delineated both in terms of what is to be done and the a ,<-iard ir- -hd. 
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ule, and for the team leader to serve as a model for other team member
his/her hard work and effort in conjunction with me.elg the goals and o! 
tives of the study. 

Time Management
The planning and conduction of an environmental impact study can beconsuming, and in some cases it could be argued that the usage of an intcs
ciplinary team will even expand the time necessary to do an appropriate s;;.On the other hand, most professionals arm busy and need to apply some :

damental principles of time mapagement as aids to performing the expc.duties. Certainly the team leader needs to be oriented to time management.
each individual team member should also practice similar principles ofmanagement. Clelnd and Kerzaer (1986) suggested the following selected 
management principles which can be utilized and adapted to environm 
impact studies. 

I. Prepare a "to do" list and prioritize the activities. The list shoui.
written. Do not try to remember it. Have one and only one lite.

2. Try to schedule uncommitted blocks of time each day to do the ut. 
pected.
 

3.3.Try to schedule daily committed blocks of time for the 'must do" ,
 
ities.

4. Avoid procrastination and start on the most difficult task first.
5. Do not schedule meetings unless they are necessary.
6. Assist individuals in the preparation for meetings. Prepare agendas.

make sure that key personnel are informnid well in advance of any m.
problems to be discussed. Attempt to conduct all team meetings ii: 
effective and efficient manner. 

7. Learn how to say no. 
8. Control telephone time and be willing to let the secretarial staff; 

messages. 
9. Be willing to delegate authority and responsibilitics to peers and su" 

dinates. 
10. Worry more about results than methods. 
11. Set goals and establish cealistic deadlines. 
12. Group outgoing telephone calls at least once or twice a day and i 

them brief. 
13. Always keep a pocket notebook handy for writing down ideas.
14. Handle each piece of paper once and only once.
15. Save the routine or clerical activities for the low period in your d. 

.-..... 
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of Interdisciplinary TeamI"ste Council on Environmental regulations suggests that since environmental 
impact studies arc to be done by interdisciplinary teams, it is appropriate to 
document such team activity by the inclusion of a table or appendix that liststhe qualifications and experience of the team membrs (Council on Environmental 
Quality 1978). The intent of the CEQ regulations was not that only the world'sforemost experts could work on environmental impact studies, but to ensure that.an interdisciplinary approach was in fact being im.Dlemented in accordance with
the National Environmental Policy Act. Table I co.,ams an example summaryof th efotso an interdisciplinary team can be documented (Canter et a]. 

howte efot of 

1984). This study in Oklahoma, Arkansas, and Louisiana involved over 100 
miles of agaspipelineand severa!compressorstations.Table 2displays asimpler 

apocharcn fapproach for team documentation used in a recent environmental impact studyfor a lignite mine development project in Texas (U.S. Environmental Protection 
Agency 1990). Table 3 includes the format to be used for water resources projectenvironmental impact statement (EIS) team documentation (U.S. Army Corps 
of Engineers 1985). Variations on the ideas in these three tables could be utilizedas appropriate, depending upon the individual study. 

One important item in documentation is to delineate the role of the individualin the study conduction. Some persons have felt that they may not want theirn.-me associated with the study because their supervisor may change their work 
make it less nocuous or more in line with project objectives. If this is a 

concern, then the role of the individual could be delineated as providing background information to the supervisor, with the supervisor having the ultimate 

authority for defending the conclusions drwnun 



386 
387 

LW. CANTER 

TABLE 3. List of Preparers for Water Resources Project EIS 

Name Discipline/expertise 

Biology/general, 
fisheries 

Archaeology 

Engineering'cisil. 
water resources 

Biology/wildlife 

Chcmistry/tater 

Economics.'industrial 

social 

Landscape 
architectisite 
planning and 
beautification. 

(Sotaor: U.S. Army Co" of Engineers1995) 

Summary 

Experience 

2 years. lab assistant, 
American Biology 
Company; 4 years, EIS 
studies. Gotham 
District 

17 years. professor of 
prehistoric archaeology, 
Anytown University 

5 	)ears, civil engineer. 
Ubildum, Inc.; 3 years. 

Gotham District 

6 years. EIS studies, 
Gotham District 

3 )cars. EIS studies, 
Gotham District

2 years. industrial site 
analyst. Bcncos 
Consultants: 6 years. 
economic studies. 
Gothsam District 

4 years, site planner. 
Design Concepts 
Incorporated of New 
York. 7 years, EIS 
studies Gotham District 

Role in 
preparing EIS 

Effects on fishery 
resources and 
public health 

Consultant on 
cultural 

resource 

Impacts 

Study manager, 
formulation of 

alternatives, 
needs 
assessment 

EIS coordinator, 
effects on 
wildlife 
resources 

Effects on water 
quality

Socioeconomic 

effects 

Effects on natural 
beauty and 
landscape 
aesthetics 

In sumnary, environmental impact studies are to be conducted by an interdis
ciplinary approach. The word "interdisciplinary" has been carefully used in lieu 
of"multidisciplinary." with the concept being that an interdisciplinary approach 
does include exchange of information and communication among the individuals 
on the team. Multidisciplinary is more suggestive of a group of individual profes
sionals doing their own work with minimal attempts to coordinate or interchange 
information. The team leader represents a critical choice for an interdisciplinary 
team; team members should be chosen based upon the substantive areas identified 
as important issues in the study planning an i/or scoping process. If appropriate 
team and time management principles are considered, and if the team is organized 
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and administered in an effective manner, interdisciplinary team efforts in en

vironmental impact studies can be professionally rewarding. 
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1. INTRODUCTION 

This paper suggests a structure and techniques for the Identification stage of a 
detailed environmental impact assessment, with emphasis on water pollution Impacts.
The structure revealk description of the impacts on when, where and who is Impacted.
The identification stagie is part of the detailed assessment which Is often carried out in 
four stages: identification, prediction, interpretation and communication as discussed 
by many authors. The structure suggested in this paper will place the imnpacts Into 
proper perspective. The identification stage serves to recognise possible impacts of 
the project. At the second stage, prediction, the Impact magnitude is predicted in 
some suitable units. However, it is possible to be forecasted with several variations.
These first two stages require a substantial contribution from a variety of disciplines
in both applied and pure sciences. The Interpretation stage will involve an evaluation 
of the impacts. The final stage, communication, deals with the process that the 
project and its impacts are involved in decision-making. The decision may be made by 
any combination of project proponent, government agencies, public participation or
recognised experts. However, the information at the Identification stage is useful for 
further procedure of the impact assessment. 

The impact studies have been rising in demand and a number of methodologies are 
developed to serve the planning or assessment requirements. These methodologies 
propose or prescribe a list of data requirements, and most are different in the way of
presenting the information on impact identification and assessment. They can generally
be considered in one of four groups which are also recognised as Identification 
techniques: (I) checklist, (ii) matrices, (1ii) networks, (Iv) map overlays. These
methods of impact assessment or identification are not only applicable for water 
pollution impacts but also for other aspects of environmental impacts. 

2. FRAMEWORK OF ENVIRONMENTAL IMPACT IDENTIFICATION 

2.1 PROJECT EFFECTS AND IMPACT COMPONENTS 

The environmental impact assessment is generally to assess whether the Impacts will 
result in a better or worse human/environmental condition. In order to determine 
whether the environmental conditions are to be better or worse, the Identification stage
of the assessment process needs to be divided Into two parts. First Is to Identify
project effects. The second Is to Identify the Impacts on the human conditions that 
are changed by the project effects. The effect and impact can be distinguished by 

* Paper prepared for Seminar on Environmental Assessment and Management in 
Developing Countries, 1982. 



treating the project effects as "facts" without evaluation, and impacts as their 
consequences with evaluation. 

The difference between project effects and impacts can be revealed by considering 
some examples which also illustrate the usefulness of making the distinction. Consider 
cooling water discharged from a power plant. Increasing temperature of the effluent 
does not concern anyone directly. The impacts do concern us; one is disruption of 
food chain, another is thermal shock to aquatic life, etc. High BOD load from pulp 
mill effluent gives its effect by decreasing dissolved oxygen in the stream; what is 
important is the impact of water deterioration which harms water supply and uses. 
Production of sulfur dioxide, a project effect, results in such impacts as corrosion of 
properties and damages to the respiratory system of man and animals. The project 
effects are technical facts about the power plant and pulp mill. To identify the 
impacts requires some degree of cause and effect to be established between increasing 
temperature or decreasing dissolved oxygen or sulfur dioxide production, and their 
consequence for further detailed assessment process. 

It is useful to make a distinction between effects and impacts for several reasons. 
One is that if project effects are not given a value or precise magnitude, then it can 
be argued on technical grounds which adverse impacts or beneficial impacts will be left 
out of the discussion at that stage. The second reason is that one project effect may 
result in several impacts or several effects may combine to produce one impact. The 
separation can clarify things in both current debate and in advancing the contribution 
of technical practice to impact identification and prediction. Therefore, it can be 
summarised that an environmental impact assessment consists of an appraisal of the 
potential impact resulting from the project effects. 

Impacts are generally classified as primary, secondary and so on. Primary impacts 
result directly from the proposed activities. An industry has a primary impact on 
water quality due to the discharge of industrial wastewater. In the same project, if 
the proposed industry is planned to promote additional urban and residential develop
ment, the secondary impacts will result from increased domestic wastewater from the 
additional residential area. 

DIMENSION OF ENVIRONMENTAL IMPACT 

To assess the impacts, it is well recognised that there are differences in when, where 
and who is impacted. A certain amount of toxic substances continuously entering the 
waterway may affect everyone in the project area over a period of time. Energy 
production may be important at national level. An economic effect could be local, 
national or international. However, some impacts may be unlikely to occur, but are 
catastrophic if they do. This consideration reveals that there is a lot of information 
that will be useful to collect at the identification stage so that the impact can be put 
into perspective. 

A four-dimensional framework for information associated with an impact will be 
discussed. The four dimensions are: time, societal components affected, the spatial 
area containing the societal components, and the risk (probabilistic) category of the 
impact (DOOLEY, 1979), as shown in Table 1. 

The details of the impact nature and its magnitude are left to be specified at the 
prediction stage. The information related to the impacts identification will facilitate the 
evaluation and communication in the assessment process. The time dimension consists 
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of several aspects: when the Impact starts, how long it will last, and whether it isreversible. 

Table 1. Summary of Impact Dimension (DOOLEY, 1979). 

Dimension Components 

Time Construction 
Completion 
Operation (long tcrm) 
Irreversible 

Societal Some Individuals 
All Individuals 
Group 
System 

Spatial Property 
Neighbourhood 
District 
Region 
Nation 
International 

Risk Deterministic 
Stochastic 

To Identify the impacts, many authors use three reference times: construction,tion and operation comple(long term). 1!ie completion time refersbetween construction and to the transition periodoperation. The second dimension identifiessociety affected by particular impacts. The 
the segment of

main points on thisIndividuals, dimension are:all individuals, somegroup and system. Impacts may affect eitherviduals or society a few indiat large. The third dimensionin the second dimension/societal components, 
is the area category containing thosesuch as national, international,final dimension etc. Theis termed "risk"

addition to 
which Idenlifles the probability of the impact.the Impact, certainty Inas to which will certainlyoccur are normally occur and certainly notidentified in an Impact assessment.impacts, however, There Is an important class ofthat have a low probability of occurrence but are catastrophicthey do occur. This detail is left if

to the prediction stage withprovided at the identification useful informationstaye. These impacts may either be deterministic orstochastic. 

3. TECHNIQUES FOR IMPACT ASSESSMENT TO IDENTIFY WATER POLLUTION IMPACTS 
Review of proposed project description and existing environmentalbefore doing setting is imperativethe impact Identification. 
important To Identify water pollution impacts,to collect information it isof those environmental resources/values (ER/V)area of proposed locption which in themay be affected by the project activities.to Thebe taken into account ER/Vin an EIA preparation are listed in Table 2. The ER/V are 
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Table 2. 	 Environmental Resources/Values Arranged by U.S. Corps of 
Engineers System of Tiers or Levels. 

Environmental ResourceClassification or Value (ER/V) 

LEVEL 1: 	 Physical Resources 

Water Resources Surface Water
 
Hydrology
 
Quality
 

Groundwater 
Hydrology 
Quality 

Air Resources Air Resources 
Meteorology (Climate) 
Quality (Smog, Noise, 
Radiations, Odors) 

Land Resources Soils 
Erosion/ Sediments 
Fertility 

Geology/ Seismology 
Mineral Resources 

LEVEL 2: 	 Ecological Resources 

Aquatic Resources Fisheries 
Aquatic Biology 

Terrestrial Resources Forests (Vegetativ. Cover) 
Terrestrial Wildlif-

Endangered (Rare) Species Endangered (Rare) Species 

LEVEL 3: 	 Human Use Values 

Water Supply Water Supply 
Transportation Highways/ Railways 

Navigation 
Agriculture Agricultural Development 

Aquaculture 
Irrigation 
Reforestation 

Flood Control/Drainage 	 Flood Control/Drainage 
Power 	 Power
 

Generation 
Transmission 

Recreation Recreation
 
Mining Mining
 
Industries Industries
 

Manufacturing 
Agro-Industries 
Mineral Processing 

Land Uses Land Uses 
Dedicated Area Uses 



Table 2. (Cont'd). 

Classification Environmental Resource 
or Value (ER/V) 

LEVEL 4: Quality of Life Values 

Socio-Economic Human Ecology 
Resettlement 
Public Health 
Public Safety 
Economic and Social Structure 
InstitutionalCultural Historical 

Aesthetics Archaeoloical
Recreatl, 
Aesthetics 

classified into four groups for convenience In making the impact identificationevaluation and(NATIONAL ENVIRONMENT BOARD, 1979). Theyresources, (ii) Ilclude (i) physicalecological (or biological) resources, (ii) human use values,human quality of life values. 
and (iv)

Alteration in group (i) will affect group (11), i.e.,quality change waterwill affect aquatic life, and both groups (iiI) and (iv)by alteration in (i) will be affectedand (ii). Actually, any changes in any ER/V will have effectssome degree on all other toER/V. In other words, they are all interrelated. However,each ER/V can be evaluated on its own for the purposes of discussion and analysiswith suitable references to other ER/V evaluation. 

To consider existing environmental conditions of the proposed location, It is Imperativethat members of the assessment team visit the study area/plantto rationally site. It is impossibledescribe the environment 
detailed analysis or emphasis 

of an area without having seen it. However,cannot be taken at this point. The site visit is recommended to be documented carefully with photographs.
general sources Thereafter, an investigation ofof information should be carried out. Local or regional planningimplementing agencies may andhave a pile of information needed. However, even theinformation may not have sufficient details for the Impact identification or assessment,and actual field survey or measurement must be undertaken. 

There are a number of techniques for impact assessment which can be used to identifywater pollution impacts as well as other types of environmental impacts. Checklist,matrices, network, map overlay and simulation modelling are found as usefulThe assessment tools.team must choose among them. However, these techniques are generally employed to assess or identify *a broad view of overall impacts including waterpollution impacts as a single category. A checklist of water quality indicatorstherefore be appropriately willadded for consideration of more detailed analysis of theimpact identification. 

The selection of water quality indicators should be based on the scope and nature ofthe proposed project, as well as on the natural characteristics of the proposed locationsurroundings. As the scope of project implementation decreases and as the potential 
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adverse impacts decline, the number and detail of indicators can be usually reduced. 
Another factor influencing the selection of indicators is the environment itself. The 
indicators should be chosen in such a way as to enable the assessment team to adequa
tely describe the environment, particularly Oil, sensitive or unique environments. For 
instance, if a proposed project is to have only surface wastewater discharges and no 
mangrove or spawning areas in the vicinity, some indicators may be relatively unim
portant such as temperature. However, if the major wastewater is discharged into a 
pristine estuary, surface water quality indicators will then receive a great attention. 

3.1 MATRICES 

Matrix method basically incorporates a list of project activities with a checklist of 
environmental characteristics which might be affected. Combining these lists as 
horizontal and vertical axes for a matrix will ;llow identification of cause-effect 
relationship between the activities and impacts. The entries in the cells of the matrix 
can be either qualitative or quantitative estimates of the cause-effect relationship. For 
quantitative estimates, weightiny criteria can be applied to determine the significance 
or magnitude of impacts. The cause-effect relationship of project activities and the 
environmental parameters for with and without project conditions, with ard without 
management, and so on, can be displayed depending on the construction of the matrix. 

The use of multiple matrices is introduced in Canadian practice (PARADINE, 1982). 
The matrix is used in two levels. 

a) 	Level 1 Matrix: The matrix (Table 3) shows broad areas of potential environmental 
components which may be affected or impacted (physico-chemical, ecological, aesthe
tic and social effects) against activities in various stages of project development 
(site preparation, construction, operation arid maintenance, future and related 
activities). These activities are listed in considerable detail and are typical for 
many types of projects, including industries which cause major impacts of water, 
pollution. The objective of Level I Matrix is to help in the initial screening process 
by identifying the specific activities on which inore attention must be focussed. 
Thereafter, the screener can pass on to Level 2 Matrix. 

b) 	 Level 2 Matrix: This matrix (Fable 4) is essentially similar to the first matrix 
except that the areas of potential environmental effects are now stated in greater 
detail while the list of activities is reduced to a few specific items as a result of 
selection of only the relatively important activities from the first matrix. For each 
activity identified there may be associated one or more areas of potential environ
mental effects. The impact identification results from Level 2 Matrix may be coded 
as follows: 

- No effect
 
- Potentially adverse effect of unknown significance
 
- Design solution identified to overcome potential adverse effect
 
- Unknown effect subsequently identified as non-environmental
 
- Significant effect.
 

To identify the water pollution impacts in more detail, a list of water quality indicators 
can be placed as vertical axis for a matrix to allow identification of cause-effect 
relationship. Then, if a list of ER/V is placed as horizontal axis instead of project 
activities, the matrix will in turn allow identification of effect-impact relationship 
(Tables 5 and 6). On the other hand, multilevel matrices can be applied to identify 



Table 3. Level 1 Matrix. 
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Table 4. Level 2 Matrix 
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Table S. Cause - Effect Relationship Matrix. 
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Table 6. Effect-Impact Relationship Matrix. 

Water Quality Indicators 
-Quality g -4 8 04I 

0 -7 K C0 g 

j I ~Irrigation 

Surface Water 
Hydrology 
Quality 

Groundwater 
Hydrology 
Quality

Air Rexurces 
Meteorology (Climate) 
Quality (Smog, Noise, 
Rediation, Odourt) 

Soilst
EydionlSediment
 
Fertility
 

Mineral Resorces 

Fisher iet 
Aquatic Biology (Climateadation, Odus 

Forests
Tarrestri l Wildlife 

Endangered (Rare) Species m 

Agrion/lural Development 
Aquaculture 

Reforestation 

Flood Control/DrainagePower W 
Generation 

Trannission M 

Rereation 
Mining 
industries 

Manufacturing
 
Agro-lrndustriez
 
Mineral Processing
 

Land Uses 
Dedicated Area Uses 

Human Ecology
Resatllament 

Public Hralth 
Public Safety 
Economic and Social Structure 
Institutional 
Historikat 
Archaeological 
Recreation 
Aesthetics 



more detailed impacts and not only In the viewpoint of water pollution but also other 
physical resource alterations. 

3.2 NETWORK 

A project impact network attempts to explain the matrix by making a cause-condition-
Impact network diagram which allows Identification of cumulative or indirect impacts.The network Is actually shown In the form of a tree, relevance or impact tree, which
Is used to relate secondary, tertiary and higher order Impacts (Fig. 1). 

Agriculture 11 <Economic Problems 
Damage Water Us e < Aquoculturv elc. 

W l atRecreation 
TourisnWater uDamae Water Su 

e D aply 
uOlity of Dninkini, Water 

<Increase Cost of Trtat'ment 
Decrease Fishery 

lnterrupt Aquahc .(Ubstruct FoodChain DecProduction 

IndusrilAir Qul Habitats < •etc. 
Estate Project ctiones 

Increuse Increase Wastewoter < Water Quality Changes 

Residential Water ContaminationArea Increase Solid Waste 

Increase Traffic 

Fig. 1. Example of Impact Tree. 

A detailed network analysis Is very useful because it identifies Indirect and inter
related impacts as well as the significance and magnitude of the impacts. 

3.3 MAP OVERLAYS 

Overlays are transparent maps of environmental resources and values which areprepared In such a way that when they are overlaid together, a composite mapenvironmental characteristics Is produced. By shading the 
of 

environmental resourcesand values according to their importance, degree of destruction, or in terms ofsensitive or critical values, various degrees of shading will appear. Overlays areuseful for site selection in that ER/V which may be affected can be identified visually.This approach will be very helpful for the assessment team in performing the matrix ornetwork, especially in the process of detailed EIA preparation. 

4. CONCLUSION 

Identification stage in the impact assessment Is also considered very important as ascreening process. Its reliability and accuracy depends very much on the bias orqualification of the reviewer/screener. Using a reviewing team instead of a single 
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may result in more accuracy and completeness in the assess-Individual to rank values 
of water pollution impacts as well as other types of environmentalment. Identification 


Impacts will be very useful in site selection stage of development project appraisals.
 

5. CASE STUDY: Initial Environmental Examination for Pulp Mill, Khonkaen, Thailand 

5.1 PROJECT DESCRIPTION 

The proposed project is a pulp mill using kenaf (Hibiscus sabalariffa var altissima) as 

the basic raw material to produce 70 000 tonnes/yr of bleached and unbleached pulp. 

The proposed project site Is located in the Ubolratana Self-Help Resettlement Area near 

Ban Nong Noi, Changwat Khonkaen, Northeast Thailand. 

The project requires a land area of about 2 km 2 . The pulping process is the Kraft or 

sulfate process. Water requirement will not exceed 0.7 m'/s (aporoximately 60 500 

m3 Id). About 80% of the raw water will be returned as wastewater. Water consump

tion will be taken from Nam Pong River. The preliminary wastewater treatment pro

vides a maximum treatment capacity of 48 000 m3/d using a primary clarifier, mechanic

ally aerated lagoon, a secondary clarifier and a vacuum sludge filter. The oreliminary 
treatment scheme is based on a projected daily wastewater load of 35 000 mA/d and a 

peak load of 48 000 m3/d with concentration of 350 mg/I BOD and 300 mg/l suspended 

solids. The final effluent will be discharged into a small stream, Huai Chat, with 

treated discharge of 0.63 mi/s, and approximately 8 mg/I BOD, 10 mg/I suspended 

solids, 10 mg/I dissolved solids and at temperature of 370 C. The Huai Chot is a sinall 

tributary to the Nam Pong River, the confluence being 3.8 km downstream from the 

plant site. 

5.2 EXISTING ENVIRONMENTAL CONDITIONS (WATER RESOURCE AND SUPPLY) 

The surface water hydrological conditions of the Nam Pong River in the resettlement 

area are basically determined by the quantity of water discharged from the Nam Pong 

Reservoir. The minimum quantity is supposed to be 55 m3 /s. Most of the tributaries 

in the project area are intermittent streams including the Huai Chot which is the 

drainage course for the plant site. The Huai Chot is dry during drought seasons and 

the water quality in some parts is not suitable for domestic uses since the stream is 

used by the local residents for soaking of kenaf, which causes water quality deterio

ration. 

There was virtually no native terrestrial habitat located in the area and several fishing 

activities were observed during field reconnaissance. Special concern is the use of 

water from the Nam Pong River for Amphoe Muang or Khonkaen City. Known water 

uses are domestic water supply, agricultural water supply including a large irrigation 

district, fisheries and industrial water supply. 

5.3 IDENTIFICATION OF WATER POLLUTION IMPACTS 

The impact identification has been carried out by using the matrix which also provided 
some idea of the impact maqnitude as shown in Table 7. 



Table 7. Potential Environmental Ertects uW oposed Pulping Industry. 
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The large quantity of wastewater which will be discharged from the pulp mill, If not
properly treated, may result In major environmental Impacts primarily In the form of 
deterioration of water quality. According to the calculations provided by the project
proponent, the final discharge will meet the effluent water quality standards. Such 
wastewater quality can minimise the potential impacts caused by the polluted waste
water. However, a monitoring programme Is necessary to ensure safe and sound 
protection of the receiving water. 

Surface run-off from solid waste disposal sites may cause some deterioration of surface 
water quality. The level of this effect is dependent on the solid waste disposal method 
and site selection. The low-lying areas surrounding the project site will be filled by
solid waste estimated to be produced at approximately 158 tonnes dry solids/day. Its 
composition will include causticising sludge from wastewater treatment and dust from 
kenaf chopping. In view of achieving maximum chemical recovery in the process, the 
residual alkali present in the solid waste will be negligible. 

Huai Chot as the receiving stream is ephemeral and supports no significant aquatic 
resources. The local residents mainly use Huai Chot for soaking kenaf. The impact 
to fisheries and aquatic ecology is considered minor. Therefore, with the proposed
final effluent water quality, the aquatic ecology in Nam Pong River will receive 
insignificant impact. 

Two of the four domestic water supply raw water pump stations for the resettlement 
area are located on the Nam Pong River whico is downstream of the point where Huai 
Chot meets the Nam Pong River. With no treatment of wastewater, this aspect of 
impacts will be very significant, but with the proposed final discharge quality, the 
impact is considered minor; but monitoring will be necessary. The effect and impact 
on water supply will probably be not felt as far downstream as Khonkaen City which 
uses the Nam Pong River for raw water supply. 

REFERENCES
 

Cheremisinoff, N.P., et al. (1979). Industrial and Hazardous Wastes Impoundment,
 
Ann Arbor Science, Michigan.
 

Dooley, J.E. (1979). "A Framework for Environmental Impact Identification". Journal 
of Environmental Management, 9: 279-287. 

Engelmann, R.J. (1981). "Incorporating Environmental Considerations into Planning". 
Journal of Environmental Conservation, 8(2). 

Holling, C.S. (1978). Adaptive Environmental Assessment and Management, John Wiley 
& Sons, New York.
 

Knetsch, J.L. (1979). "Environmental and Economic Assessment in Development Project 
Planning". Journal of Environmental Management, 9: 237-246. 

National Environment Board (1979). Manual of NEB Guidelines for Preparation of 
Environmental Impact Evaluation, Thailand, April. 



Paradine, P.J. (1982). "ExcerptAssessment from a Presentation onof Environmental Use ofImpacts". MatricesWHO Inter-Country for Rapid
niques Workshop on Rapidfor EIA in Developing Tech-Countries, AIT, Bangkok.
 
Rau and Wooten (1980). "Rapid 
 Techniquestheir Application for Environmentalin S01,Lheast Asian Impact Assessment andCountries".
Rapid Techniques W1O Inter-Country Workshopfor EIA in onDeveloping Countries, AI", Bangkok,
Ronald, B. (1980). "Methods for Environmental
Future Prospects". Impact Analysis: Recent TrendsJournal of Environmental andManagement, 11: 27-43. 
Sittig, M. (1975). Environmental Sources and Emissions Handbook,
ration, Noyes Data Corpo-New Jersey.
 

Suriyakumaran, 
 C. (1980). AProgramme: Test Model Presentaton,Regional Office for Asia and 
United Nations Environmentthe Pacific and United NationsPacific Development Asian andInstitute, March. 

Warren, J.E. (1982). "Rapid Techniquestheir Application for Environmentalin Southeast Impact AssessmentAsian Countries". and
Rapid Techniques WHO Inter-Country Workshopfor EIA in Developing Countries, on

AIT, Bangkok. 

109 



ENVIRON INIPACT ASSESSREV1990.10 5-6U 55 

COST-BENEFIT ANALYSIS AND
 
ENVIRONMENTAL IMPACT ASSESSMENT
 

TOR IIUNDLOE,* GEOFFREY T. McDONALI),*
 

JOHN WARE,* AND LEANNE WILKSOO
 

The need to marey, ecology and economics is the underl%ig theme of a report 
by the World Commission on Environmental Develhopment The present article 
argues the case for utilizing etended cost-benefif analyisii in environmental im
pact assessment. Environmental assessment requires that all impacts, ecologi

cal, economic. and sociological, be integrated. Assessment should be presented 
in a form that allows ia decision maker to rapidly comprehend the net effects of 
a project or policy. Economic evaluation permits this, It is essential that all 
significant inpacts be ultimnarelv measured in terms of chiit.es in utili/ irul di. 

sutlty. Considerable progrest ha-f been made in ettntlng arnalv.iot-benefit 

sis. such that eterralities,incluhing off-site ones, can be measired au inror
piasted in a net present vailue tir to t-hen.fit ratio. While the paper argues the 
case or utilizing cost-benefit analysis. it alst dttusrl 'tite If the impo'rtant 

limitations. 

Introduction 
This paper argues the case for utilizing extended cost-hencfit analysis (CBA) as 
a technique for environmental impact assessment (EIA), and discusses the ra
tionale for such an approach. In doing so, it indicates the shortcomings in 
traditional EIA practice. 
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I "Co,,pcic it, -fin ltlim' ilalt thati,.i discssi,,ln.ltclx elie ",,rliiul,eliletl-. a protect ihtir exarrnple.
tltiiZ" editnlle *.. llg. il.silol.. ig fitJiiilistic stud, ia,,.11 liL1111:11tntitnlt riccd iti C llijiare antl " .kithand -lghLi led ihi i e sarch iorFI. td [Is ssartlh hlllius.-d till, 

111 
lllh (,ccl.ilki, example.i. tir

Vhtihl a id .aliin T-.j ()li Pl re-ulcd mIitc iniroulutLmi ii aarletne ci Lne" ib i uttie 

1toe ( '.lrle y ridi)i 


, fl Ilili,,d i+tI 

I. hh ist, le, -hi) 
ist iirl 1177 ii.l .1 LiLiI/ltu 1siskis the 

Ic plpold-typc mair ,in ts numerou ,forits (see L.opold et al. 1971 for thej~iiyi.:l niciiihdi. net rorks (Sorenrisonr and lo% N73. fie I,.rd cologicC.0
illl,I. iiPul-toupul atalysis Isard 1972h.the .O-L'Iledhn'.iiniental Lvalualo S)iin by D~ee et al. (1975).Iic otliher The list of' newkpath wa"s based on extending C13A 

methods is %cryextensi~e.su.h thatall Impacts coiuld behrought under a ot~nnion measuring rod.Iliaddition to the EIA literature, a social ili pjt assss tmenlt (SIA) literaturehis dc.chipcd Scial impact has bNen dLf:led to include health imiacts. retrcititiirLie.al a i, es, a sletlictcrests. land and lhou s i g %alues.jiih iuppr.jluities. 
C0iiitlllt1llYbeing. Coh.'sion, lifCsIICs. goVrnilnCntI ai'.ileCs. pI)hLsiogical V Cllnd behavioral response on the partof indi.idual,. gruups and cOnimu
little, (Robertsdchtription if and Sievcring 1977j. luch of thec'hantgcsin socio-conomic S A literature is oriented tocharacteristics. such as populatiil.Ol ip.l and income distribution, that ire predicted t Ji..tLrjileientitiot fron the ii1of' a project. ConsiderableilndiLators of "ell-being ehtoi haN ;it,,i goine(or social indicators) into de'.elopingEvaluain of these impacts isusu.illy related to changes in induiduaks' pcreepton s. preferences. attitudes. andLlncerns. and the rating if these by the anals~ts.

,Muhitf Vhat SIA attempts is dealt V.lh by CBA. 
 inVhtch social impactsare expressed as gains or losses in utility. The CBA appriacl


ClIrtcpiual Iramttork wshich. 
adopts an objectit,'


ifsupplemented by "incidLnce nalYsIs" (the identitliaiuiL r Of all gainers and losers, Vhether their gain% or lisespecuniary), can be used as a 
are real or

rigorous ctmplement Ilirations or '4eighting, inSI, nicthldl;logies. While a great deal of eltlrlha Viine io llrfe searchtesti ietihiiodology. as cviden~ed tir aby the etcn ise hteralture. it has bcn dchtier.nt
iInjir--arguably the most ltirtant- sp- iC.L din all o ohh-rall.ICLttINt assCssitrlt as an aid to decision making An tiser-ridng problerm
bcefi tie lack o a conceptual hIa
 

Irare-urk. and CBA 
Lair tuti ctin to allesat. tijisltoihiie Ti iu nfluential authirs. Inglis Iii Autrlah t I9.31arid Suriyakulrararllt19Ml on behalf (th United Nations E rrnnon rirent ralll, ha': J rfhe ,iduplnon Ili a C(.A approach The progress fi appl,,ing the CiBA appr.ih 

\Vhitle a general fh ior. or (_BA can he argued to eist tputting aside slinle 
di'li s it ) rlie identificationt of rte !,Octal "'s itil : tutteiliult and oilier theurreticallljrc nertrts). txo factor, ha 
e hindered the adoption ut this approach to EIA
' thr.tirst is the pra tical one of nICasuring externalitiesSillr11.l [ he second i. a philoobjcttion. The latter conics in many forns Siimeu object to using nione. as a irleasoring rod for nonnmarket corittiodilte such as.irc t55.1 tfla ir iaiu raI beauty or healthi liti aorn.is ill tlhs ohjection: ulic IN itpi,is t i tile use oflnilnct.not against other (uistated) hunian nlc.lsitrcs ill salue, the other 
hiii pitcsuibl 

IS .i.islt achn huntan values illany kind tonatural ,+%,ien+orac.,h,l'rtaehtnh 
echhsy SteII iie lter ntion based o he1 ott opposition to the antlii li nt. %ICV oh* ohlierl1itu tinrgs%in "11ilLh tire oilier animuals. and plants,. arc dcenuied to1base iwirinsic 

http:dchtier.nt
http:appro.ij
http:1lttliiin.il
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values "rhis would api icIIIc c1lhl1tigisls HA,- cacihica¢-ctlnc]11iIict
er 
rhtspi slhi 

s oIn::,1 file'I- L.led deepcciii.o liln.lkcl sliiliIs '+h)is i.cssc.ssicig 

he cicputs.ad y dc'cu, it is hc. IIs.n s lhoiain %c11,g1,paes..s.racing 
lhcrc areother kind, i llcCL IIitS iit IC u c ,l (il 1.-. ss li otcnltenare cast 

Isi lhl,, pld t-+icni,, li ! ni c,'UII.-"the ae cIIUalt iiit~lhUlhd e cl-'lUch+-'l 
thil c st hei .cliti .cre tollC , bya i. lly u d.cib(ii the tradtr e u su rpin the- onp o cr f po liticlcmn.1hy a l dc isI n, ikc ts ic11i).1 bc p ,h lc.,c+andpilIS .11 %+i+%Ill lh11, ans, r btirc t (ftlr.1ttlhhlC. %L'UNell (19751..Jf;dl u cr l 's(is) a %.ice. ,It 

,Oi.icC , aridle. pohn-.c! .t i., i ig i1s 1tl1 l cis1 Illt tiie phlil,-NsIp 'I. l sii . i (%i tilhI i Iiii it li t c Ic I c s ,I i i, Ihd +.t h rall I IhIi s pp tI c,I Is 
Iii ('13A co meslli l Ntih"lef - nid .iic ctisCi isc ltii kers, "th iss uiehthat "niarkc ',ICcs" tOr %11nUItcd mrike re isnetl%ues)arC not ctiaily) dstrIhutcd-

point clearly recogiIscd hy c.'it-bCnClht ana ,,is,-b 
 rather a paternalistic v iesythat each Individual 1t not the bcstjudge ift hisor her utility and some thuns 

(merit and denccril goods) should he decided ujioic by 
 a iioreknoilcdgeahlEfc 

%iile conflidcrain 
 ofutliemcatter.% raised cliniiedhitely athise ought bcoii.prlllJl-ull..It}thed :OllC .h.l anJ~lA.~lthtdoEl.chl+Ul:ll o c.[fln+'tuprilcia fiice.%oiciesttiiranciusthey are to(ficedes clopmncithecentral i,,ucs ItEA Is tof n H:A FIcittcidilogv1 til ilccprcv file dcccscciicn-cakcng .priicess.
"c need to decide that 

c,%c rit I a 
tipe olIdc.sHiill.iklg Jr,.cs -. c "ait. wshat are ftiec ICI t]trcN I, I gt lt+ci 1lcl~l111a' d "'d "It %( l y "1lc 4"cl.' %1NIOlol h %c+l Il 

exerciscd the irids ill hiimiiiis ,LCi the ttic il the great Gfrck thinkers andthe %,arliu,criteria lia[ have beccn lad diis n ihrouglhocut lie ages do lot lose 

their currency bcciusc "e 
 . i-l to include additioal factors (such as ecologicalrclatonslip%or pollution in our decisioicc making. " hat filed.eration needs to be i%cn turhcer consid.it) the EIA cincept 

t+1.A Pr, eas O'ict'jg 

ere are tee at 
 ic iaLihtnged 

'here ire three c ioc[.ig- % ll file HlA pro...:cess it) aprcd ,is e arid cIt.ic eiage. .Idtit oi .i ciii in 
basclie Sludv. (11 aillf lg htc sici icid st"it.t$Lirllcs.icrihcprnkss ci hallilf s cd lint fitIdticn at.i tiictpais., tb) predictioin

ut"impacts. and (c)CValuaciictt(IitIpacts The role fur CBA is at chie evaluationstage Prior to the selction f the project and reasonable alternatives a screeningpr,.c.ss isinvolved to deternine if lull evaluation I rcqutLrd C13A is appropriatef,r this underaking Scuiping is a related -.onccpt, the atm (ItAhich is to delineate(ie central issues in toipact assessment. l.ikcrisc. CIJA is appropriate for thistask. CBA can also he used ic a inonmorng program The usefulness of CBA 
can be shosn clearly. i ice it is unders od that ulticatcl, iipacts occur It)resiurrCs ani attriiutcs that airsalued by humatclcn%Ncicrou cccidiccon chanigesimcay ioccir hch irc there is.cill l-ct i.n rcicurccs it all Jttrbutc tOla is Valued


tir its dLirct "'riducisc- output 1
It (iet IrtIIItial cttlhllllllt CSLlts in a ch.ngc 

IiiI IITT+,AN A.) t59 

[ ncreased Irpervtou.
I ___ _____ 

,.urtf ce - ,Ic, lt ieu r on. (sii 
r,,tfI - r aopereat, I ity. slope. etc.) 

rase.... 
eromi n ssoil [ Calculate soil 

- f I,. _%P. soil 
.. r.... 
crc,,J 

(SE)~llty. l|ope etc.) 

inc.....d sean ent Cacu S.di..nt 
tpor pot eST 
transport ST - tto E, *trean ,:ap o ty. 

transportaton rate etc.
I
 

inc.....d siltation vgCalculat.ectu.ry s blt tESt.o .
 

et eb.Increased tortality 
 Calculate ortality of organisms (tm
 
of 0orgni... 
 MC f (aES assimil at ion capacity oforganisms, etc. ) 

d i o Calculate mortality of commrcial
 
Fce i i it I fishery [ 7 pCacie crc 

-
fP o 

etc.) c e ft~o. o 
OI
. energyey . f h.l sfood ciin. 

etc.)
i-U(;/R1E I. Linked prediction equ.aions. 

cn produlucte resources or attrchutes there is an end fesul change that is casd) 

mcca. .ured. 
lOcfn a valued state of tire environment may no h adsersel, or positvelv

until a series of sequential, but nitvalued. changes Occur. For example.iticacd iropev-ious surfacing (a causal actotirus ttewith a subsequent increase in 
na) priduce inmr.ased surfacesheet crtiin Thiis erosion mayturn ichrease sedicmenlaticn, leading 

in 
to the loss of habilat Ior iogf oranismitssital tit) tie food chain of a species of fish of major conimercal fisheries' impiriance (see Sorenson and Moss 1973; Pepper n d . Canter 1977). In the aboveeiample. four consequent condition changes follow the causal action (impervioussurfucing before a direct adserse effect on a valued resource was identiuied. Anevaluation of environmental conditcon changes affecting such explicit valuesprosils a much more delinice basis br identfying acid .sctghin, tradeol's inile decision-inaking process. b'Itis cause -condition--.effect ciat"of crcpacts. or nltIscirk of impact,. can bet, dclcd and at each level quantl.altc predicti is rcquired Pepper (n.d ) hasillitsraied th concepts will) 'hr.ked predictihin eqct il, as in Figvt c I. 

http:pr,.c.ss


Ilhepask'. tu'rIaad tal agauae I clearl y shows that lte final impactMaleasunred Inecoa1,laaa2 Ilcfl"% ( I'hc1a,,h.'l laficlisa.. herC i,,1very sle.asid dclabciraly I1cgt,.1. Ite .1,s1ah1y 
ond 

. ,,c,,1 1,I."l IngIhe ta1 atany butaa stage I Itiac lugia .dsoc Ili.sa 1.1 lie'tica 
 ,lt.l", cvalullln I%inloraaaatlnaa illtile 
 aaaa|aUgillfallaatlap ;1da-ll.,. hiil. alldcl.:4]ogical
atll-
Ilcs 1l li mllavla,.alli'l
*a sIt 1-1 lL.1111C aaCllthcC ct.eaataaattLtmilleybe as IlIl willit, iltJ 111L Shtll1 111,,1mt1.. tuIlam tIaiCI.IL d 11a1rCgardthI.',I1.%e I"' c.d 111l .1 IlA.1l41fi1a'hthlI: 111as% t Il1h11'111a
IIIItl.t. ,1h 

t ley lsaa and dalaIII1 c't..'h y" at ..{' I7'. iI tac aaa aa a li .ll"I'..lI.aeC lIjlaaaag .i( Ittla llp,l.
Iihi I IA as that ittr, ate. a coaa sllialal. ,hl 
 a.aveIralCalprofiajll i) ite use 
I . . ll.hti ia.t i.acs. o,p nalt lallntl atic lavrallaaalca ila Iatc tae CIIAfil .c.%s aaaettodlaogyIlilaegl+as k 'vl.apaca.l, Wlli tavn,cr.itlia ukjJ plaescrvaaaal it..tladcraainb rataerthan dlchtottlalling ttaeaal Jz C.ila t Iatllaie t- . at di'll IIA 

Mere are other ik"sahl ad.v.laaaage s Alitihsia,.at'IA paL C irst. the
-IIA 'llprtaJLIa C'uhl n10aaoallly aaavllt, C Ic, aha1C and Iaa.Lnia I.t m, Iaprearng:IA,,Ticre woauld. ,Istahmld. be lescx ttai ctli d0."'led IIun.dt ircs.- ai alctc I'IA ,lat , e Ittaeifilrstg ,,l,t m. , ty ex n%Ivlsts as c itc e I ,'n.thathave tttle heaalg aldecalsn IanIk andt 

a nd ftora a. 
 't
re tllattrt ,ptahcd Itopretion h ectleial,, .ustilli.. 
III 

a la. Sc-l,.atSlld.ife ('IIAIleaiat.l, a tloaIll Jipihlich itaesnl%ItaacAcidily unAsdc,IoAd by decas tan ita kcr, AaUdthin Ill ilc the publacdot raditlatl ILIA Itllha,,Js 

Isstes itt EIA lheoary 

An.lyst, ) IItCed 1%,I.Il.aly te )lltc-tae:I IlIEtA I)a,we nee the plrotect. givent ben ett and i,ts It we .,)noat und.rtakc the protect.
Ircgoa and what co.'t iI,, 

what be tefits doaw

llt arie"' Tlhese 
arc tile
very a4 tisittns (IJA seek%It)tircvidcan.,wers t, Ic.ta a leictal pAerspeCtive.mca surcient (itutilitics in ier-na titcch intalvidual'sand dasutilittes, which are thcn sulaee

lklarc concludiaag thait CIIA is tie alaprapriatc incilaaodaalaagy Ialaddress a.hs 

a-cerlaanng need. 
issue we need to consIder whetlher there are other (aitre appropriate'?) ncansIh s raises tile questolan of
and take, I who,se pre'crence, should ctuntus back ta our previous brief d,'scussln of dec sion fattkingview Ia, It thetaken that snte knoaw better than othCrs ihat the polcet is "needed"-these catl be-ldthe profitacat tsayt a mse,. ent,etrnA: onaceined with it Il-iaial rcwards but 1Ill extenatlitiest aara flvcirlllnea t .i Iaceraedf willhiiri-terni:.claral suipportt- 'e anus re.clga/c sac 
asaakal .1alt "i.tltlll ll"1.11,111 lt

-
lIi 

IsaacgeCt x.icr. l i Ihclif tIIt:a 

,cAl,1I 1c

%crts the.f .laoal.alv- tt I ,i m..,liaiu the asc s 

aae tlhun, i,i tl ihgs.
life firIt 
tlllc~ll Itlalaanl Thelt~ealta"hs"ta eclIld 
dt1tsf.-s
, Itaaltal: liced lWhchi sklb-

taaa,Iii.laall nttlaltnglled. 

halling evaluation to, at the bc,.I,majority rulewithaut consderalton ol intensityillpreferences,. or ,)shon-term political advantagc%. Clearly. to allow a proipmnnt who wilt lnnancially benefit froml a project l. determine that it isI% contrary to necdedthe EIA concept. If government!, are itodetermiane need fiar dIleteCal-wlthos 
 the benefit of some objective .sciasuremeat of society' prcfreaalln
f[:d nlrClIC
ensity of pretlcernc )c)--tlI,is not nc ,.arav aiacnflLt with thetheloryytal representative democracy (as ipposcd to ilaarliiptory deacracy).tiet rhclies on government it):-ctinthe public interesatf1 t tI EIA isadapted IllileCIA ilaaaehaiod tl haisdoc% noah.y take the utiaaaaa decision oninq .m. whtthcr ahetuld pro ced outo the potiteal arena aalaia itaIncitas that guvcfrulcantsl
Ii,s, hetter inlonnaiton than they

inpractace 
 would an other carCuanstancs,thc analysis of need in EIAs isthe major sholrconing. Withoutcanicptual Iramcwork-in apractice most EIAs arc undertaken inan analytical/c.accptual vacuum-it is not possible to arrive at any thing but subjective judg

incatallala [hencet for a project. 

el tmlnp eAI tilain'of o ePr opu ed Asmionttae stateaant af objectives of a project has obvaous, apha.ataons for the detinittonIIIalternative!., ib' more narroawly the objective I.%tated. the nore coantralncdthe choace. A narrow statement of the objcetivc is .a problem for naan-CIIA.ppraeltes to EIA. Adopting a CBA framework, it does not malter what objective 

a propment has in mind. 

'lifc csavironnnental impact ,of allcmatlvc to tile paillsCd action as afeature of EIA. majorIn the Australian requirements *'feasible and prudent"natives have to alterbe evaluated. In the United State guidelines there is a reqtiarelacant to "study. develop, and describe appropriate alternatives.'" i'isfurther explain by the Council on Environmental Quality (CEQ) 
was 

(1973); "Arigoarous exploration and objective evaluation of the environmental impacts of 
allreasonable altcmativcinclude (i)the no-aclion actions .. . is essential.'" Examples arc given: thesealtcnative; (ii) postponing action pending further study;(iit ,ltcmativcs of a signifil:antly different nature, which would provide similarbenefits with different environmental impacts; (iv) alternatives related todifferent designs detailsor that would prevent different environmental imalts.t v) altcmativc measure. to provide campensltian tortish and wildlifettsss. ancluding the acquisition of land. water, and interests Ihcrein.a Iact tat dtit c a There is"'l"asible and prudent" aitcnltave, Air *'appropriate".. ;caaaabtl" andaltcemativcs. In illustratioans o (it) itxlvc. thie CEQgillltclachae (1973)stalethat an alteraativc to a Ilool cmtr-al ii grarn (such as a dam) 



3 "iuli be nlonistruc.urJ.I Iethods ir(l111hiting o.ce.upalon inand sug9.% Illass IlI I-prone areas),transit. a,ll - inCases jlicrnalir It,either alticrali wuld ]%igh..,5lrivd izilar iInclit , .Ht n.but v.ithdiiferentIn bothvironnlicrital cn-ilipac., "1ii,cl.nhe ,led a, a costJC cfl'lctln'ss,¢ approachtbvioUsl) docs not andiihltcs the iltiilir tiithe net hrIcfis tii Ihcalternatives."licc rada~ly 'cini k I .in, ll ll .lil

, 5 tIle Sallie oj,,ctIve areoal.es{1974) til1 Ia C 

sslat 
liv. )llt ., (i.CI i. 5*C .11 I le ol Illa:roalterna,tivc.N rcl..'c to the .ALak.all 


descIlicli t ii f 
oil p,)JC~l S ,:lcJltcrn.JtIc ll1iii1h include tilegc" .'tuld ri'.0IfLcs , lvll.fe Ilg dOI iJ)rLrIasII id I )c cicr i.or Ill-iil rt ll,.ilhi..++is i I I ,sb1al."altertiatiCs'" hy 

.ii ail-r termed "rystelCo.trc, "1li cI.l,, (ia.i rriec 

itlia!l, sas to be !uidcdb) technical -ounsideration or the stale il art "Feasibilt)deihnd as technically leasibIlit) Ca, ,.or pliscal c)nsI-' oitj, "herctional feasibility factors to 

may be addi.
be considered such as CIllursi.pliticalinstitutional legsl andconsltralit, bul these should nlti beCco1ll1llc asessnient 

cioni, Idered tilostraill s Illalllisiilulioniiil co.nstlaintsi that IS. gil ernoeiit InterVen,tion fur niin-niarket pr-cc:ti purposes-) raise the Iiissue second best 1The 
-Iue. +n bcollics. t) ll~j
 fHld .N gl c| an Inq + t 't Ill ,; tic
tu(ional constraint' I'ariius eollI)It i Cli 


taken as iven uinless ii i krhuLn. 5, J4u thathle .llcilnlra'iiilsshould
or rchli lucdih.led. he' tha tle1CgllIs g ntlirit Jbolish tllu:r enient1 ,c.fir - .u .,c . IIcsil "l I 1072o 1 lI p, rohauj l,thti.l. ,lib ihl ,,Jii I oIi,,b he - s'cfCdOii,. tPuic N, iaiio)all 
 - %,I, 
 hH
ulii c lvc lhalIC lli ,,/ie.' 

01¢: 

e c1cv,lLcd. ice Pllilhc4l lhlcrlies ineI'u Ihc 

01 iiii~iiupriigrlanniug hu lllyscisiil .llikl.,ire"tO'(11.or Cilicil oli-Soi h,rlic iltl~c%il Il'.MrW,vi ' ,[I, alhi al-

J--11111 C.'Ji hg-public lv1ellollccilcrij .Il1ce .r Ire tiiidillicl.l uthldhC, itiealipriai Firl. i 
hll ,[Illh %I(I' 

cirt.'narl+ isii 
dc, rli ao,- lr olher h1.1 tulllis c lhilkile ralthe % nL ).,,, .. *.zll+ at. i s.,,t. II..., 
 i,hr 


(li . .least.itto 
Jte ex lifle explicit :riicrz 14)r coa~h ,+IthI ~liriaotciCr,.t .i It dlCN uLL!et thieIh llI..C%111.. Ilsi, or[ estJbhiiii 

lIi(% l.it ( IJA ,lipp,w~Ina h illnl,Iit
Cs llliilaciih.iiill tolFriii 
this. iJ II i li, sIlh tiaivn cihud cl. :h l iictiii .'d Is Usedlc te ahllarlllc thai [le deciIonI rule Ishas lie gleat.st po,iltcnett'-::it If i t..cs
all hpr (dcvnsiiI, ) "ihjchtcd twirable ones,AIll lie 

are tii rule. the Itlust de-unJcr:.jken lrst and 'l-thiiael1. all projects ",tthnetcills het-Is.l iheundCrlakcnr I lec iip(lrt1uuiv Cost rule silulhling: the ufide decisron mak-cost of prolic,. A is the net bcnIe!II trcgolic htool lit lindeulaktng [helest best alternaitve.Ihl, I llplc tie is subl t l"lulls idiscussil ili l ial considera."li',Necrlicless, 

'1I 
.iA ta,.n:.itLIA llr 4Cli e 
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Cu,,..olive Impacts 

"[he projcct-by-projectioristrucu assessment that is the normal practice in EIAlend itse!1 does notto a straightfoward treatment of cumulative inpacts. It is possibletht the adverse or beneficial impacts of one project might be inconsequential.but on t!he oilier hand, it tiight be that if another dcselopicnt were% to occur inthe ,atii location, or impact on the same Ccos)steln. the total impacts of thetl (or even additional projects) night be significant.
e"Ihi1 are cci logical, social, and economic factlrl 1t be tJakenit. tracing and nicasurng cuiulativc impacts. 

ink) account 

soni if 
Frow n ecological pcrspectnIcthe key factors are: Synergistic elTects Interrelationships and feedbacks;Ine dependence or time lags (for example, the concentration of heavy nietalsin aquie foodehans); treshold effects (impacts that only appear v4hen a criticalconcentration of a pollutant has been exceeded); satur.tion eff'ects (the levelingolf of the magnitude of iopt as the level of Impact increases), exponentialcIlf.t,recovery tine. These ecological lactors callbe important for the project.bu are probably more pertinent in the cumulative Impacts sense. 

|Fulront
an economic perspective the cuiluat,%c trilis any effect - Ci that has to be considered 
ihitc on prices and quantities of goods andare price effects this changes sen ices. In particular.tieassessnient if 
prot.cct from one of the marginalile traditional CIIA slUation) ill a mo10rec'l il.xana ,lsis. lils is ionelilillortant aspect of huw traditional CiBA I h 
 ."iii JioIld. fir extended.f.r A purposes Traditit.: -1 C1A often makes I, basicprices other ,i assuniplons (I)allthan those fortlc lhanal~
thus€l the goxls or ser.ices ingtllN OIIrI stir l!,r,'e. eral,, 
tion ri'¢|dn Lunstint. 
(it) eriefitsor losss do not change therealCiIlilibrini Incomne tit rcipents A(or di equilibnuni inaslsis allu, generai

fircitang" in prices and real 
Ilru01lllSinrecognitn that "evcr'[lln defendN
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analis - Itisin empircal matter todetermine, fir in project. hether or notthere are net gains or losses in real resource use trim conscquential impactsi social perspctive, cumulative impacts could inanitest tiieiiselves invariety o"ways, depending un the type of projects involved. For exarnple. onetourist resort in a rural areasocial infrastructure might place Insigniticant deitnandSand the lifestyle of local on theinhabliltants. %thil tvo mayexisting
croud the overlocal service industries and change the lifestyle of locals.
Whatcver 
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lcuiulative impacts is that alla sessed simultaneously. projects proposed lir a s;ecllic locality bi 
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onIcept h) ndreisc to a prtllkdct1l pro .',icess
ch']anees, and dccIi Sloriicc 

1h.t1can Ile readily ultered itdentand
(tic a lter, ir .11rItprahcal niatheIr eiiloniCoat". ural 

Increased per capita dema.endgrCgte dernd and tnresed p ioidliotl
Ior result in growifig ag.tile fixel sclslce iolhlie lltiral cniInllltable resiurce A%notiltie,-such as,natural on,.ftlltl;cil arC lkre.rc+-,ngiy destroyed. the vahie
o1"t!e cril.inon(Ines nitcreaca As Krtrlla mrid Fisher (19751nccdcd h.. csourf:c v.iluati, argue. -what s. d'.nlllllcdciland jid the 

2 is a tinodclIhI-t reflect,a iprcttlllg ilegr)I lt inlt elli2 tf v.illlttcillf l ei cre rc e |i\,, ti'rtn snchesicnt. 


Natural varialitrrs o'cr [tileCNliaishhave to be predicted and tilca-.ured. "1a shrfittrg haNehnehe basic qnucsttit is.alaln', V. llJIenlvtronrrient whatl vill tife natu:alhC like rn 
l. 
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Concluion 


The foreg oit 
 has been a brief discrussinttr iilthe centralreference to tire appicabilty itl EIA requiretments.
inz C1hA in tie EIA pnc.ss It has notl withthe space a.arlable ti tcii been posstible'lbhthe"Ihere exrists tIhec.r and practice tdCIAA in an),detaila sublntlrril lterature'hereexht tn the apphcatonahhb'.e hrtz t)i i..'ll Acili-ltrili.esinal envrinttinial 122 proJeCtsin andernis (see for onerecent examtple, Dix n and lfulschinidt 19St). The need (or a tarrage beteen 

nbef,
eCology a-id econtnrrcs Pulcie "hch ij~ civronicrlillerihtno,has see fo onunderlying the rep-ir. univcrsal acceptance and I, in fact,ti 

Irelre
the United Natitis by tie World Coitlrissiotnc l oittEn-"irrtrient and Devlchipment

rcl,nn. the thcory 
(I 9s72 While iu ItLIrIore IIcetlIts doncand pr.acncc i,' be,IIA. insuticientr aplljlatin exist to illu,1stratcis potential. and addiiiiiiial Ilnpetu is lge tol ls dc',clopnt by tire challence 
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prove aiid coordiliate Federal ilans. uictionms, prograliis, imclilimm,aind re:*ources to tie rid that tie Naltioli lliy- (ii) illy oil'm'rrs siolmmieo ii shrerts wiil 

1mmmpmIm1-smbime ll-mll0 m, tli. anmald iy PUblic I... l y-lo. 191, hlellillih
1 t 1wli 

l 
. ,illsi .,114 i t t I timl isl lie im-ILa. Jtnia...ty .s 

PubbalsIA- 1i-i). Asuglj 1. t i lld isjrublc . $9.1610.HiCer 21. lvS5. 
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I,,i) nilr, nti,,-sIto lil. },-lio.u It'll, 
iv) the relntionti letwr.-.. local ahort-

lerin u.e. of mnn's ri'vironnr. nl thOninnin-
tenance aind enlhncement of long-term prouchc-
(v)tnyirreverihle am! irplriavhle rmu-

1 

mitnmentq rner.ourceq which would bn involved 
in tim loru.nisrd ntion .iul it Ie inipleiientird. 

Pi r to ninking innydoInilrd slntelnient, lie resjpon-
hlriiei Ofn tinFr-lie Mml conult with ohtniuIlin-

crnuncts of nnt* Federal npurey which hin.9r 	 jurie-
line% hy law nr sprcinl e ltrtiswilth lesped to any 
envi-onlmelnhltol imlpno. involved. Copies of such stltc-
merint nnd thercomments and views of the npprolprinte 
Fedrrnl. State, nnil locril agencies, which are aullior-
i7eil to dtrvlnj and enforce riviroinental snldnds, 
shall lie intitr avnilabhe to the i'rcsidcist., iw- Council 
on Euvironmnentai Quality and to te p-blic a.9pro-
vitlrd ly rection 552 of title 5,United statlr.s Code, 
nl sl I ncconiiany tinIroposrl thiough the. exint-
ing neiny rmview itrorFl-wi; 

(Dl Any detniled statlement required mnder 

subpnrnrnph (C) after ,Jnnunry 1, 1970, for nny 
Iinjor Fedetrnl net ion ftinled urder niprogriin of 
itrnnts to States shall not be deemed to be 
leglnly in.slifficienttiecma solelytut ajencby rensoti of hnvingi:b 	 oroffcia, 
been prepared by n Stnte n ncy or offici,() 


(i) the State agency or official hns statewide 
jurisdictlon and ias the responsibility for such 
netie n, 
(i) 	 the responsible Federal officinl furnishes 
,uicannce and participntes in such preparation,(rii)the nrespofnsil Federn osfcial iepito-


(iii) the responsible Federal official indepen-
dently evahmaes such statement prior to its 
npprovnl nnd ndoption, nnd 
(iv) nfter Innmnry I, 1976 tile responsible 
Federnl officinl provides early notifiention 
to, ntd solieiis the views of, nny other Stnte 
or nny Federni Inind tuningetnient entity of 
nny netion or any nlternntive thereto which 
may minve signifienot inpacts il)Oin such State 
or affected F-ederal Ild innn.etnet entity 
nnd, if there is nny disitgreenefmt oil such Si-

pacts, prepares n written assessment of suah 

ttehimlets nnd views for incorporation into

detailed statement. 

lit, ip,.lueLiri S , 1i 	 110te suipue, ii Nl 111 
relieve tile Federal o"f icinl of his responsibil
ities for the seop 3bjectivity, and content of 
I he entire statement or of nny other 
respon'sibility under this Act: and further, this 

subparagraph does not affect the legal suffici
ency of statements prepared by State agencies 
with less than statewide lurisdiction. 

(F) study, develop, and descritm appropriate Il
1U"rnativrit to recommended courses of action in any
propoqal which involves unresgolved conflicts con
cerning alternative lsees of available resources; 

( rrcogniza the worldlovua and long-rang" 
claracter of environmental prcblems and, where 
consistent with the foreign policy of the Unitel 
Stntes, lend appropriate aupport to initiativen, reso
htion, and prozgramnR deqigned to maximize inter
nntiOin. cooperation in anticipating and preventing 
a decline in the quality of mankind's world environ
men.; 

(yt) mike available to Statr, counties, municipali
ties, institutions, and intlividuals, advice and infor
motion useful in restoring, maintainin~g, an-! en
hancing the quality of the environment; 

(ll' ;,: .iato and utilize ecological information in 
the ltling and development of reource-oriented 
1 roit-cts; and 

asist tlm Council on Environmental Quality 
established by title 11 of this AcL 

Sr.c. 103. All agencies of the Federal Government shall 
revinw their pre."nt statutory autlority, administrative 
rgumlatiois and itliri.'iW for thecurrent anti procedures 

, of determining whether there ar" any d(laicien
cic or inconsistencies therein which prohibit full comn
plinnr with the purpo.es and provisions of this Act and 
shnll iropose to ho President siot Iter than July 1,1971, 
isrlnmen.sure; aq may Ie nercarmr inbring their utlhor
ity Rnid policies inito con for iiity with tle intent, lirposes, 
atnti proceduires set forth ii thlis Act. 

Src. lot. Nothing in Section 102 or 103 shall in any
IA 'afIrct til- Specific slatuto, oligatiofiR of any F-ef
epai agency (1) to coliply with critoria or standarl s of 
renviionn lnl quality, (2) to coordinate or consult witl, 
any other Fedleral or State agency, or (1) to act, or re
iatin fioin acting contingent upon tile i-itenila tionS 

or certification of any other F-cieral or Strtfe agency. 
Soc. 105. The policies anI goals set. forth in this Act 

i rn tiplemontary to those set. forth in existing author
izat!'io of Federal agencies 
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TITLE 


('iltINcl t l r IivitiINMl: A I QtI Ai.i ry 

l ltS.t:. t'IlLI. 'lln] tsido . shall I 'annslil to tie (:olll,.sF 
.t uimmll l),'Janni .Juliy 1, l!llt, fill E''vitonlltottlnl (oInl
it,Cq l I (erena ftc, [e"Ieieml to ais stie "es 'oi) 

iihll ~ fimalm hem orlaliciese li+lm%%lcijurl shalil set, iii~niiiiiii (I) (lie fiatuis mmvjlomii'(iimlanid conditionlC]Is.*i~hoif tilt 
in lyStill m al,,-i mai 

of lio Nnaiun, imlin/r, hmiutnlot linlied to, (he nil. Ile 

afillatir. inchiim liiglmarine, c.tuirile, ainid fresh wieri nid
 
Isottermemlii1 envirommimil, iiielsdiiiglinitiot. liijiild Ilh,1Imo foiest, mrylinild, wetlinid, ilige. il mn s1iliiiah hlmmll, 
rrfal Clivirmiilieit ; (2) cmIicot anld fie.seeallill IIrlds il
tie luiiili nM r taag"eill mitilizon il1il iimnof S11 villlt-
inents anil htIm ell,.gs 14m).40 li-enoll tille SI al. e-o-m oI I 

liiinlc, aiiudoflier reqiiireomenis of (Ie,. ilili: (1) till! 
aleqinm.. oif avitilil lil I'mestammrs-s's for fuiiihlil, 
1111111d i e ti(, ill Il nl C r ( i- of Ilia Nllitfii 

light omfexli)',tei )lohllini llpressures ; (I) i. review if 
Ih il l tiviti.s (ililulig imt.j'sliylo n-Iiv-ilgrniioil 1 

itis,) iIIm o Federal C siverililieit, li mite aiild hcii 
J'oVCm-iilt'Pillt, lliiI mllliogmV'"illimillni s-it itims i- inilivid-
Il, %,ilh lin t i islnr refemisme, it)their effet milfIml! eis-
vimolollwill nmd il ihe oiss-l ii. devls,,lliiCmiilslsmll 

1tiait i no of li irul rmircst-s; nsid (nm) n fitms piiinii 
r-ms-dyimmg 1lm1 mm! s ii-.t 3i i.gmsmnm m:-defiiellfh mg llr md 
tivilii's, tilgviir willi r(-olimI,(-mIit itlions for hlgisalsion. 

S.;sc. ''I2. "lhise is vrittei ii lte I'xvcoiive Ollhse sf the 
Preisi,|,i1l it C.ssmiil t iltiivir-oliimtiil ( ility (lim(m-
afIr referei Im 11 till!m("olciisllc). Tile ilmil 91mn1illie 
coili ses of tIhr-O lilmimm1bmr lm sh)iSllmmlhl nlmliiiled Isy tlm 
'rri'it to .prv at Imis pli-inslii,. Ily giil witl tl. ns/vimC 

1iil -sm (Ifiti -s.i'liltte. TIM i'-simll'it si llslm'siriiinl ' 
"ub ofnc Ishf iliims'is .iln (toServo its(i'majllillfla- lit' (filessmiiil 
Em'If * inevi'mmr slislilhe at peri whoi, its it i esim. ssf hismstill 
tli111ii1g, eXpl' iClimmi, Will nlitfilililmeitt is excetliliiYl 

l'l ililisid to niinlyzo ilt iiiterliit envii i lm tiil 
, 

rs'lids nls infmirlmiisi (if all kiais ; to nilirnis lr) 
-


nm ic F~ litill 1h14'mis .ra i n liv il s o f ile ed e r l ( mv eimli .e nn 
light l"of policy set ittitle IIli forlh if Ihiis Act; to 1(tolt 

u'Iicoi miomf Rirl iilcc01is.imucit miii'lmni 'totlemir(s.ilillivo toiim so-sci'hll i, eolilime 
tini, ielltirimii and ta iies aid imsma i f litm Nm 
(ion; I aol to foriila tll 1r'ililielid lnliolild polliciesto iplrimilila im l ruvemieilm uf (ie i ulity of t liei-
vi Iolilm li|. 

viomics.(7) 

Sr.--;. 203. (a) T / *,lcil May employ such officers and 
elf. loyes as I iP.C necefary o crly.out its functionlis 

ie liis Act. It addition, the Council may elnloy anI 
hlxthe co¢llroisntiinill anIi contio lallslistofiiuh experts 


",y line necessary for "'.e carrying out of 
 its functions 
iler this Act, i accordalnca with section 3109 of title 5,
IileI Sttles ('od e (but without regard to the st bel

14-.w)thlereof'.i5,1IIlll.Iill aI-rl..
26711lMmAt i n, i.'li lu IllI.iS C.61,1iiol 
 *1 ..
P.. .l.*. l- Oll~)*l-l~ihf 

hit-

SrI)) 


i . *..... . i ..... i,,, it...t..
 

(f) to assist and advise the President in tie plrep
arlntioniof tlie Environmental Quality Report ro
luireld by section 201; 

i(2) to gather timiely and authorillive infori
tion concer-nii lie co nditions and treids in the 
qlity of the environnient oth current almndprospec
five, to amilyze stillinlerpret such iiform astioni for 
flte plrpoe of dctriiniiig whether suich condiionis 
ansd trenda are interfering, or &relikely to inierfere, 
with lim aciievemr.ent of the policy set forth in title 
I of this Act, anid to compile ild silimit Io tle Presi
delit stulies relating o such conditions and trendis; 

(3) to reviewy a mi appraise ile variotis prograims 
and activities of time Fderal ('overnienti in the light 
of (lm ispiicy set forth in title I of this Act for tlme 
li.irlinso of the it whichdeteriimiiig ilie to such 
lrogramlis finl activities are conmtributing to Ih 
acieivemient. of Silch lsolicy, and to mnke recoinmien
miatjoims (o Ilia 'resieit (iit mill respect thereto; 

(4) to develop aild recoiimend to (lie President 
liatiomial policies to dllronooaoster the limprove
iiiclt of caivirolimimiatal qialiy to miieet. lhe coiiserva-
Itioi, social, coieonic, health, and ther requirements 

v of the Nation othie u 
(5) to conlttict investigations, stidies, surveys, re

searci, lid analyses relating to ecological systmi s 
anid enviroinmeitz quality

(G ) o d oc u ent a n d ec h a ngesin he n a lu r 

t cm el
en vironmenit, inci ldinag thse planmt and an ia Ieyelems, alid to acclmniae necessary slata anti other in
formation for 

ci ii linI dii i tim nanln 

a con tinim i ig iiaalys is of i mese chmangles 
or trenmda anid an ileriretitionclie- of their unimerly inmgtim Preice tses; 

to report at least once each year to(i Pei 
deitilnithe tllae iill condition of tile ciuvililiietimt 

(8) to mlnte ill firimisih umiih studiges, relports
thereon, anti recomunendations wilh respect to mat
ters of policy and iegislationu an time President may 
request. 

http:olll,.sF


Si.205. 1ifaext'rciig17lI~ In% er, ft,I -, reIII tI1 AM-Ulmhi;r FR i~illo-i rn.I(OVEMBER~I25. 1965Modelh If is A rt, I If I (o:iali i Iin I I
(I) Colisialt ithiIi ili .n Ailvisosy Coum~milt

l~ n ~ i ~ na s~rl1
hiwiInI i nUIi I INIOIUT IQAIITY AND orvict orI i n Of iler IIImIIaIIaaIm.,l II I7' InII-I NItiy' 29), 19W;), til,[l INVItUHMUlAl- qtUALjrlItil sit",a £ra.5Il&lv, is r .* ii'ii y Itn. I~aI-iaai icaa~r e;Ic og onn Eravj nxnu aJunha
ctllii-*In~aiaiji'~'iliaoalgilil:aIatISaSil II,,hu oresicl I,. officerof iEimiNroonnaetnr. tlanlty. in cair ia u 'lilaI~lI'aa~iliIe~1ned.lie glaqasn~ ~ilarasaal iliic-i-1',isit 5 i il ~ I'iscliuijq nder(lieNalinal fiving(Pubilic Law 91-190). 	 PolicyPoicy oft 9G96visniajto; miid 	 olife Enviraonnietstal Quality Imphrovemientelf 1970 (P'ulic La..w 	 Act 42('SC 4.21(2) 	 tililir', to flis- fiallem ivuI-n .aaisil. iI,, romv-

91 -224). aiad Rleoggnniijzn~j Plan Me, I of 1977. isra asset tnut ezcril S500 for oafficial receptigon #eilc aIcivscutrefa-l(fq 	 6 4313edilficniii, 	 ,,,lSsil i'il I-eniag 	 Ljuoi rslvinn. muid Itite of laseiger buoD?ifimqa) of pillilic-citedie iviilr nia-uIa-irs nd vehicles. $7110.000rus
 
01 gniiiinhlinla, needi 
 inilvidls inl mile, li li I I.I
 orni lil iif elfin,: I aFli filalis ilan).-
 leti liioialrol, 1 ins4assilaran 1 . (lint 11i (71miuil relijvitirs %%ill ufe tilt
piertci'rily .civelap 
or cI.llct 'villa simnilar tiiilit-ilies
athorized l ij law avndnjerfur e~*lfby 'si nbalislirul 

S,:,:. 2061. Allin,,la,,- nf funeCaoitiril shall serve fmil] linte
.allt timn (:lnil ci of tlie (oicil aiuinil le maitiprimailed at(lie Wel parovideid foar I,v;-l I I of (I o IaSC(:itivp .Scliviliic

tiny Rates (5 11LS.C. 53131. 
 Thle lithor ienalwas of tlie(ComanlciI Shall I n C~omhpensateud at doin rnb parovidedau for

Lroel~ IV or tlie Execiitjive Sehedilc, Pay 
Hales (5 U.S.C.
5:115). 

o1H-:grlait-i i. HAallIa-nsi:AtFNT

*Ile ( *a~iiril"S.a 21)7 iaai) virpilml si riiwal s (realinatoy lerillltiaahmlic*li quiitlitirm.lcotiahaa le- to~r Itii an lIII)- il 1 agilay, air ilSl *iI*uim.iailliily.ii IIIi* FIialfi: ;iavelmllraI airil

I-r file- oiwns nlilc h ii I i jii m-.rsu,im ir lf-ly nim tilligr r iii. I-uiIa'liy-e
 

miiy finir*~t goiviraiaimeamI 

elf list. Cil iai li rin,ii~ liail taiflI. is tii Ia-gail i ll any .1a rt-reii rSWiililnr, mar5ssi1ir Iilii-Iii)g rt.aialI.a- am I ~i se 'Ia mI .?(I list! Cliaia ii. 

,,:Il*F:Nlaliiiu#A, iiItM1'.ia INll47 AnI. 1llAtIL. 

Ilaa."S~i~. 2ni.iaaiaa~i lima Isl aaaa iac iarers gaipsi I. its-ul tl.', iai smai iG.N. iilchlliig)I I ita 'atpailaIshort-,, fair: (1) imil-, inl iciaaal
tmastel; (2) nrlja-iliu-4 ii imiieui~mlmi elf,ii jOIsninl iiaii gol eaalfied (31) (IIl .1r elf.uilmlerlisnl itaiil rsmimasaoge aIaltgimitas its (Iao!11ii 
Si nliaa naail ilii f-14igni aaaa l~ 

Srmc 2091.Tlhere str ntillinrizcd 10 We appiroprated tocarry outl tJhe iaroviintis of this Act flont In exceed $300,000)
ftr fiscal year 1970) $7000oo0 for fiscal year 1971, niad$1,0)00,000 for encla ?scal ya tlacreaf(,ir. 
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President's Council on Environmental ( -al1Ly CEtidlines 
from .Environmeng.-I Jali. ]-)8r) 

REGULATIONS FOR IMPLEMENTING THE 
PROCEDURAL PROVIS!ONS OF NEPA 

The Council on Environmental Quality is resposible for oversecing Federal 
efloris to comply wsh the National Envsrunuacntal Pulicy Act (NEPA). t 
1970. the Council issued guidelines for the preparation of €sivironscntal ivn
pact atatemcnu (EISa) under Executive Order 11514 (1970) By te tertmts 
of the Executive Ordcr. the Guidelines cere confined tu Subscctiuoi (C) of 
Sct'ion 102(2) of NEPA-ie rxquzemcct fur cnviu.tmcnal ittpact
FL5	te. ¢rnci. 

On May 24, 1977. Ptesidcnt Cagier issued Eaccutive Order 11991 directing
the Council to iuuc rcgulation to replace the Guidelincs for prepceation of
EISa and to implement other provisions for agency planning and decision
mAing contained in Section 102(2) of the Act. "lesc new regulatios,. 40 
CFR Pa.ru IS00-1508, reprioted below, wec promulgatcd on November 29,
1978 sad became effcctive July 30, 1979 

The new regulations have three principa aims: to rcduce papcrwol. 
to reduce delay. and to pruduce better decision,. 

In accordance with the Preeident', directjvv, the Council's regulations are 
binding on all Federal ageoci s. replace some 70 different sets of agency reg-.
lations. and providc uniform standards applicable throughout the Federal 
Covermuent for conducting cnvironmcntal reviews. The regulations alto ci
tabli.h formal guidance from the Council on dc sequirucuactt uf NEPA fur 
use by the coura L interpreting tins law. 

PART 1500-PURPOSE. POLICY. AND MANDATE 
1500 I Purpose 
15002 Policy 
l500.3 Mandate 
15004 Reducing paperwork 
1500 5 Reducing delay 
15006 Agency authoriry 

AuTIIOs.T- NEPA. cte Envir*anncensal Qsalsty InluuVro.e€t Act of 1970. 
aa amended (42 US C. 4371 ct scq). section 309 of the (lean Air Act. as
amended (42 Li S C 7609) and Executive Order 11514, Ptucction and En
hancemenc of f nvroninental Quality (Ma.l 5, 1970 as anicdcd by Esccu
tve Odcr 11991, May 24. 1977). 

j 	 1500.1 .
0
URPOSE 

(a) The National Envionxmcntal Policy Act (NEPA) is our basic nationalchaier for pteiLton of the cnrviunincat. It estabalislhes policy, "t goals 
(section 101). and provides ecans (section 1021 for carrying out tise policy. 

.111 



Sectin 12() r.i, ar,. I . t,, "" .i f that fedta" 
 ct .,l.ned 	 5 1n ""l
'ehat m 	 ,cernr1 2( 21h beaII St lheyt2(2dodo t lv n m| tte p, a' ,arr iri "'ll goalI tlIe 'nI,.Act. henforin t. Ir irlrral naci aid IIr,,r5,*ha,,101e.nforcing the Ac1 so 	

'sr"'rI.tp s,,, 
a, to arh, srl~rr,,. ,.rr,,,,,, ol s,, 

(b) 	NEIrA pr.t nltes ir 	 th r, ...........
available 	 ,to publlic olfiralI and c 	
.Ia. 

.. . .. I 	 .r, eand rd,aritons are taken. l, infrormalon must Ir fIhigh 1,|l,llty
Arcurirt, v,,,tifcanalysis,.ri 	 tCae.rrrnarerlti0dir, ai 	 pl tr a,. 	 itrenial 1,,'..implementing NFPA. ntnr! intrraiv,. dorterd...l, 

on the is s11ot se l |


IA!' ,,rrcrt. nrsltA 
truly signfisantamassing needless detail. tO the atr~u r i'nn rle.....II 
 tha.n
 

(c) Ultimately. of cor.e it i not hettr d I,,,, ,, ier is,that count. NF.P 	 n, rIr t rle(;sen"s purpoe is n t o Rrnrra r 	 It k-er n y i rllepaperwo--hul sn loiter raetena a, t nn. 71,. NVrl'A lro-, ,help isblicofficials make drcisiran 	 i intended ithat are haird on unrlciandling of e. 

virisunisntal conseqtences, and latethe 	 environment. Thete actins that rrnrct, reitlOrregulations provide tie and enhanredirtion to achievePurpose. 	 th. 

pps. LICY(c) 
15003.2 POLICY 

Federal agenvcies shall to(a) the firltest extentInterpret and adminiller the Policies.possiblirlatins and public laws ofthe Uitre States in accordance wih the policies ret fotti in the Act and in 
thee regulatios.(b) Implement proceduresr tn mate the NErA precess more useful todec onmaken 
 and the puiblic; in rr uce paperwork and the accismulation
of extranetr backround datai and to emphasire real *;.vironmental ives 


and a ernatives. nvir
nm enta l impact statem ents srhaIto 	 be concise, clea r,the point, and shall be 	 andsupported by evidence that agencies have made
the ne essary envirnmental analtsrs. 

(c) 	 Integrate the requirements of NETAtonmental ret-re proscedures rrqriirrd 

with other planning and envi.
hy law or Iy agency practice so that
all such procedures run concsrrently ratherthan consecutively.

(d) 	 Fnctsrage and facilitate public involvement in decisio,.s which afectthe quality of the hruman environment. 
(e) Use the NEPA process to identifv and asess the reasona:l. alterna.lives to proposed actions that will avoid or minimire adverts effectof theseactions upon thequality of the human envirnnmenl 
(I) 	 Use all practicable means, consistent -itli thre reqiirements of
Act and other esntial CnMderatins of natisotal policy, 

the 

to restnre andon-hance the quality of the human environment and avrid or minimire any


eosimle advr e effects of their actions rrpon tIhe 
 qualit of tie humanesrsionment, 	 r 

§ 	l.ti MANDiAIE 

Parts 1500-1508 
of this THl, pro'idP reritultion aipplicatling on all Federal agencies lotimplementirg e to and hind.the lIrreedal provisions of theNational Entirnmental Policy Act of 1969. a amended (pis I.. 91-190.42 U.C C. 4321 cc seq ) (NEPA or the Act) escept ,vher roinpl.a.re louh,be incinsittent with other statrsoty reqrsietrrent, "Ilier reguilationsisturdpursuant 	 areto NEA, the F.nvirnnmental Q,,ality Impro0emeirt Act of1970. as amended (42 U.S.C 4371 et seq I Section lt)q of ire (:lean Air Act,(42 Us C. 7609) nd F.ect;e Orrler

Asamended 
11514. protectin n and 

Enhancement of Environmental Quality (M,1arch 5. 1970. as amended by 

Executive Order 11991, • 24. 1977). 1 hese regulations, unlike the prde.guidelines. are to Sat 102(2) (C) (environmental impactstAtement,)visions e the1 he cd apply tn the wl-ole of sectionAct and of theseregulations must be read 102(2). The pro.together as a wholein ord-r to corrply ith the rpiritand letter of the 	 law. Itintention that judicial rworr 	
is the Coricl's

o!f aenry conmpliancenot occur before an 	 with th-e trgulationsagency has filed the final en~ironrr:%.ntal impact statement. or 
has made a final finding of no significant impart (when such a finding uillresult in action aflecting the enviTonment), or takes action that will resultin irreparable injury. Furthermore, it is the Councils intention that any-ta violation of these tegulations not give rise to any independent casleof actor. 

ISOC 1 REDUCING PAPERWORK 
REDUCING
shall reduce by: 

Ahenciest(a) Recn,,gshol redune escxesive paper-work by:
(a) 	 Reducing the length of enIronnoental impact ltaroenis fj 2502 2(c)). by meaunt such as setting appropriate page limits (11 1501.7(L)(I) and

1502.7). 
(b) 	Preparing a.,rl~ts rather than encyclopedic environmentalsatemencts (I 1502.2(a) ).	 impact 

(d) 	
Discussing only briefly issues other than siqnificant ones (1 1507 2(h) IWriting environmental impact statements in plain langualte ( 1502 8)

(e) FoUosig a dear foristat for environmental(1 1502.10).	 impact statements(f) 	 Emphaairing the portions of the en ';ronmental impact statement thatare usieful to deistioriomkeri and the public (11 1502.14 and 1502.15) and 
reducing empha.id an background material (I 1502 16).(g) 	 Utirng the iscoping prrsceis, not only t identify significant en-irinmental inum deserving of study, but also to deemphaize insignificant issues.narowing the ascope of the envirvamentl. i npact statemcnt prm..s accord
in lm (t 1501.7).a 

(h) Summarirsng the 	 enrnosental impact statement (1 1502.12) andcirculating the summary instead of the entire environmental impact statement 
i Uselatter ;iunuouly (1 1502.19).
(i) Using pcorsat, policy, 

pong 
or plan enrironmental impact statements andtierng from statementa of broad scope to thoe of narrower scope, to eliminaterepetitive
discussions of the same isles (11 1502.4 and 1502.20).

(j) Incorporating by reference (. 1502.21 ).(k) Integrating NEPA requirebments with other environmental reniew and
consultation requirements 
 (1 1502.25).
(1)Requiring comments tobe Asspecific a poitible (1 1503.3).
(m) Attaching and circulatin& only changes to the draft env'ironmentalimpact statement, rather than t--riting and circulating the entire statement4shen changes are minor (1 1503 (c)). 
(n) EliminatinK duplication %ithState and local prorcdurrs,. hy pro-vidingfor joint preparation (1 1506.2), and with other Federal procedures, by pro

siding that an 
 agency may adnpi appropriate environmental documents
 
prepared by another agency (


(e) 	 Combining environmental1506.3)documens with other document
(115064).

(p) 	 Using categorical eaclusions to define categories of action, uh;ch donot 	 indiiidally or cumulaliel hare a significant effect on the humanemisonment and %hich are therefore esempt from requirements to preparean environmental impact statement (I 1508.41.(q) 	 Using a finding of no significant impact 'rhrn an actinn not other. is.excluded %ill not have a significant effecton the human envitronmsen, and istherefore exempt from requirements to prepare an envirornmental impact 
statement (1 1508.13). 

http:empha.id
http:roinpl.a.re
http:analysis,.ri
http:sr"'rI.tp


5 1500 5 REDUCING DELAY 

Agencies *hall reduce delay by
 
ia) Integrating the NEPA proccu into Carly plAnning (I l5'1 

(b) Lu,pi igng inteagcncy coopcratnnn berce tc Cnvinrcnmental ir-

pact uaicmaent &aprepared, rather titan lubmission of adcnrary contnsn 

on a conpleicd duncaonent (1 1501 6) 


(c) Inijring the ,swilt and lair ic¢aluLion of Icnd agenncy diiptc$ 

(d) Uting tie slciOping process for an carly idantlfiation of whitat arc and 

.fllat arc lut thie cal uassc (I 1501 7) 


(c) £s'auliaiang appropriAtc i-c limits for tin cn inrnnsental impact 
uicricrlit ptfCc 7 as 1l.0 8).l)b)(2)Ii iA 1501 

(i) 	 P pazn g c ureuonancotl ;,upA i ttAiCU r early in the p rce ss 

(1 1502 5).
(g) Initgrating re oLhr coi-fimnlicna IA t andNE PA uiiremecentsl with vic 


WaUlantAntonn qJ~e0 i ftO52 25)1
nItano~ 
(Ln) Unui utng dplication ith Suate Aid local pntnJncr by providing 

fne Jon1 pItcpAuon (1 1506 2) and Wlh other lcdcrAl procedures by pro-
Vi4innA that an agency Moay Adopt .Ipp1UPCiiA1c cnevitruncniAl ducuitcit, pie 
Paai by .. athee &gc.cy (I I sot _ 

(i) CtlmListing caliornmrntAl ducuntntL& will, other dnncncnts 

(1 106 4). 


(1) Using acccicraced prtacdurt foer prnpotLi. fnnr legislationit 

(I ISob a). 


(k) Using categorical esdlaionst to define categories of Actions which do 
niot tiuvtldualiy as csmitLAuivciy bav a ainiuficant clcct ot the hulmtoan 

seanvtitucnet (1 15084 ) and which art Lchrticse -cmpt frm cttnuirctuiint,
t 1 

to prtpaic au envirinlca t impact stattcnt 

(1) Utng A Ernig 01 00Lagnific ot ZnapaCt when an actiton not otlicrtite 
cluded -Wlnot balots a aigaificuto i on the bntilata lenetvrnmnent 
(i 150 13) and it erlorc Cainmpt from renquirmnnta to prmparc an Ca-
Vinatmccar l isnnact sttaucmcal 

I IS06 AGENCY AUTHORITY 

Eac n ncy i intrprct the pruovtions of tie Act ats a suppletment to 
it, eALtng audloonty ad s nsiilatt: t0 ViC tiAditltlnai poliCiCA ind glIu-
LiOs in sheilibt of the At** rAtio"i mneiivinictal oh.ccieve Agescitit 
Laill rcyicw LLcas poincia, poccduecs. and eguilations accordi gilyand rcvise 

h 
Lthem a ue"Iuiaatry to toar fuil coniphAnce wit the purpoua sa d proviOntitinit 
en] the Act. Ile phnaae "to the fullca tlent posiibk*" tn section 102 mCant 
that cad, ageocy of tie FedcraJ Governmient thall comply With that section 
unles caJinug law appiicable to the agcncy's operauao cxprculy pruhubiu 

PART 1501-NEPA AND AGENCY PLANNING 

101 1 Purpoc 

1501 2 Apply NEPA c~xly in tht. process 

1501 3 When to prlpanr an coviloronicniAl atsetstnntitnncectihnn| 
1501.4 Wihneir to prepace an eCnrn.nnnniCnll4 inial tL statement 
1501 5 Lead acncies 

1501 6 Cnopcrating agencies 
1101.1 Scop= ig 
101 8 Time lim*t 

AurMOiarry: NEPA. the Envitronimtntal Quality Improcement Act of 1970. 
as sended (42 U S C 4371 €t scq ). Section 309 o the Clean Air Act, a 
a macndcd (42 U S C 760ig. Lnd E ecutivc Order 11514. Protection and En-

hanctnicii of Flveu.iamentAl Quinliy (Mlait, 5. 1970. A&a,IcncJ by Eaccu
11- ()lJi 11991. lAy 24. ? 

§ 	 1501.1 PURPOSE
 
The purposc of this part ianludc.
 
(A) IIitCdratnn.g ine NLPA jntnet cis Stw early Jning to intact appropti. 

Age .i NI'A S1u1€1C Ald L i!l.Mh14 IIn p 
lt) itin]ratuint ti NLIA'I IhtnCt net at.,d t. ;!:..nnlnnc delays
 

c50 5n l..1 t
lne 	 nlnn1nact stn in SinleI tale l n ti.- -Ln.....I., on m - s-sy
tnntillitio 

l 
iA tuiiciIiclcn j n ciuiinntn$t 

)li tilt I t he s t -J i l 
(11) 	 I fric t11ntt tljcr it itntniCi r, 

ui dd deemnnjinamimlnnglii :;nftninnll ait icritlcs tntb,lil i ktce'Vliin in.]y tintJ 	 itnurt tn i l tWincl It ltl
of thc encirnetunn nnnn tInnetntIA di t -uto gly 

(c) 	 c ttdnil a i m.l 
" 

li ti...l ilIilC ppel t 
Pt cenni 't-) Ii a.t. iatplitnill tinng a.iinr1ic tolt tnt, tine 

§ 1501 2 APPtY NEPA tARiY il 11E P'ROC[LS 

Agetnn ic hill iiics-aic Iin NI'I*A pitna wit..wiiei tniannnnaiint at tlic 
euilnct pontl,l nittleto tline tinatIli ntlintnngaii dcti lnmnnirielect cinlrt
tCIIIAn to isooniy latet ISOthin ci. .ain, Il CAil pnniC1ial1 
c.nhni t. ilnCy iU 

t 11ctiin 

iaIiAtJSAciajininaty ipPIUnLhil tui iiin)nn tilnCtntrirCt Oe I|,¢ictlatAl
 

i) iC-llinly willn in utniaie ,iC 102(2)(A) to *utilirc a |ylttnatic. 
n ill Iutr U 

a" 6oIAl tiCIlLCt aid ti, cltviinlntnncil dcilg ails in Iniiniig acid I. 
dSiininakn ng snini, itay tA-C a t tt ilnl uJnrnil 	 slttntitlI.ti

fi,] by I I)7 2 
(b) Id tl y eiei .intiln.i .ifen i nnd vainta inn Adlentoac dctail so tiney 

-tnn e to . A tni.. nn e I ......... tltnLpa, tinni 1--- iiinin aiJ.
tunntnt siltd APISSIaIrtAti AiAiyt- 1.11 Ile ttumnil sin, at tinC .lit1Cod Itnieinnd 

one¢ at ilieti pi-anning' j...clck 
() Study. dcvcl,], siotl Imcl| appinurtiialc slicniAtivs to tcctltn

nmnende,] noonten .nt AnIS.-n Inn&ny in .1-na 1,nn 611ninen - ,etniietntri nntint
 
colln itil a lic-it-c U oia.l6ie i as invtctd-n fly stcitto
..... IC-tnan 

10212)(E) u1 tine Alt
 

(d) nioedcnl for Cases smarT anlitnls ar pl4inI by ptiA aillnlinaill or 
other innn,,nienu! e mlnnle. iseinne tritei .1 itihcl tennii i Ainat 

CI cIitt tnt ,ortngnaiinitiall ate Aaililc to aIil c pnnnctaiil aliini 
tndtet Ut tinei il ndtinitint. I,(tlnn ten lai..Itaiiitiniy q-d. l 

OI mon 

(2) The FcdctAl geC.Icy(Otllull Catiy Winl'ilolnriatr State and locl 
aicnnlei tit]ld ItAIn an will, lniaIAIt lnerlloit lt, Itll-aiitLc. i&nJ ri-ctAn
nAinnnnt binCnlill Own inin cicen..einI i rtC .ibiy lcnteCbict. 

(3) hlie cdct aalI ,aeny ilts NLI'A 111 ttt 5 I lin Ctt linnn-tninc 


ynoint ln- tnnnne
 

§ 1501 3 Wihil IO PIEPAti. AN [NVIRONMENTAL ASSESSMErUT 

(A) Age n ict ti.nll itipatc al nl t iteiltAl atteti-ne (1 1,0119) whetn 

ScecInn ind]r tih inntctc mnitn",ntin by tclnn.lal to snlunin.101nnt 
it innninit at nI int I%#i J i a tirtnlne it |inntnct e t ir 

ennn711n1C n 
(I-) .tlnritic inay linmt tnCO nll-inlnlia llctinnenn tl Aaiy atin at 

tie ageiny hat dei|Jeni titinle al nil1ti iiItlnCl lAItutiiit 

I 

nn. t. n t- Iaiiany ttnneS , il I tt aget -1I n g a..ie nttnnLIh- nilg1

§ 1501 4 WhiETIIFR TO PREPAII AN ENVIRONMENTAL IMPACT
srIA iH EN 1 

ni dcriettitiilli wcelhact to Ieliac an cnvit lUt:itninin iinliat ttatlicuil 
tine lcdcral adelcy hall. 



lttrled ,le l., .t; 'i,- 1l" ip ;.l..p..,Ai11 n.h~. 	 I(I ) NorroII) I eq,,;teian r n, ;roo..,...11 ioartA 'n 

orell d-e~~e n nseihereea st nAtee ine,on~i ....(2) smamlyl'.ss 0!fre tr+.,elire tithesB an ens ee.eeleeen~ll Ir|stl.,. 

ixenthlstlioremen! or an €itonn asi (CaergeoiCA Iralrlinn). 

(b) If the propnird aetleen ileet to. ered I) p-pFpli (a) el this tction, 
prepart an ens itenneen Il aa-.e$ ent (I I 50 q ). 'lie aR nry ih~l ;n+ole 
eessrenneental gesst'. atei e .x,, tse I..hMir,h, tIe r'trnt pfacticabtle,
in preparng assessments r,,,6-litI,|1 . )should 

(C) ased on the ensironenental asten~etrst mte its dctertnlnat;on %hether 
to prep~re an rntitonenintal inl-Pr, satement. 

(d) Conmree the scoring reeeessl (i 15(1.7), if tlhe agency "ill getepare 
an envirenmrntial imnpxct t5trieont, 

e) rrepare a fnding 0t n nsg ,rilnt 
determies on the basis of tle ensirnnenental 
statement. 

(l) "Ilee agercy shll mxrset,.lneting or 

to the afloted pbleic as spec,ed in I I51fs 6 
(2) In ceetain limited cieriumstanees. w 
its pracledurre tender i 1507.3, the agency 

its prcrdures tinder |I 1f7 1. the agerec 

I ( 1 Sflf1 1n1y) ihallii chsafteney 

assreatl r not 50 piee.lre a 

no significrnt impact available 

hicl lele a g-cy ma) cover in 
lhall iesfe the fintiIsg of no 

It,l mx,"e Ie fend-ng of n) 
alli'nrt imrt a-0,lli foe pehl;c resies- (ueecl, Ste and area-
s-ide rica ringlInoe's) Ine 310&,y, I-lorr the agency mars eit inal drr-
minat;nn w.hether p an inj,3ct andIn xreepee envirnnnentr.l lstatemen t be. 

fote c airtinnmay h rgn -ee rrctnirtenc- ae. n 


(i) Ilse prrnl+-rdrtop.r..tteart;nnn of anit orrnvelnntal;. cl-te'ly;m;lxr inone wn,"h;hnormisllypthe 	 itorl lf-ilrn h
tieReq'lles 

rq ~irsdpeatIon,r anrc T n tinderthe of irln at ere7r t,statment thepees:l 
pr-11euluee adopensl by the sg-oy reseant to I I 'lo7 

3
1. r 

(ii) 1he nature of the priposed aetion is oee a;ilithit precedent. 

§ 1501.5 LEAD AGENCIES 

(a) A lead ag-ncy shall teep-ris- the pterparasifn of an environmental 

impact siltt.nnt il nmorethan one frdral agency eithrr 

(I) r'm'y .es or it islsed in the .-ser ar on; or 
(2) Is i eohed in a xenrys of actins directly r iltedr lrh other lecameeto 


of'their lunctional interdependence or .geograp~hical proximit.
oftheirfunctioalincudi at leastproeFiei 

(h) Federal. State, or loc.al xge d;ies, Ir+ one Frdrrl .itenry, 
may art as jnint lead agencies to prepare an ensritioental iepact stwment 
(1 1506.2). 

(c) If an action falls w;tlin tlhe prsio;nns of pirsge:aelh (a) of thisirctin 
the ',trntiil lead agenieris ,hmlldetermine fhy etter o- tesnoraxndum which 
agency shall I. the lead aen, and -hirh shall t, rcoo'eratring agenies lhe 

agencies shall re'e lee., In In delnvIlse Iu itnry qeistion i rent entire If 

there is disagreement anKeog the atrnranes, she tlle. fertnls (wlsie, -te 
isted in order of decending itispresanre) h ll dterien;,e leadlagency 
designation: 

(I) Nfitn;todc of •gnry'l niss-Pmpnt

(2) ?rrccct anirovx/d;,pprovleauthnrity, 


(3) P erptise concerning tile action's esvironrnental eflects. 
(4) Du.At;nn of aienry,'s ;nv rr-nt. 


(5) Seqence of aigncys involkement. 

(cd) Any Fetrra getroey, nr any Sinte or Inresl aeonry fr pris.te peron0 
- afrected hy ti l.ene of teaId d-;gnltion, m"ayrnalle Asl'stantinillry niKgnr$ 

writtcn rqut=il in tile potential lead Ag-nries lhata laIsdaern-y lc die'nited 


{e) If Fedeal agencirs are to ore uhirh axeney will le theltnable agree 
lead aSrncy or if he acpr redsr decril,ed i4 f.sr.luiph (c) of this sectisn 

, il*"ufl li~l, hI, tee |,dttermine wehich federal ;---cy shall be the lead agency. 

cpl xqr1
A eyeypitOthe"request tbe transmitted to each potential 
The resquest shall consist c 

(1) A prectie description of the n•,.re and extent of 
action. 

a". I|51 

lead agenecy. 

the pierpos d 

(2) A deta;led state-ent of w.hy each potential lead agency thneuld ornot be the lead geney under the criteria apecified in pmaragrph (e) 

of this section. 
(1) A respone may be filed by any potent;&a leadgoney cnerrerd ,'-ihin 

20 days after a request is filed with the Council. The Council shall determine 
aI je"n as potsible hut not laser than 20 days afer recr'.sing the rquest and
all roprnses tn itsahieh Federacl be the lead agencd nd rhich 

other Federal agencies shall be cooperat ng agencies. 

§ 1501.6 COOPERATING AGENCIES 

1 
 Tile perose of this section is to etrllhaaire agency coeperation early In the
 
NFtA proce. Upon r-quest of the lead aagenc any other Federal agenry 
-hich has jurisdiction by IA- shall be a coop,rating agency. In Addition any 

other ;ederal aFtncy which has special rxpertise with resipct to any en'iron. 
nmentl issue, which should be addred in the statement may be a curperlat. 
ing AgrncT upon rdeerirst of the lead agency. An agency may rt-urt the lead 

agency uondes;nlte o t e agency.it cAprrelna 
(a) dinalnay toagency 

(I) thIe particirptin of each cooperating agency in tte NFPA 

at the eartliet .- ssible time 

(2) Use the ensiironents? analosis and prtposaia ofCies e th rr.irenr'I- o pal es prise, te ec;rs ihh ittritdic6on by Il- or rp~rialetpertiii.to tle 

presile censistent sith Is trp.entiilty as lead ax-ry 
(3) Nieet swithm A cocerating agenya h atrsrqet 

M Each cocprxir g agency shall: 

(I ) Prticipate in the NFPA pre--s at the earliest 

cnfini'K agenrmurn 	extentma-irnum exltent 

-osgible 	 time. 
(2) Pattiypre in the sreping pr-,ess (deocri!-d Ih-low in I 1501.7). 
(3) Asume on rlet or the lead agency reapontibiliry for developing

informaton and preparing rnvmnmental analys including portions of 
I 	 the environmental impact statement concerning which the cossoperating 

aK"ety has special esr-ertise 
(4) ?'1ahe a,-ailble mt-ti" sepr nr at the lad agency's request to enhance 

the latter's interdisiplinary catrabity 
(5) Normally use its o,-r funds The lead arcney shall, to the extent 

Available funds p"-et, fund lhoe mAmnr actiisri or anaire it re
q,,'ssfrnm corere-ating ax-nci Potential lead agencies shall include such 
funding requirements inLhir budget requesls. 
(c) A ccoI.-rling ag-ncy mar in rrspns.- to A lead serncy"t request for 

in pssistlnceprporlng the ens iromo'tal impact ltatment (described in 
Pragraph (b) (3). (4). or (5) of this lection) repi that other programr
cemmitnrnts preclude any insolvement or the degre of involvement re

quested 	 in the action that is the seehjert or the envirr'terntal impact state. 
M-nt.A copy of this reply shall be submitt-d to the Council. 

There slll be an earl) And open proces 
stlr I be addressed and for identifying the 

proposed action. This pr'rss shall be termed 
after its decision to prepare an ensire-: mental 

for dryemin.eirs . scnpe or 
ig;,ric3nt issues related to a 

rnping As leeson As ricaemble 
impact statement and before 

412 	 443 



the bcoptng process the lead agenCY shall publish a notcc crct IoI I 508 2? 
in ,he Federal Rcister except as provided in 1 1507.3 

(a) At part of die scoping prxcttise: lead agency 

(I) Invite the parti-pation of affectce, Federal. State. and local agcn. 
ctc. any aCCted Indian tlbr, tie propotcnt of the Action, and other 


interested persons (sn.ludjng those who migt.t not be in accord witlhthe 

action on envionmental ground.). unlei latre It A Itiitcd CcCptiuon 

*ndcr 1 1507 3(c) An agency may give n.cc in accordance with 


S15U0 6 
(2) Determine the scope (j 1508 25) and the tignificant isiucs to be 


snalyicd in depth tn the envisunnental impact itAtmtnnt. 

(3) Identify and liinmiln If-rt detailed study the isus sihich lte not
 

significAnt or .hich have been covcered by pror enssironmcntal reView 

(1 1506.3). narrowing the discussion of thcse asucs tn the StAtcncnt to a 

btci presentation of why they will not have A sgnificant cffect on tie 

human etvirosnet ot providing a refrcencc to thicicovcrage clc.hcre. 


(4) Allocate asigneca, ; t prepaation of the ;%irunmmCital impact 

staement Among the lead tid cooperating agencies, with the ICad agcncy 

raLtirug responsbility Iot chestatement, 


(5) Inditc any public environmental a.ssessmenu and other encvion-
mcntal impact statermenct. shich arc bcinS or will be prepared that ate 


rMlated so but are not pan of the scope J thc unpact stcatmcnt under 

eLoc sJidratioo. 


(6) Idcntify other cnsixvnn. oL. revice and consultation requirements 
sn thc lead and coopcrating agencies may picpamr othc required Analysesagncy's
ad stuilict concurrently with, and inteagratcd with. the envsronmental 

L~p~cg stte~ment & prvided a%1 1502 25 

(7) Indic t the ralationship between the timiag of the preparation of 

ensaroomnCtai Analyses mid di sigCnCy tCnL4t9VCplaninto aid decisiou
mains schedule 


(b) As pan ocfthe &copingprocess the lead agency may: 

cI
( I) Set paie Limits on ccwrorurxnt.u documc.u 1502.7). 
(2) Set timc limits (1 1501 3) 
(3) Adopt peucedssc. under 1 1507 3 to combine its envonscntal 


sa.sa€sm t process with 'A scrping process 


(4i {OW n etrly &copinor sccing ort mccunp which may be intcgratcd 

with may other early pln.,ng meeting the agency ". Such a &Coping 


meeting will Often be apprup ate ,,when the impacta of a particular action 


Are conhed toSpec;fc si te 

(c) An 	 agcyc¥ Lall mvc thc determinations made under para~phs 

(c) nteagncyshsUrectedeermnatins ade nderparg~apt
(a) and (b) of thia section if substantial changes are m _de latce in the 
proposd action, or if significant ne circumstaces or inorntiaton &rise 
w.halb bca on the proposal Ur its tmpacts 
11501.8 TIME LIMITS 


Although the Council has d, cidcd that prescri ed unicersal time limits 
lot the entire NEPA pesics are tuo inflexible, Fcdcral agencies arc cn-
couragcd to set time Limits appr ipriatc to individual actions (consistent with 
the tuic intervals rcquired by i 1506 10) When multiple agencies are in-
cnlvcd the reference to agency be ow utcans lead Agency 

!&) The agency shall set Line liiuts it an applicant for tie proposed 

actiu.' requests t-hii. ?,at eJ,.rihatthe limits are Constssen with the pu-
poses oh NEPA and other CrAsIal conurdcratiosit of national policy.(b) ~e cny my. 


(b) 	 Tisc agency may. 


(I' C.silcr the folli-,ili factors in dcleisining tint lirutlitnt 


(iii) Stae Arc of nalyiic technique, 
(i) De pblitied fur the prorotld action. including di 

otequc.ccs '"clay. 

(v)Nuttbcr of prawns md agtictct affcctcd 
(vi) Degree to wlticlh tCleCst *dafotil.stii it known and if true 

known the isie required for obtAttit.g it 
(vii) D)egrtee ts sl;iclt the Itcsi, i.c-Lru- ral.
(viii)Otlhr tijtie .titt t1,11sctd u1 Rhe agncy by law. rcgslations. 

or executive order 
(2) Set overalItime lisititt 1I,,tt1 for cicl, coottitucnl pars of the 

NEPA tprcess, itay jin hid.which 

(i) Dccitiotn an wlictlice to piepare at ciuniciAl iaiact ttatemtent 
(if not Aiready decided). 

(it) DeCtCnnilsatitf t11 teope of tile c-suoental impact slatcmcni 
(iii) 'reparation of Ihedraft etiviruniti.ial isipactbtAC1tCit. 
(iv) Revcew of Aay coititlitcntt ou the draft citimc"rtl impace 

tatccnt Inut the public asid atcncicr 
() Pepacat, n f ithe fiial cviluti,.nal imp ct Itacitcn 

(vi) Review of any cusncnaiit o.. the facial €titroniicntAl ittpact 
statctncni 

(vii) Dccition on the actis. hucd it, part on the eiviro.i.ttiesil its. 
pact stalctiuett, 

(3) 	 Detignate a pcrson (Ouch as tihe proiect tinagcr or a pcrso,a in the 
officewith NEILA sc~posizibilt) to expedite the NITA proces 

(c) State or Iocal agencies or ticldes Lit the public ntay request a Federal 

Agency to sctcame hits 

PART 1502-ENVIRONMENTAL IMPACT STATEMENT 
15021 Purpose 

1502.2 ImplcactitaLion 
1502.3 Statutory Requirements for Statements 
1502 4 Major Fedcra Actsu, eutsiii, tIc Preparation of Environmental 

lulpact StatelsisClet 

1502 S Timing
 
1502.fu lntcJiscaplinary Preparation
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hane,ent 4i Vut ............
I'I tQr I 1 ( tIa t . 1 1,1 ri.......trtt I-) trrr..* 
 Iti *j Ir-(ra ttr , J i ; 'titj t o prg nis iiaeti,0 Otder 11991, M.a1) 21, 1f7) 
 rrhr-d Ior~rh etherl c eno h t b*, iin enlre, , i;ngle course of action
 
§ 1502.1 runr'osE si*ll hrec hxnzited in a i ;ropr ftatrm nt.
Tihe pirurriary prrrrrr,el rr an rP nintreonl! itltrjtirt tt~lteitnt i to If!e. (t) . on~rtonmentaitermrn mar be prcpxrrd, and are sometmrs
ii ¢' irt ', :t ~-~~ lrs nhilt~ l.l.l~ 1 r ltnypo 

'1hpr;.,rA.fatou-n p.. pre o '.rtorfee 3an Aclion -,,trloR drire i iuie tih. tie rolrtei 
for blol~Yf dra ctionr girch 31thlie adoptirrn or new agency pro.in r unf jit,,:lriinen in tile rrnris r-r teuatli;or, ( 1 )0 II) A enc;,sih llpreparect starrtme ots broadAre infruertdittto fip go; r tirn enor tp-ltrarinl A AC6-tl Ihe Felierit(;ov. xr;titA 4-rn, lu | I hall i,1r-1411 11111-l, f.1;r ,fq . 1l..;a';f-. l 't w r n .dl Ithat Iiry are rcl-Ant to pickAr nd ate imed to coincide with"Ir ";nrfuI ip in",<iu XC~nry PI.A~nnic and dtr*,;,nmjlinT 

impacts And ll irr sr;,i nnr rreri snih or tile tritl-r 1,f the reasOnAlrt ,rl%'trn pirparins stlteron. g on bto-id Actions (itocludini pr rayxi,(r)
alirrnalti~re stiriri sitririrscii tar iniitinre adri,- irriarti {.r hetllnr 
 Iy r, ir-n one a.ircy), asgnrr- rat find it useful to esaluate the proq9.I;?tyof tire rirtt,r-i;-nn ... A. nr;esalli ("uta . r ,gei ,6gri•mntl isrre ni .r...i. one lireAhitirl in ofr nil irsi t treepferir| ,l nnitre h lcm,rrii. foltinitinrrnal) mge:lar~ 
 (Ii Grrph;caiiyl itnhding alctin, or rrrn;itg n thiei te., start gernralIron elt'i Ivtesrrnri Aho S|tterrftrt tirsl ihe ncIise, clecr, rto ti e Ik.caton. fue, itas I-sy ofpnir, anti slniti ir,grrplrrrtri hy erthnre titru tir l 

Ater. reteicn, or rmctr-!.,itn tA,cler i ri d (2) (entr c.illy,incl d ,g actinr eh;rh hanl t -rat iit;hn surhnecctsAry enri-r-orrentail nualytes An enirtulrtreortrl illrrt sttren tl is iic r is cosrrttrn trmror, Imiracta. ]iitt.atrs rrrethc-ds of irpl-rrntatron 
than a ririh,0rr doc rnnt It h:ll Ir r ed iy FrdrrAl nrih in conjrrrction C mrlia, or subject mater.with other rlrtent material to Frlr, actions aird i t.h drecirri0n (3) fly .[treof tehno ;rai de l.pro-ni inrliding federal cr fed-raily

5 aited re,-arc.h dce'lrpment or dtn'titrxti.n prrrAemi Ic oew technnlog;ies whhich if1502 Ih r LE l-I N th- app!ird. courid sicn;rcaotly anlrt the- qialiiy of theh nlr envir rnmer,.t.Staleroent th.illbe prrpard on uch prpr Tam. and 
Tn cnin,-ri;eltiIr pirrptoet-I,, p 
 xo shall pir en- hll Eve prs-etrin hi rin h-I Atieeior inreipment or 
(a) Fnorrlt-nt impact Itiernentl laire . aiaiftic Irtir tirnin(A) oi commitment Ie implrtmentation likelisa to determine iunrlIquent d-rleprr-nth aai ah taor restrictliter altematireg.(h)I mpacts sll irrI itrrcrr,-ri in tn lirir ifiearrce. "[lrr (rdrrtinr *halla ia pxpr, rater) Agencies employ seepini (1 151 7),shall I only hr-i- il;glirhi of otherr thin siRnifur-irfli ir,, - tieringAs in A finding (111502.20), and oth-c mettrlrrd Ii-ted in 1I 1504 gnd 1500.5 to relateof no ;io;ficxnt impct, there sihorld ir only enrriRi fliitrllson I"urhw hyt T broad atid narroi, actions atnrdto avoid dupliatiton and delay. 

more stuIlly is not -arrantedr 
c) pns ito-orenrl itira tatin-ntIl tiAll Ire lipt concise An 'il lie no §rhIi 1502.5 IMIiGlonger thainairtottitlY oerri tt ryn pY with N IEA An d witihtheirIfrl- AnIl~;on ,il~ shuld vr t itt potential eivitnnmenitsi prrrblemns shal commenc eprepparatic-r of an enr-ro nsnmenil ietrpa t g are.then , ithprtriet iz a r iIi ant mnt Asgcloenc T at posiible In the time the ar-c, is des-eloping or is prentedA proposal (I 150q.2 )igo tht preparation can 1 corompleted in time for 

(d) Fnsitonrnentail irirpet stateernt, srhal Iita,lo- aIterntti-ve& con-AIhtrffl in It &illlcj'c;1i nti btll*j on it th 
the final tatrmnt loIb included in an recremmrndation or report on the per.d)r invI irntl tpior -if] ,r will n ot A¢~ vstate enti rwl nttrfis el~l~r r lxItire ireriirrnns l The Isltim crn hsirere ll b e prrpltrrd10i 102(I ) And "art h .n ~l'of sectiont I th, Act thrrie ernirorttnental hi)b rprdearly r o i h i, ii ~"-pol ncies obe laws And tically s an 'ttmn enro'rh sinthat it canimportant contributin to the dfciiinmaitirr _ci andserv-epeat.pr weillno!;tied Io rItionalize or juistify decisions aIr-ady made (ji l

5 00.27(c), 15012, 

(el Tire r iege of alt-tnatis e rhrisser in environrrentAl impart Atirmenlts and 1S02.2). For irutancc: 
Ihall u inot hro rrrrenr s t re te ,triring sietion ofrihnter. -. (a) For prrject dirt-tly nJ,-rtltrn be Federal arrencius th,: enCirrn-n.hall nti) Agenior s net ilterni--rnit rri-itre. ltjlirini selet'ionof
(g)I Fi n otre'n tanllim t impact statement ttll be prepared at the frasibilty anilyih (gtilerMorre -. pi1r sl+t:- trmslne %Final|lirll r not150(I irlil -as tire tre n of assessing -no go)stage and may be"suppiementrd At a, liter state if eressut-T.I(g) Fvir-entI amprt ,:,mP lIatentll rve tile trin or Allliingthe ensnirsnmentai impart of proirted geny (b) For applications to the -nc7 prrprreziati tttu, ratier than jtstifying ennirorom-rttal vir-smentsor statements haI be commenced no liter than immeditely after tOedecisinnt airnlit- mari~e. rpliica

fion is received. Federal agencies are encntraigd tc h it;n repramtir n of suchatetmlle ent or tateme t earlier, preferably jointlywith applicable SLt e or 
§ 1502.3 STAIMfORY REQUIREMENTS FOR STATE.MENTS t lolca Agencies
 

A, rritrieri iit r 107(2)(C) ,,I,EPTA 
 vi... 1tr1,1trialiitrlact itateitenti (c) For xudir.tirnt;-, the finalrnitrnm-ntAl ieoprt itatemerit trlalnor( 15011 II) a eti,ire inirrlllerd ir eery inrlloudliotrn or report mully pre-efirthe final itff recorom.n.atiun and tbhst prt;n of :h- piblicOn propotap~i n( I 50n 2 ) hearing related to the impact ttud-. InFnr I ret~h i- (j I+91)1123) 
m ent m ay follow pr designedapprirpriatto cirrums ti- taiteim inary hearings ,, nrettiet for usegather infor-mFor lg;isltion tat ( -t 117) in tire sttement, 

o t i jel F - -1 7- 150,1 in)Signifnicatl) (I 15,027) Id) For inform al r-ulem a ing the draft en -rroornental im pact s!ttemertthal! normall) iccompany the proposed rule.
 
Affect;io ( 15 rf'Inn3. I91
"On)
 
'lIheju.,lityr file I.......elllonul~tr (I 10f 14)§
n 


1502.6 ItITERDISCIPLINARY PREPARATIOU§ 1502.4 MA oR FrOEPAL ACTIONS REQllRInG THE pREPARATION Knrironmrnt]al impact Itlate-rnts thall be prepared rtvihn an, int-r.or EN',ftO; .:Fr1 ITAL IMP'ACT SlfAt EMIElI I(O) Are-nie ilrll rsite st- tire Irtrosit rehtirh is Ir- si-et 
ditripinlrT appr-ach hich will insre thr integrated uq- of th- niuralnI aAnen- aiAi tMNTiAtrielsitinrntr-otl ittstert Itat-tt nt ,t tr|re tefirri i Sre.rri-s ,iril t*,e thtnncri 

irir and tlip ro-rnm nt. dtt;- artl (iPctinn Ilz2]i(A) 
trra for tr-e of tile Art) The liciplines thei iSttl21) of pr-prrs 3pproprae to(1, , t etetiritrIli h ii ,,i,,nrtafs)glilt lhal be thet le rtr Air i i trSidertified in tir- srop-i ptr to l (1 1501 7). 



15021 PAGE L MITS 

I L e tc. . , I cc. , ,r ,.t4 tu ai.: t atszcntt C (d ) 
thr-Sh (d) 
p.. JI. 

.4 j 15t LajI..11 , i Le 
A.4 lt..l . t C. .:.pk-t1)0-H 

.Ic" 1I.Ar. I.e.l 
iy 

a.&I'dlnr pr. 
In.tian300 p !aic 

150Z 8 WRITCI 

E-.c,rrtncntIal In ct It~temtt l.adll be uwritten in plin lancitage and 
UICappl -111. at A, $, d 111011tIT, 

Ill -1tn tl .I.j t Ill.l.lold it 04 c1mar 

antI, c II tA I t I LJCC ei atA ti LC P..LIIic c A. 
.1..l111 1 etnpl..y tcrs proc or cdi. 

lot& toa .. te. tie o r -li tA.:tattct,ts,Ald lulpottlldl JI A~1 -114 tie .a,h .i1Le bas.ed upon thle an~alysis114,Uf..l afgd b I~ L1 .1 ICII €l Arld &Ile €,%l l 

t..crttl Jcstain Amt 

§ 15029 DRAFT. FINAL. ANtD S'JPPK.EMENTAL STATEMENTS 

Except I..c prco,.;-ait fcr leiesiatin a~ . idcd inl j 1',06 8 cnoieonmnciiAl 
auq-pct atate..cta, sh~all be ?tpicAcd ara i- zi~cs Atid unAy Lc suippleimented.

(a).Jaft ctinitu...nrnen impact statc,.icirt slhll Lc ptcparcd it. accord-
socc -i, t.c scope dec dcd p n in Ii e coping pr oncs.i T he lead a g.cy 

ork. witLAa i c tihe C..PCa tlic.l AdCntii I.Ib Co tf a.a .J Ctlal Ulitllt cc-
q..ucd in Paci 1503 of ti is chapier. lie cdalt iLtcicnt mutit fulfill a:td 

"Li , U~c bunlct extent pcotoilc tiac rcruitcmfctii. maalJd fur fit tllttii 
atto,cnti ... "cant IL02(2) (Cf) of tile Act. It a ,'.aJt ttAtetCUICt is WninAdC-
t4ULnt s ta WycLiUdC n.CArlnriUI Anal is. the AdCianyAJ.lU ptcparc and car. 
cuLac a rcucd draft of tile appropriate PoftinI ' -4 A cfhld taIiY41L41 
every ctfncz wo dtni-i.. acr dt&ci, It Approprite Points in tice daftl S[ttateItCStAM)C..j.r poii11 of Viec ot, LLC cnittntnWiMD1 tcItpACu Of TdICAItCEcLIntCl 

,
ia.unding midtLc ccLmaznc=ntAl impact shall arcipond to coucrls as 

L 
rq ied iL Pact IS03 s.l this uh.ptcf. Thc .,dccy ShAll dutnCi At Appcnpri.tc 
p..iat, inb the -- ' stit.ecnt atay re.potiLIr opp~iaa vicw w-hil.i .A, not 
.Jcq"toc.ly dia :.Axid in llc drlt itatcU.c.lt and •,iall i.CAedtilc AIcncyc's 

(L) pt-oxcd tizzurs. St£1U.CO, 

Trapor.ac Lo thc iLaa j railed 
(C)AA-ic'A 

(1) SLalI prepare s-.pgIe:nTc.tj to citlice draft or fir.J crvirontnital
Itznp . lI LAt t.l I C L if/: 

( i ) T L c "a c y mAi c. s.,itant i l ci a i i t & tc pro p o die Acti n t ;ItI 

Lmrcec nt to coi-irornrent.al coaccrns ;M}Thiec tie ign ificaint ne - ctrcunor . a ncc i or itfor a on e leant 
to coiimrL.ntl conc mrt, "id healingl an te pr..o.ed action itsor 

(2) May also prc -,e supplemncts hcnti dc agcncy dctcrintiet that 
tl ,c pu r p . . . of t . c A ct t. i l l be f iurf .c c d by dc i i. o. 

(3) Shall mad.pt l-.:rdnrcs for i.tr .ducin a tope)lcnctt into ill forTl.,r, 
a.ht~iniatcatisc rcclraw, if aith a rccord exists. 

(i) Sill p.,rcpac, ctcula.. and fili a suppleinclt to a itaictncnt in 
tlc .n c !atLioo (cxclwsivc of icutit ) as a dtaft Ard final ititcticI 
uatilcU al~crtauvc preodoccs arc alpptni-d b) ihc Cuncacil. 

I . 2 O R EC O MPMIENIDED FO R M A T 

Agencies si.all use a for;at for cnvirornentai ttpacr Statemnetnts %.hich 
w ,il n .r.c g,...J Arl )i and c1 r prtient..ti..n of the .icr.tit€ .-i 
ic.dilgt tic pt +.pnn¢d 'ti he l ti. .. rd fo.ttt..t fur c ii-

mcntal lUItpAZt l.ateM be ut.Icss thetS, thould inllol.cd .Adctcy tletcrtlilC$ 

that tietc it A clli. truer.ltt ott, io do other,.itc: 
(A) C( nVCrtItCCr 
CL,) Sotot,,arl 

(dj Pt. ,.iI *." cJi,.A it, 

lU .A (L. 111rPui .).... 

(1) A tlck lln, ,r,, u 
( ) l,,,.,.. ,, ... .I t:...,,,,,. -e,,,,cic..,.41l cc..,.. Ii2(2)(C) I). (i), 

, .,d jj1 jI.c.i I) 

(.1 1. 4Attt .... ,..i. d PIS- ti t Whom~iCnpic i .4Ct 
t Ic °rc 

tI CI.J Ci. 
(1) A. 1 .ci,,i, if -:y)

It d l € . ,.. At. s .... ha li1 h, . .LrAl~h. (A). ill). (C). (bi. 

(Ii* ati i) " t . i l Ac*id ta1 i.intic tile 3,4,11i4-t, CUf 1-t. tAljlil(d). (C), (1). (g)..itd (I ) 1 11111 1€,,.. deradecd c, ISO-, I Il.o,€ C |i 
IiU2 i i,8 ., tatc 

.0I 11 C0VIRf SIiCtLT 
ccd ul,c ej.. 

(.) A Iti . t ile ijnti ,ce .. ca t . td . tihc l ce,d .ct;y Jtd .toy 
C-.,lrl-.t.lld a 

'lhc cover sheet sti,.l .t c. n I ,.ll ilCI.jc: 

(i) I" l ic Jei te l-pi.,.,* d att.iol [i i [I1c I .i tI t114l e[cr thei~ 
jitctetl.-'tlir,, ttagan,,ditti ttiir1 

..	 ti. ti (tatt).. "... t1) ~ it0ijiiru tttic~.,4~jl....~k 
, na .. iJ .1 tcj 

Ci "Idte.'. Tile 3.t.... c a.,Y 
.1"i, can supp.ly 

in Iiakri-at. .- I stIrJh,itri t tIc At I 
1 

itatbcr ... tit,
(d) A ,.i,, ., thc ... it.sic,,tr,, aAt d ,1. iIl tr.n: fi,,.l 

(c) u---c 	 h1"i'pltettA +ril ll+, , l~ll~-l 

(I) 'I i-c ity in, , Lc icitidate bytt .. ...... e int1l...tci i. 
ct.t. ,,., EIPA .,1 | l5Ut, 10) 

The itafntit,.ltjnt 1Ctlntic iby till SC(tli, tt1AY i e cnacted Ui StAIdajd 
I"tt-, C.1 (it, iteat 4. 6. 7. 10 .,,d i1). 

1502 12 SLIMMAIY
 
Eac4 h cn'.iru"n ti t'l l 1111114 'JAICi11CIll ,hiAll C~ll irn a su m maryII *.hich code.
 

i 	
I 

, tL- Ad . i t c: Cat t ac C t ai a Ct u t. a, ry . I , I I &dC-

TC& j1- .61,1.ACj, kllucs 11 -ii susiictii,...jor ' . e ,,cd ysglccA - ttttto € ic-l, (i,. hI d i.si ga i c byj. c - 1-"qc 

*tcttati*.,) "Il,€ ittttt t1 J 1 ut e ccdtl ,,tt lli 15 1t.Srt 

§ 1502 13 PLIii-OSE ANt) IIIE0 
- S let a ie tct l to 
.,hlt 	 l ly sprt ify the o..drtitL * c and need to 

".i'i the AtICty ts t i 1 ,,+.t . l,,. i ,l ti¢ :i-.t, .ti et i.tl. li, the 
Ittintied a. tln. 

U 
§ 1502 14 At TtEiINATIVES IfICi 0LINIG IliE PfROPOSED ACTION 

,ll, tclion is i t it fic h e .i 11- rti tetti i 11iat'1t11ti (tated ,nu,.A 4 d tite illf i ,,, .. ta JI) it I rtC. lte, i , icI e ti ,, si t thc .Tile . I E:i f,,tt. 
itetit ( 502 I5)1 a,,; tlhc ,, te,,. ai (t,. e.cct I' J2 16) ii 

si id ltrcictI tl ttOt,, . i.I iil-l-l t1 61 thc ir,.pnal at,d tilc a Ite: ;1.Cc 
itt ctttJtladttme lft, titttt tli ly *Icintit the i.:,,cj A.. ns -itht A icar 
Lifil f..l titnate a t.tt, ti-i, ly hr ti t..., rt a. tir [n.lhh I. 1tii 
ett:mi 4scluics 1l,4ll: 

(.) eI c a[,t.,h"Ll" ,ittIy cta,,.,i .11 tcat+tt.l,ic altrrtatm . 
.iti I.,i .l I llA haltlttc tt n e111 cltit i eic ii't.,,fed.lcCidC,.Iyd i t. ly. l h.i-1 
tilel~llICal"i' 'll a cil I- g I €iIh I Cl llitAIlC

tt9
 

http:inllol.cd
http:prtient..ti
http:coi-irornrent.al
http:s-.pgIe:nTc.tj
http:Trapor.ac
http:St�1U.CO
http:itatcU.c.lt
http:Appcnpri.tc


.) tI,~ I, , - 1i "1 -,-, Cit-1 tilr 

incut-. 

(c) Inchure ea, 'n Ab lml,lr.tit rs l,,, ,h;" Ihiti h 1," tshoml 

(if) Init he. Altettioite , 

(e) Idti-," tI, o ,iipettr ttlla. -6- or if 

tso~re i"s? Ili ,,rf t~fiiI2ii 
st etr. ft ttles A r-!! 1t.- 1 -1,h 

) Inclhd... fti i ti i 
prvi-osed actitI or AIttttis , 

i, 
i 

i it 1, AfC l it.lk is, the . 1 
, . .i.ls'ii,*0 it1 1 i- rr te 
£,,'.hs , ahrls ) it led itn the 

§ 1502.15 All ECTED I~tt~lrJ~ifl~ft?~lMrT.-n1.,l 
1 5 f 0E 

I Ile entot-tl osiast1I-ti li! sirritileii11 ~ 
tricot of the tr-(.) to 1. aiTete or -r t ly lt. Alrt,.tri .sItitder cot,. 
oitferstion I i, dei ti tnto shol [e no I.eben r thou is ttit, t) to. 'r...t ,-dthe efrctsl of'If,. afternt.tjset )I liot,a rt'! tfst it a iotri tI sfh.stl I,reosi!r.rte ftc jhritare tif hrn isi te.-tiu Ie's itifiirtottt t0t-ttiti 

I 

umRntrt i. conifurdilrd, or sirlny reerencei? AFretrit shallavo;i tsIt.s 
bulk in totseents Anti shallcnnr otereilrnt,rt attexnlii ont it t|",rtlo,' 
issues. N'eth cecr;tiora of the Aflecte tr ttetA tlirtlelts not 
me.sature of the adetptacy of atnenironttnental impact st.tetmetnt 

.1502.16 EI;iONMENTAL CONSEQUEN/CES 'e 

Th;i section fon-ts the vit-fiic Anti ani )tir1,a,%torthe trompart;1ns undr 
11502.14. It thall contnlidltae the tictsitKriv;ni of thoet efrrnnts requrtd fy 

srcm. 102?)(C) (i). (ii), (iv), And v', of NFXA ;,ich Are ithin the tect-, 
of the starement and at mich of ,c I02(2) (C) (ii;)as is nee ',lry to- itp-rrt 
the cctmparitont 1h0. dliaciisn ,sil' eludeilthe etntirtnrirnta imports of 
the alternsa ie, inhitliog tie lTr1.d Actnn. any adversr envrrnnrnntial 
effects orhich cannt lit avni;,lt htld the jiro,,...f It inplementrd. te 
tehilltnIMp Ii--'et.Cet *!ti.tterms tises of t ni's nt-tironoirit anti the nsiinlte-
nance and cnhmnrment of fon-termn prtltiictivily. Anti any iretetvti;bl or 
irrvtrtevshl- commitments of res,,trrsrwich wnte dIte innled in IL. pret 
pnial shoild it It.,it titf'nt et' li%i section lhould hnt duplicate di, ,i-ns 
in 1 1502.14. 11 thAllinelitdc distuseinns of: 

1: 

(a) Direct efrta and their ,iptnificanrt(!I15on n). 
(b) Indi src t rfects and iti;r ;po ifi .sn cr( i '§ IW 
(c) rosi;t, e cotnflicts hitr-en the prnlird arin anti the rej-ctirl oforlRIIIG 

Federa, reRio l State., anti iccai (atiti in liecse of a rrsrrvation, Indian 
tribe) land tus plans. policietand controls for the area concerned (See 

1506.2(d).) 
Actidn. 1:, en' to *ntai I 1, of ail es1-t ontlit; .eprhenever 

acio.,. r tp~ti an(nonstirtiler I l'tff14 -ill ~elast ni tis .'-osiont 
-

-i) EnerR mpreitinn ant ennrsation titer tiAl of sriots altettrts 
atid ciiAion. esrs 

(f INaxitrol or depletale retottr e seitit etitit -nd rnir.ietion I..len-
tiaf of variouio Alit roties Anti tnitriio nauirct e, 

(K) tLittan q..ity, h;torir Ani ctltitrv| rer-,titri .e otd I ,e de;rn of the 
hilt etitnisnrtteti incItwdteur ie .ite atid po,ifteitlotinttil, ti , toits
all'trnlti"1anil ! ln rot le~t,Av

alternat)t'n Ift+Ilh 'll,rtti m easures *.h 
(h) ?fe o ti tu t dticftt em lirt. ti...to) .tt.. t iti -I fil] coi' 

etrd undrr 1 :502 14(i)). 

§1502.17 LITs
"uh- en-i tuittut OF mcrfEh~lIStiiflitiH,*r t st.s rc,-- s !,l1 hi't tie ,, t,-, t,..tltrr ,11 

.7 thert,-rsui qi,,itt",tiiu,it, aseter (etti,siit s+~triy rest e't etis-iiC e,.,t,i I. t..s ptr,i.,ii i I,,,,iilitiue 
, 

.tiii t, it,, i~-ti ttl he 

p~~~~~~~~~~~~~~~tttii -tiuouniivt uiiiCih? 

eo the 4ttren-n ( 102 1 a- I l). pot,,il, th- retrl.-ts %h arehr 


t-'.q-,t hifefor a ft ulat.U215 inrludimir Anl)sts in bcroud pers. 
bt entifitd. Normjt l- list.ill not exceed t~c iges. 

§ 1b02.18 AFPENDIX 

If aIl artyircy prepares an a-ipndix to an enatronoental irmpaltct slatement 

ill, appenidix iha!i: 
(a) Consist of ma'terial jre srd in roinnecfi,n with An r i-rn tentol 

itntpiOct stateett- (as dis t Ifoi, not prepa:rd0n: titr.rial a.hich is so and 
ichh t5 itcorporated f) refetrne (! 1502.21 )). 
(b) iwrmlly coni t Pf material -hich substantiatets an) anil2s)sfund&

n to the impact lotrn 

(c) Nilnraly he riol) tic and r ir-ot to the d'cii.'n in It. nide. 
(d) lieCtrcufat-! aith tht entvicr.,ni:al impact satrnitnt or be tradil% 

t-aiable on rtque:i. 

§ 1502.19 CIRCULATIOU OF TiE EVIROUPMENIAL IMPACT 
SIAl EIEN T 

Agencies thall circulate the ent;r- draft and finalenairnnnrntal import 
Itateents except for certain appendices as proeidrd in I t02.18fd) and
unchanged stterent Astprnt-ded in I 1503.4(c). 1lot. escr, if the statement
 

isuroutly long, th amgTncy may circulate the summary initead, except that
the rntte Ilatement thillbe furnished 
to: 
(A) Any Federal agency %hich has jurisdictioon by la' or special epart;,
 

%ith rt-iect to tn , en'-rorunrntAi itpact inanitlrd and any apptropriate Fed
eral, Stale or local agncy autlioriled to dc 'op ard enforce environmental 
itxnd rds.
 

(b)The applicant, if any. 
(c) Any -iron,orlaniration, or agency recquesting the entire ena'irnmental 

impact statemeent. 

(WI In the case o, a final en.ironmental impart Itatement any pet-a-in.

orgin;-tion, or £j8ncT ,hich subrnitted rubtarstic comments 
on the draft 

If the afncy circulates the summary and thereafter r criet a timely
 
rtluest for the entire statement and for Additional time to comment. the
 
time for that reqtetior only shall b- extended 
 by at least 15 days beyond
 
the minimum period.
 

2 IN) 
§ 1502.20 


Ag.ncies are encourayed to tier their environmental impact statements to
 
eliminate replitivel dicuts;ns 
cf the same its.ies and to focus on the actual
 
itsis ripe for decision at each lrrl of en'r-inmentl ret ic- (1 1508281.
 

a broad e-ironmentai impact statement has been re pared (ouch
 
as a plogeam or ui t-torstatement) 


ment.i assessmrnt is then prepared on an actin- included a-ithin 


Api And a stthreqtp-n 1tsrentr or envtron

ie entire 
proxrm ot pol;cy (such as A s-peci action) the iubstequent tAlement 
or entironrmnttal need the issuesastes.,-n._nt only summarir discitd in the 

roadeAr statement 2nd inceporate discussinrs frvm the broader statement 
I)- refetence And thal concetrtate on the isste, ipecifc to the subsequent 
artion "lt stlusequtnnrl-cmrnt shollstatesatret the earlier dcnent is 

ia l .T e ngtat oil~~th. Tierin .also fIr% be apprnptaie different itaes of actics. (Sec.
51J821) 

q 1502.21 INCORPORATIONl BY PEF'RENCE 

AcePnris shahl intuoiu,.rc c,,uot-tiol into an etirnonrt. o l in~pael *,a,!-

-hn efrct be cut on ithoutn- v + refetence he -i11 o doon bulk 1tt,)+'ir t- r-i,. th aertutr iricrtt tn', ++. pq.b of fit- rart-d mat!-na
.....: r itedtt ii- tI,.tli e aA nti-s inotit enich , !-ie tt.h-d No m;tr at 

ot-, isn olo"tati1t-ortle ncrtrrreliites-sec tnt-tftor itOtiittnt e oabinsilfue ispc 

http:intuoiu,.rc


nion by potencially interested iihh, all..... I.persons tle tie a M.. 
f.tleriA. bacd on prepricta- d,., -hich is itself not I 1aiiw vic 

and c liOOII.CLt be itcorpora ted by refceence.shall nt 

1 1502.22 INCOMPLETE OR UNAVAILABL:. INFORM.IATION 
Wie 

When an i sc vaiuatin ignificant adctte effects on t unal 
envronment in an crvirotluncal iinpact stttnt and ihlc arc gaps in reil. 
vlct information or scient;flc uncertainty, the agency shall always Ir-,c clear 
thaisuch information is lac. ing or tihat uncertainty exits,. 

(a) 11 the irdorni tion relevant to adverse impact i essential to j.a-
aoned choice among altertatiset and :s ,or knotn and the overall costs of 
obtaining it are not exotbitant, LhC a cncy sial include the infornation in 
the cnvirUnm=ntal iMp.:L Statent. 

(b) If (1) the inlai'mation celcvant to adverse impacti h es:nial to a 
reained choicc amo .g alternativca and is not known and tie overall costs 
of cLtaining it arce xorbiLint c: (2) thC iiforrnation relevant to adverse 
impacu itnprat to the decision and the means to obtin it are not known 

(eg theme..rj~ ~L~eond ie f ~act)tieaor otaiingute 
(eg,-Lhc M~r-1 for Obtaining it artc b~ey-ondshe start of the art) the agency
BLA.Uv.cigh he need for the action &gA..r, the risk and .cerity of pcwsihle 
adverso i.mpa.zu wecre the xcion toproceed in the face o. uncertainty. If the 
agency proc..cc.ds,it ahall include a worst case analysis and tn itndication of 
the probability or improbability c.2its occurence. 

11502.23 COST-BENEFIT ANALYSIS 

If a cost-b'-=t~ft a,-,Iy~ihrelevant to the ch-ice a~moog envirnnmentaidly differ-

eat Llroativc.s u Ling c-a-dcrcd for the prnpoard acuion, itahall be incorpo
rated by rgcier. c r appended to the state ent aIskn aid in evaluating the 

envi.r-aonte €oosaequet.c..cs. To asset., the adequacy of coripliance wid sec. 

102(2)(B) cil t Act the statement shall, when a cost-Lenefit analysis is 
prepared, diacuss tL rtLiuonaip between that analyss and any a.alyscs of 
uzqua.nLib.cd e.nvitnaa.mentl impacts, values, and alntcnitics. For purposes of 

complying iLb the Act, Lhe cighlin"of she mczis and dsawbacks of the 
va.riioss ,J,!s-atives redcz not be displayed in a monetary cosr-benefit analysis 
"ed should nat be when there ae itport-ant qualiutive considcrations. In 

soy avent, an cnvronvteCntWai impact statement should at least indicate those 
corlicralto including facton not related to environmental quality, whichar Uc rzcv•.at and imp-ortant to a deciiionIlly w L-c 

11502.24 iETniODOLOGY AND SCIENTIFIC ACCURACY 

Agencies shall insure the profetsiooa. integrity, acientificincluding integ
rity, Of the diacuaions and analyscs in cnvironrtnntal impact atatcreenu. They 
shall idcntify any mcthodc.logia used and shall snake explicit rcfcrencc by 
foomLtn to the s.cientnfic and other sjurces relied upon for conclusiona in the 

statematL An agena7 may plAe discuuion of mthodology in an appendix. 

3 1.502-25 ENVItONMENTAL REVIEe AD CONSULTATION 
RQUIRE VEITSNA.iti 

(a) To the fullest rxt.ntpouihle, ascncics shall prepare draft en.iron-
menta. impact slaLements concurrently with and integrated witil cnviron-
mental itlnpact analyses and related surveys and studies required by the Fish 
and Wildlife Coordination Act (16 US C. Sec. 661 et scq.), the National 
Historic Preservation Act cf 1966 (16 U S C. Sec. 470 ctseq.), the Enda,.gered 
Species Act of 1973 (16 U.S.C. Sec 1531 et cq.), and other enironnental 
review laws and executive orders. 

(b) Tlhe draft environmental impact statcmcnt thaf list all Federal perltts, 

- licen"s, and other cntitlcments which trust be obtained in implementing the 
propotal. 	 If it is ur :ertain whether a Federal permit, licente, or other entitle-

imentianecessary, the draft ensirnnenal iinpact statcnelt stall so itdicate. 

PART 1503-COMMEf'jTING 
1,03 1 Inilig Conm . 
1',03 2 Duty to C in..,. 

1503.3 Epccfiit.tyof Cutrnicnts 
1503- R1-tics to (osiviticis 

AuTtcjaTv: NEPA.tLe E.nvlrot.tcnlal Quality Iprovemtent Act of 1970. 
as ai endcd (.12 U Sc:. 4371 cl st, ), Scetion 309 of the Clear. Air Act. as 
atn:cndcd (42 It S C, 76091),and Executive Order 11514. li'rutcconrand En

ot E1itonne na Q lity (Mearjh 5. 1970. as amended by Eeciu
tv. Older I1991, May 24, 1977). 

E 1503.1 INVITING COMMENTS 

a ,wronmcntal itate cnterand(a) After preparing daft i itnpact before 

pieparing a finalcml icnnnneltA inipactitatcntci the agency thall: 

(1) Obtain the connnlel ts of any edral agency which has jurisdiction 

(by law or slicciAl ifxpet te withl teiject to anly envirotnental itmpact it. 
vlved or which i, authoried to develop aritd enforce envicontntal 
standaids. 

(2) Rcquct the comments of:
 

(i) Appropriate State and local agencies which arceauthori:ed to de

sclup .nd enidocce cnvionttcntal itindards; 
(ii) Indian tciL:s, ,,hen tite -!frcct inay be on a reservation; artd 

(iii) Any aEciicy .hicht has requested lhat it receive tatcutt tt on
actions of the kind piorioicd. 

Office of Manaen-mnt and Budget Circular A-95 (Revised), through 

its syte-n of clearindhouses, provides a tnevakt of securing the viewa of 

State anid l,.ai cnviot,,nenttl agcncics "lhc claiinl'ious.s isay be used, 
by inutual agrecnt of she lead agency and the clcaringhouc, Ior se
c,in State and local erviews Ol the da.lf enivirol montal Itupact 

statements. 
(3) Rctluet cnntients from theapplicasit, if any. 
(4) Request cunintcsts irols the public, afrlntstivcly swliciting cons-
Ien fro1 tnnC ppessoa or Organiratiot. who may be itersteClCd or affected. 

agenciy coinitis oil impact(I)) Art inlequettlst a filial crivironincnita 
ostatemettt Leinrc the decision is finall" insde. It lity case other agenlcies or 

p.tcsots snay itate coitits bclue the tikal decision utc:is a dilfcrest tieste 

is ptuvidd widet 1 1506 10. 

§ 1503.2 DUTY TO COMMENT 

Federal agencies wit jurisdiction Iv law or special esrtise with respect 

to atly at 1ttsi-1etn inlvoled aStn ar- authoriaedinInaCt and withii.h to 
c n 

develop atnd Clditl C-11.11d1-1t1t 11111l1411 t 5h ll cotit enl t Otl statutt tt 

ilin their jiicti.tr e ti te- tority Agcscies shall cou.t 
n the title Iciod Ipccificdfur cuttntte it1 1506,10. A Fcdcral agency 

Nlay selly that it 1,as tlt (U ,tlit If A coU; CtAtiig agency is satisfied thAi 
il ,iC s are adequately rcilectcd it Ie etlirottlettal ittlpact stutetstcil, it 

should rtply thatillas t- coInIIc 

§ 1503.3 SPECIFICITY OF COMMENTS 

(a) Cottnetts on att eviottnental impact statelt nt or ott a proposed 
action 	 Inhalt be as spectfic as eiublc and may addiess either the adequacy 

tie lIltestlnt or the trerits ol tle alrsatives dtscussedIi or both. 
tht,' si',hentcott aoescy criticives a led alcy' predictivea ctitg 	 6nt1i

odol.'./, tie co0ntettCtittg agetny 1tltuld dcrLic til AICttativc tielhodology 
.Licl it ptefer '1i1l whly. 
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ald(itial o tlr~ntiOO ,... I. - .:. 

it n-I' inI .A'* r. it 
shll spect fy any ,i: 'l i .....Y-0, - - cc 

*,rrr' -It),; 	 f-t A-c' r b,the dsaIt ,rat .; 
-. 	 Feder ith ,rantingR or pr':,-, ih ta'l-rR- . - rsetr) el nr(-3.ry 

permit, licnses. or e:,t.'*-,'ret, 
nri, bict-1(d) When a -otr "...K areci- Ij": r II, - to or 

..... l ioij,.rt 

the Agency epre,,h, the nn ,,it',r:,r,-rstn 0-11l -Iwcify rtnitigmitn 

mne'r 
" 

%rrpta:1I;tc 
+ 

app:l'-

r , ,t ,, of -,, -;o,,nt.fipre-s rcs.rvatr, .. i,, it-

.. t-r cit er ra-ct I , o ):,s-c, to rixirt or aprovnel+%'£

cblte pFertit. liernse, or r.-',d rtrir-m-nti or ,ices. 

1150..4 RESPOINSE TC COMMENTS 

(a) An ajrnry prepr-, a final enritcnrrnt'l inpllCt ItAtemnt shall 
and 

rtond by on" or morie rf the mean listted l stating its the 
romorrot, I-tih -fI, .ni cill-ctiv.I a,,,tshallasses and conshler 

tlt, r-aponsct. in 

fnal stltement. Possible riponses ire to: 

tiv s inchi ing hr propo ed action.(I) M odify 'ierria 
con.
(2) evlop and rvaluate alternatives not pres-iously given seriout 

sidertion h thr Agency. 
(3) Supplement, impro,-. or modify Its analyses 
(4) Male factnal corrections. 

frthr ,-	 n response,commrnt do not w tarrant y's p(b.i 
sources, authot6is,

(5) .aplin rrhy the 	 the. i en 
or reasons whichs oppn t 

c tin g the 
tlon and, If ppmrstr . Idicate those circumstances whiclh wouIi trigger 

agency r o further response.eppraisal 

on the draft statement (or 3um

mares thereof where the reponse has l.en exceptinnllTy vofmlunous), should 
is thought to 

(b) All rustantiv" cornments received 

be attachird to the final statement whether nr not the Comment 
In the text of the.statement.erit Individual disculon trythe axency 

In response to comments are minor and are confined to the
(c) I chanKe 

rapons described In parstaphs (a) (4) and (5) of th; section, agencies 

nay write them on erralt sheets an altth them tnthe stateirment instrad of 

rnlt the ronrTts.l the responses,
rewriting the drift stairtment. In such rars 

and not the final stxtennt need h cirrrrulated (1 1502.19).
and the changes 

as the final state-
The entire docum.nt with a new cerrr slhet smll be fied 


meint (1 1506.9). 


TO TIlE COUNCIL OFPART 1504-'REDECISION RrFERRALS 
DETERMINED TO BEPROPOSED FEDERAL ACTIONS 


ENVIRONM ENTALLY UNSATISFACTORY 


1504.1 NPrloPe 

1504.2 Criteria for Referral 

1504.3 Precedirre for Referals andi Respnse 


AUTtOATTY: w PA, the Environnrntal Qrrality Impror.rvement Act of 1970, 

as amended (42 U S C. 4371 et seq I,Section 319 of the Clea.n Air Act, at 

amended (42 U.S.C. 7609), and Executive Order 11514, Protction And 

Enhancement of F.naronmentAl Quality (Ma5^ , 1970, As a rended by 

Eaecutice Order 11991, fay 24, 1977). 

150-1. 1 rRPOSE 

(A) This ptat estalihrs prrocelrrres for referring i the Coril F teral 

tnergency disAgrertrrnt cnoceirnng ptorntrl mrajor Federal Actins lrat 

,...K. m girht cr.t.se urfra ,tifatrrye ,ivironnrntAleflect. It prorvidl rrrcans for early 

retolution of inh diaitrrrntt .: 

. .. .. , o .t U -an A: Ct 1, U SU ',U?), the Ad

mirni-timor ci th. Fn.rionm. .1 Itct, on Ar-ney is dircled to re.i- rasd 

on th ned-eIal]o,,'l arts activitites, inciud

..... .
 

,nr-it pnbli 
r -ciin5 for hid I Mt -rnnI;i Pact st.1ZT:-n ats are prepatd. If 

this rr-a tht Ado,: strat't del-o:n! that t.ie matter is "unstis..t e !
 
bc tor itnm tht .it.inrpoint of public h-. 'h or w lare or 'nvi'onmentzl 

.- "- 309 dircs thrt the matter fo refierrd to the Council (he r.nti, 

"r -i: .ttl rrroh") 

(U) Ucd.r irc -: 102(2) (C) [ th- Act cth-r Frdrnal F-nci-i r rnma ," 

r-''. s i en ircritntal riipact ateecrent,, incitefin judmerents on 

thi of -tiripotlrd enviroctln iimp ci These rev;r-s must 
. 

similir 	
n t r 

bocs a,-aihr)-_ to the president, the Council and the ptblic.be mad-

15Q1.2 CRITERIA ron REFERRAL 

Council only after con

crrt, tin-it (as rATIr at psible in the prc+,rifl, hut unsrccesiul attempts 

to rick, rdirences .ith the e'-dxscency In dermining -hat eniron

Flnror7oo-ntxi -1ierTAIS should be maide in the 

an
1 m-ntal objrtions to tht- mtrr ire Apprrpri: :e to refer to tie Council, 

.ntal im pacts, considering : 
t.1nC) "0 hou1d ech p tenti:al d vr s en vronm 

(A) rn,ihle"'olstjon of national env-ironmental standards or policies. 
(b) St'erity. 
(r) Georecrphicil scope. 
(r) f):ration.
(e) Impotance as .eedent. 

preferable alternrtrves.(c) Availbility of en-sirontn nlly 

9 15oti -; rROCEDUrE FOR REFERRALS AND3 RESPONSE 

(A) A Federal agency maing the re-'rrI to the Council shit: 

rl,-tpblc time that itintends
(I) Adhie the l.d agency At th5 

to the Councit nacnii a sisfactory at-ement is reaherd. 

(2, Include such advic in the re'erring sgencyrs comments on the draft 

except sahen the statement dcaes not con

to refer a matter 

environmental impact statement, 
of the atte's environlfqiate iniotmation to ecrTtit an asicarment 


mn-tal acceptnbility.
 
ntamx 

(3) Identify ainy essenial informtionbhat is lacking and request that it 

be made avalia at the earliest possible time. 
(4) Send copies of such advice to the Council. 

(h) The refrrring agency shall drliv'r its refrral to the Council not ltrr 

than twenty-five (25) d), after the final enicoorrental impact statement has 

been made avilable to the Environmr'qtal Protection AFency, commenting 

. gcrnces, and the public. Except hen an etenion of this pericd has been 

ill not acceprt a referral ltet that
gr.nttd ty the lead Agency, the Council 


dt(c) The referral rhll consist of:
 

(I) A copy of the letter signed by the hcad of the referring cncy and 

de-liv'red to the lead agrncy infornigR the leid ocency of the referril and 

the r. ,ns for it, and rrqe"t;ng trat no action be talten to implement the 

matter untilthe Council act5 upon the rerfrral. 'I be letter shall incluade a 
1 

copy of the ttatrment refrr-er to in (c) (2) below. 
(2) A statement surpported by factxal evidence leading, to the conclusion 

thit the matter it unrati[a.ctcry- from the ilndpcint of public health or 

elfarc or erivironnm, tal quality. The stToe:ctnt shall: 

facts in controveray and incorporate (by
(;) Ide:ntify iny raterial 


r5fcrri ce if rpjtopriate) .. red upon f.ct.,
 
(ii) itIrntify any enirtine enitonnentAl requirecoents or policies 

r*|,it:h 	be athlattd by tht" tter, 
(iii) 	 'r,cnt the rasona r,hy the rfertitrg agency belirves the matter 

1 
rtcivirnnr-i y unintita ctory, 

3.1ere. 
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Cora fning Ly tlc aser c> w er tIlo * rised is of atnc ...ed i 12 1i S U ?Idt9).eAil lIs ., isc (911- 1151. I. Protecti,,. and En
natrlai • lapriali,:: LrC.,aos oi dr,=t.re.., to r,.ailMti .! I A Q-I,,lcnieh .ty I f.-f1. 5 19;l. ,A e.ICded by EbyICL. 
sourcc or j]"pIrl or for sItri. other rcat. n t.e t)tdet I l .rl. ' . lrJ7; 

( ) Rc'-CW tle itzpi ratcn b, ir cfcirinE agnrcy to Lring ius con

cellos , the If. tl.the led SicllcyAt Ike etirest Iir lc tbiu . l1515.1 ACtMICY i([CiSIflf.ir'rfGI'IIOCEDURES 

and AgEncies th~i it21roil- esAd. 507 3) ic ensure tat decision arc 
(iti)GIe the rCef-S. a cr.c.)'irccomTendations as to -.hat iititga- rildc ill -dCrsdi . tieil;r -..iir a.it,i :jr..:srs I tile Act S.uch p,,rccdr 

ti-e ailtCile. Lri.Lc il. -. C ottier CoIfle uf A;.an (inclsding hrA!l -0t,1ci1i i. L.,b . li.hited I,.: 

ALi.id-nliictt If d.c Iatlr) re .tec tary ra fetlicd the situation. (A) Iitr1leClel.lIlll jltoCC 1tiCr ul..C icCIiU;k it2(2) i1 aciteC tihe rZl'iir. 

(d) Not laltr L'.an I-enly-f.e (25) days alter the referral to the Coun- trotl tion, 16f an.d1(i211). 
cilthe Icd ag.ncy may d&htCer a rCeponl to the Council anid the referring b) iC1;iitilig (i. llilljir drtii,,:i1rililiIfr the agency' ptiincii A .Co
a CnCy Ittle icld Agency reqoe t ttnorc ti.mr and givcs ass-r-lcc that the gr'n'li I1oly to frac a11l1- a hr tlcr;siln tire I. .iie C1,111-.l;r lta d .. r-
Riatteir will not go 1rr-.ard in the intetrm. the LuonCil may grant an "tention. i..- Il.l (hr NiIA .o- let crfrrt n..J. -1,i ii tihcl 

The res;prJc shall: (C) lCleqliitilg f.a1(leralli hlisiiIIhtil l.ldC1tl, C ONl.tnrnt and Ce

(1) Addtci f,,lly the iu ers r-aist. in tlh referral 1i1-ons i.e jrefl It 1ie( tifid I f"11-1A t i CIIIak ir atl Jr iiadicalf "1 ,rueecfinas 
(2) b supptted by esidencc. (d) Itcquirii togat tfc.nt r .irsinniiieialll d-ni-iniltt, Cotiticili, atld c

(5) Givc Ltre leaJ Agency's rripontc to tie rtcrring agency's ip.liset accolilliny tile lro:i.li i i lill ig aIncy relice. irlf-CSr to 
rec'ottanicnjatiunt. (hat Agency Lffiiahs USe tfilItAtit i itill. is . 

(c) lncezratcd pcrsnr (including the applicant) may deliver their vies (C) il(Cl.inrg 0hat tie alicrtlai.cs cmitdoted hy she dcoistitial cr arc 

in writ-ing tn Lhc Co ccil. Vic" in support of the referral sliould be delivered 

not later thian thie rcerral. Vies. in Support Cof the response &hall bc de-
c ticotipatied by the reatgc of aitertati.e di-susid tile rcelevait t cili-

ICnla doCutlrnit and (fiat tile dcLion ielocrconiaider ie aitCrlAriCe dC

layered.utlatcrtLan tie response. actilncd inihe tictrltinlerltAl iiriiilct seIlierll. If A.iirtIhCr (lCLiti-, dlacrUCnt 

(I) Not laser than tweoty-fivc (25) days alter receipt of both the referral .cco11lfrniCS tie telCesAtt C.II-otiieCltal da: lien Ist tre dccisior.,,lcr, 

and aly rcpone: or upon being informcd that the illobe no response agencies arc cn.eoragcd to maLe AitLblc to tileI i.hlic befote lc de:ii.on 

(ud3css the iad agency agrcn to A longer time), the Council t1ay tale one is tnaIc arly Joat Iothat u,,il..CL iltlit telfae at ttie c. "- iof 

or uorc ofthe foIlloing actions: .It1ctivcs. 

(1) Co rcliadc that i.e pcjtxcu of referral and rcspote has succcafully 
resolvcd the proLlcm. 

(2) loitiate discuioi .iththe agcnciet with tie objective of mcdia-
I V,5 2 RECORD OF DECISION M CASES REQIRING 

E IslROi2MECDAL IhMPECI 
+ 
SIASLME iTS 

rion sith referring and lead xgcncics 
3) llul.1puL.tc meetings or hearings to obtain additional views and 

EA 
At the timciof its dcciiun (i 15D 10) er, if a.,rtlliate, its rccuttittiendation 

iaors-,tiun. 10to CongrCS, caLfi aSCtcy still] plrpar3e co .Cisc public recotd tif decision. 

(4) Dctcruinc that the ismue is not one of national itni)ortance and '111I.Cihtccudoif,iih -Aay 1 lliCrgred i itu aiy othcr icord ltcitgcrd by shc 
requct ti, referring and icad a cnciC topursuC their deciion pactccy, ig n . fiin .. ,thetslUdiry< (ti.y\i Cit-lor A-95 (Retse.id). It I. 

(5) Dctcrinc thai d. iisu .LldLe further ncgotiacd by tf.c re- saiaih 6i (c) .d (d),aid porls I Iectl.rti 5(b)(If.ihell 

ferriatl and ]ead agencies and is not appropriate for Council consideraliullsti (a) Staie fiat the dccisiut w, 
until .'Ioor Mere hrads of agentici repoIt to tfic Cuunicil tEat the atcteCsC _.3 (b) identiify alla1f-tis-es tulirfercd by the agleicy ir, rcacfritg its deci
disagireements are trtecoxncie.h s~iiaslo ritig&ion, tceilrittili slithcreafirtcalives fhicf vct conideted ti i'e 

(6) Publiih irs findiigs and rcornmerldatiolis (incl'dfng wlletc ap- Ceitillltally i)tCrCAfl:C. Air.1agt y IZaydi-ISS uirCferlces i3on1 altetia
pru.prl.et a filding ilat ie sh LriLteCd crdeirce dire srt siqiprt the tires Itl i,, trieserl-' ltits inlirii1tr Cstalrli-iC Allil Ircfhiici Cliliriera

psitaro of1at agency). turn ali ittAndAecy atllirrll)[ sur-l .'in Agency ihall idctiify atif di.ias all 

(7) Whent approprilte, ohuii the referral and the resironte torgetfer suC1 foistonA irollriirg Airy esteit surisricttin. 
5
1 t1 riltrii i-'llicy w.hich 

w..ith the Coutil s rctiitneidatiun to the PrCidrit lor Ailltl eICrCi.atrcc I 
, 

t[Ie0 elC I iitille il desit. irri.. d.al st$Arehf trisiiCccit. 

(g) The Council shall taIc no longer than 60 clays to complete tite ac- ,iillAtiolt ciutercifrcJ its iteiisiri 
tiu,.pciicd il. par a;rh (f)(2), (3). or (5) r>fthis section. (c) tISte sLcit-r All I,iraitrl ilc icall to sirifl or Ilirlrii c e i.rnt.. ital 

(h) Wl'cn tshe ecferral iriV-ls at, Action ic,,tiired ty -lrtitc to be de- hAil floli ire alltlnAtivC SClcted 11avC frC n 1,jr te) i ind f iUl0Al4y rihcy 

tertairied on tie record after nput olunit " for agtccy heat ig. the referral were tot. 0ALiuoiitli~rg Arllo tiCfuetietlt |liliarri fiahl le afirird s.rltdt 
shIAll be coiductcd ii, a inarict consisrt t -ith, 5 U S C. 557(d) (Admin- no-gied scfcril iire iry .lrrtrgattI.A. 
ilt-tll-e |r-dIc Art) 

§ 1505.3 IMPLEMENTING TilE DECISION 

PART 1505-NEPA AND AGENCY DECISIONMAKING Agetics may pl rvird frrorillhltrritig tc acr thiat their rcis.os er car. 

rirf nd 'tIrslrrl sfo itt i ...ifritatt cases iiitigatiitt f 1 1505 2(0)) sttd 
1511 t Agency deciionmakling procedures other crtilidil-3 csairhdreif in I,€ eCrilurilaelal illijiact laliCetit or sfltirg 
1! 1 Recrd of dccision ineascs requirinrg eie.irur et afiliiifra tstatemenrtts iii cot v nail s-iioAel A Iasjat 11 Ct Ciiie iall I- iioijr iCnIe lcj by tile 
-5. I liiepltncngn the dccitior lead gentILy ,Ir,rfier alulo lnotille rirlrtinl I.CirCy. The lead agetcy (f"ll: 

AursstOity: NE[Pi.. ic Envirtinicertal QC-.lity ltlr-cruveiicrit eAct of 1970. (a) Iticlrie alIrlrialc coirtions illgfatill.IlCtrirs Or UhCr afifitsr-.h 

as atM-.rfCd (42 11 S C 4371 ct Self ),Secti,,i 309dof the Clean Air Act. as (b1) CVornlilti.,.: frIllia rrf acIrnll-6 r r.iigAtir.l 



M'C.t:),,,g ....I ,,,l.h.i .. ,, S,, ''i, rt,5 ,,,I l h, ) i l i,.... mitiI 

-ecre Aldipted I') lti e r, ) s, Li f, dhe ., A6 6,"
(d) Upon trei e, ,, ria .r a.ildr to the o.rlllrh - ............ * 


monitnring,. 

PART 1506-0111[ RlR EQUIHEM[N TsOr NEPA 

150G.1 L h; t;oni on n t;nni during NEVA process
1506.2 Elimination of duplication %itli State and local rrnccdores
1506.3 Adoption 

1506.4 Cotnbinin doci,,nens 

1306.5 ARency responsiility

1506.6 ruh erinvolvement 

1506.7 rurther giirlance 

1506.8 Frrpio al for eilation 

1506.9 FilinX reqrements 

1506.10 Timing Aerncof admit 

1506.11 Etrocrnct 

1506.12 EfTective .se 


AtIT11ot-
 : ,-jrA the .r,,nstal Qualits |-pro-.tent Act of 19,0.at amended 142 U.S C. 41371 . I ieq 1. Serlhn 3119 sf the (:Irat Air Act. As*amended (42 U S.C. 7609), and E.rrt;%e Oiler 11514, prote rtinn and En-
hanremrnt of Environmental Q.ality (Martch 5. 19711.at smended by Exccu-
tlie Order 11991, May 21. 1977). 


1506.1 LIMITATIONS ON ACTIONS DuRMr'G tir'A PROCESS 

(* ) Until ass ag-ncy issu.s a record of d-rc~siin as I~t'sorledl i: ; Ii2(except a;prosi.Irr| In paa-, ic) of I f tcio, i,.).si n asin i:;, iu V-0llisithe prxsp.'al shall I tahenp hilrh IAf,
prp(he |lsll . I .
1.1-rm -,,irl. -one t ld: t:€


I) IL"dia r'i ...-i iso .
 iart 
(2) Limit threc.oice of reaottlle alctot~ke s(b) If Ant e nry i er n ii- ;ing an xlier., on lrs,,,s a non r rteiral ettit).,and is a war tlst the *nr licrn t is hbor soh ret, a i n i l doltshe a g n#y 'lsjurisdition. tlot 'roitld meet either of the crt.a in pos-s.,plr (a) of thsis

lectinn, then the ali-ncy shall prom tly nntif ' t re1Pplic.olss that the agenc)
o.Pi take a hplfrP6i Ated to C that
cii ins tre A nd prx c 
NF.PA~ are achi1d

(r) While w rkon a eeqiirei pro aseit n iro nni.ital intlioct statement
is in pepres sind the actinn it not coveredl by an lssFt statement,
agencies shall not ,ndertahe in the. in lein Any msajor Fr dlrrAlaction rorred

bi the p rng ra ,n 
 .ich m a y 6i.n ifi ca tiIly q ,,a li 1 ea fle ct th e fi) s1th I tit a nenvironment unlrm. much action: ""pestrating 

Isjstified independensly of tipe pr,.r.,ti , 
(2) It itself acco opanie d Ii) an a lrq ee..rr,,t...cntalN ea im a.octstale-rrent an,l 

(3) Wil not peji,,dirr she ,,, ,i. slrr; n or, th pr,,t.noi Interim 
Action presiirie tIe ltimate sdecision on ti- "Ihen to,ir,,sarit tendsdect -rine subhttritet deselopi,,nr or lirit altrnatitq. 
(d) "h us tectun dres n r tnt i l,,, e.r t 1)lllicani,I of planscoedesgns r prtr.rtnarce ofn ilier . ro rratati it otpl,nrt an Il ieatir.f 

for Federal. Slate localor ps-riti or assistancr Nmlhi,,R in this sersi , sh.allpreclude Ritral Elrtrirat;.n Ailrrniitratinni allro%.l of mitinsial r. 
pendliturr not alletingt
pirrhAse lt, ens iro liett (e c Irirr lItltiri- erliprt n nlntIo1ltisn) r-rie lry out greiletttal tetittis st-c;ing hiatt gsarat. 
tres frnt s.e Adtiiisttatii.i, 

1: _ 

I.I1UC ['U U IES 
II. 

(a) Agencies au led by law to cooperate ith State agencis f state,dr juurdictinn pursuant to section 102(2)(1) of the Act may d- so.(b) Agenci.s shall cooperateextet po.s;bl to reduce wit,. State and local teneies to the full'atd plication btween N EPA and State and loal e-Eqire tcnts, unlr, the Agenciets are sp cificall barred from dinien lt son,
othrr I.o. Except er cas's covered b) paragtapl. (a) or this section, such 
c'orration shall to the fullest extent possible include: 

(I) Joint planning processes. 
(2) Joint cnsironm-ntal reaearch and studies 
(3) Joint public hearinrs (fecept %lrreotherr.ise prosided by statute)
(4) Joint environmenta; acseitnents 

(c) Alrncire shall cooperate ith Starte and hccal axcnc;rs to he fullestexternt po~sSble to reduce drplicainn bteen NEPA and comparable Stateand local requirements, unIest the atrncirs are pecificall) barred from doinit so by some other la.. Except for casts covered by pararaph (a) of this sec.lion. such cooperation shall to the ,ullest extent possible include joint enetvronmental impact statements. In such cases one or more Federal a3g-ncies
and one or more Stale or local agencies shall be joint Irad arncirs VWhere 
State laws or local ordinances hxoe en:ironesrntal impact statement req.sir-.tents in Addition to but not in conflict oith those in NEPA, Federal agencies
shall cooperate in fulfilling these req.lircmrntt as "ell as those of Federal laws 
so that one document '-ill cormply oith all applirbl! lat 

(d) To better intralt en: inoomrnial impact staterentsIcial pla. iing prCcesses, statror's shall discuss into State or
Ile: t. action 'wl-th An) incn sistency of a pro.any app sed State or local plan and laws (uhethrr or not 
federally sanctioned). Where an inconsistency exist, the ltartcmnt shoulddescribe the extent to whlich the agcncy would reconcile its proposed action 
a-ith the plan or la. 

I 5", ' 3 ADO PTIO N 

(a) An agency msv adopt a Federal draft or final environmental impactstatement or portion thereof pmvid d that the sta t tent or portion thereof m eets the t en' ids for an adequ alt statem ent under these r eulation s(b) If Lhe actions covered by the oriinal environmental impact statement

and the proposed Action are t~tlsantiall, 
 the tme, the asn-nry adoptin another agencys statement is not riq,,red n recirculate it escept As a final 
statement. Othrrs-ie the adnpting a incy hall treat the statement as a draft

and recirculate it (except at 
provided in paragraph (c) of this section).

(c) A ccoper~ling Aency may adopt sithout recirculatinithe ensinomental impact tate ment of A lead a ocy hen, afterr:n inde endent reviea w o f the sta temen t, th e a-iea 2gn cy hc, ln. tIa i c o men t s a nd 
nc. oncle. that it comment an 

(d) W'hen an agency adopts a sttiement ohich is not final s-ithin the
 
a ency that prepared it, or %rhn the 
action it a s ee is the sitbject of a reerral under part 1504 or %%hen the statements adeqrac- is the subjett of a
judicial action ohich is not final, the a:rncy shall so specify. 

§ 1506.4 COMBINING DOCUMENTS 

Ar" environmental dorunrni in compliance -ith NEPA ma 1 Ie combined
ith any oher agency document to reduce duplication and paptiroork
 

§ !506.5 AGENCY RESPONSIILITY 

(a) Ioforto/om, ff an ainenc) reqrra an applicant so submit n.'ironmen. 
tal inlortiation for possible use b) tIhe aiency in preparing an environmental 

459 



impact tate..nt, t.e. , ahe r.ny 111,. ari th a,'. n by o tin. 

, Ie -]e.le..yin. d.c Sti|. f iIr, tt..Then re.Jott.t Is *t Jezlty e%,u-
tt,1 Cd -ltat,, t l ......Lic lJ :.atc,'i Ac) If 

ate she , 5 . ,tl e , 5 hA i be 

tkte dagrtite ic-sesC tt "Cc tteric .rrin s"L t.ntlt tile l,,,J)iCaat 1I tier--iiOin by 
CTI.tt t ..eI. I IltptCt SLAteU.-t.t, ether d tcctl) Or Ly trlcincc. then the 

n.n.'s ol it. pe r.S.t tL.tLlc indepter.ded e that! i.rcs (er the t alat*iz-k Le 

i It is Oi .ts Si 

&rlph i". ,..eptAblC -. -c.t Le rc 
2
.,tn. Lit this 1 i.e,e etld Ll ;..: 

cludecu oi the hs of p:eparers ( 15D' 17) thc irtcltt . pa ra

adCh~cy 4 

(b) E- rOron teka .1jISItICfr.tI 11 an agenzy perTmits an appltcant to pre-

pare an cu 	r.,ter.ta) aA1eas:CxL,t. the A e'tCy. beadel f,JItHlitI tile reutJ- C-

nrnts i.[p e.1krapa (a) Of ti s Ci,4,1lI. lt tAlt.a11 is oUI c -llbi, t t11iI.€ 

Laicenvlct.ltanent.. ues S ard lake .ahtd ft.t the 1 opc A Ld C lltiel.t u tie 

enlittetltc aW L.acuntatoco. 

(c) Eso.,asmsnt..i imp.act 't1terisnii. Exs cpt as pro..icd in 19 15062 

scsd 1 3C "y crtiroiazuectal imnpact state: nt prepared purs.ant to the 
re..juircltcnU of"NEPA ,IA.Ibe prepared directly by or by A cOntaCIt JC" 

lctud by the lead agency or .here apptopriate under 1 1501 6(b), a cooper. 

atng sgcncy. Is is tc intent of these tcgulatiuns that he onttractir be choset

s.lely by shekad ageocy. or by the ]cad agency in cooperation v.ith cooperating 
grency to avuid any conflictAgencies., r 	 L*hcrtappropriate Ly a copcrating 

tile 
est C.Ontrctcrs lIS a disutioaoc state lent prepared by 

lead Asgency. or iecrc appropriatc the co.pcrating agelncy. specifying that 

tLey have ro Eao nciaJ or other i.ItCrest in the outcome of the project. I tile 

document is prcp rtd by cc.nua:t. te rcpcnsible Federal official thall fur-

nish guidance and participate in he preparation and &hj.1 irdcpendendy eval-

uate the st tcnca tprior to its 3.tprota and take responsibility for its scope 

t I .rea.t. ,i . execute 

and co teota. 	 NoLhitig ia this secton is "ntcnded to prohibit any agency froti 
r. 1 Uastin ay pr to taUbmLt -fonnatinn to itor to prohibit any person 

fruits so o an)itt.ut
lataU ltitittg i,. etilaiAO to aII) agency,.h 

11506.6 PUBLIC INVOLVEMENT 

Alcricice thal: (a) M.{ake diligent efforts to 'ivolvctile public in preparing 
and imsplementing tbcir NEPA procedurc. . 

(L) Pr.ide public otLiccof NEPA-rclatcd hearings. public mcct;..Ss, and 
the aIatlabiliLy of eovironmental documents so as to .nf/orm thos= persoiis 

And a4 rciea ,..ho may be intrs ted or affcctcd. 

(I) In all cases the agency shall mail notice to those who have requested 

it on an individual action. 
(2) In the cas of an action with effects of national concern notice shall 

include p.iLlication in the FILERAL RXo01 3s I. and notice by snail to natiottal 

tctgntaations reasonably espected to be interested in the tiatter and may 

include listLing in he 102 Monitor. An agency engaged in rulemakling may 

provide noti.e by mail to national organizations ho hate requested that 

notice regularly be provided. Agencies shall maintain a list of such 
orianttatioru. 

(3) In the c.Leof an action with effects ptinarily of local concern thc 
nottice may inlude: 

(i)Notice to State and arcav.ide clcartnghouie pti utant to 0M11H 

hen effccts may occur on reservations.(ii) 	 Notice to Ii,dan t.i es 
g a c tCd n o tic e 1 .r, c cd v r e s f r co ."-

( iii) F u ilo lo it e tlC S ta t C'e p u b lic 


parable .Ctions. 
 -ll"itendl 


c-ernla-pon
iv) Pubiotlitn in hl,.ai nenpaers (n pp, -is Il geneel 


r ather tita n lg al p ap ers).
 
Notice I i 'Imedi. t 

(v) Notice throush other local media. 
( ) Notice to i,ute ,liAlyirtertcd ctlnS~lr~liy ll~ airatitls inchld-

....... . ..;.*;.,.l g a i 

(l.iirtlelio, t that tore , pose...
........ ,, c C<).jcd 

ftl i , cr s. i i1d
 

ti .ii II c5t It' -t,
It 

( . ) llr
 

I AflueettY
 

to l, 1-.tcd 

(c) 11,2d te ,st r i'ilit i.CttiilS s r Ilih Iectitt! -.-. ei If,'er .iltpto-lty;"late Is .1n ;.. IlliII. Im.- l 111l1.11 L"!I-'-",l~~s~ ,h 


tit.*l i.l.it tile Is.*[eeli.i~eli~et It. 

i1 e,1i.1-11.1i1.-11 A1 Cl ttteisy C-Iccrhlill tile ItlltpoiCt ' 

clttitll Ut s,,,latal I-Ihls. I Ji . *tt e lt.l . 

(2) A sc lucst I .r cA I i 1-1ticr ..-dtlry b.itl jutilditit tite 

the aCtIIn .IC A v.illIlehtlsiti A di tl6l1tItIIIt d 11y -1.hit htS~5tlli II 

clt€ll e..i., i 1t.t.l - ts ,lalittiett t,Il httI tdeleJ atIIbIlts1a Lte 1lg. 

tic aCrlC) .h90 'd t1 ar le tl, lIteIC t a'AtILlc ta, tise jI-lic at least 15 

days in advance (tlcs tite itt-1-e of tie ielttt 6 is 5. t tu,,id iltIll tIull 

fur tie draft e,.tlo ,tItiiti-Icti tLatettelt:). 

(d) Soiit al(tr,,tjtliae itittttaitt . tte ii!: 
(e) 	 Esllain il It. I, 1t.t C1 4e Chelcm:teetcd peit,s castget inotniatiutI 

kICle lItl IOfI~ Ltt t attsllltll And other or status 1tri-tit oit l tlt'llteltth 

tile NEI'A IllIe5 

inlti stAlte litt, the com ments recivcd, and 

tt.t, Alt to tile I sttlts .1 
(f) M.ic c-itufltelt:al 

tSva.ilk el,c 

tile Ficduin of ltitlutiatiltl Att (S 11 S C 552), -,lt-Ut tcati t, 
any uitdcslyi.id dUc tILI t, I.hic 

tie cz

Cl.iltl for itterCf ttlCy lIC l-ltiAh teCl i ltr lUea1l lll Iil C I -II

iscnts of Federal agetcies It tie CtietlllClIetal IilaCt ItI tile prUlu!d acti... 

iiateialis to he Made avAilaICit tite 1t.iic shail be plrided to tile pulic 
* ta e t 114liC.i.ie ctent c. aratA Ice I.hil h is slut tIC tiat 

cu l*iso c x h -- ,pc tq . d t ,elltl t~tF€I*
 

tle aCtUAl Lusts Ofi sepsu014.1 1115114A~e SeliIIe-i to i-c ses~t to sWshes leClesa 

agccie, indlding the G.-tscil. 

§ 1506.7 FLIRTIlER GIDANlCE 

Tbe Cout ii tay provide Ittitr gttdatce coltCct.g NEl. a.d its peel
(edllr)sihclu stltc: 

Oie g iday 4t.l il mtfrt lles t clllls g
(thla) shl I lanIt lasti ag I, 

the application of NEI'A AnId these tfetlati.1,8 

(b) Puhlicalit'll Of tite 51I.Wis CIetlIIOIAda to lcads of Agencics. 

(c) Its coiunction with sIt EVlnIe ::iC.ttA lVtutct tin Age cy atl tie 

IIIlliatltlo o 11.,11 .I:the 1 ? ,tllc 

(I) lcsealdl actiitics; 
(2) MeCtitigs alt C.Iltrsttes related to IEVA; and 

(3) Sit( eCs.i' and itliv ativc I'ttccd"Ics used h4yagencies it) implement 
NEPA. 

§ 1506.8 PIIOPOSAI S FOR LEGIStATIO 

te,,. or fj 1150i.7 

alIyry 'If- Iitg ite .,tla[ity lid tC lti l t lII ltllltl l Iliall I.cillIctgr.led iih 

(a) The NFPA pro-s IlliSi .t SiliAtilt. (15}II) 

t le tttIilic eI led ta tec S 1 tit A iati tS it in l i , c

i ckl mc d 5 lCtAskl It( tl e€lt Aiellgi l ti v e 
lSlatC lt Ait ,th e It Il A1 

1, pa i.l cti~lk -r I 	I- l esitl i,,hC ...ll l t* 

tl, i.- r, t SItA l tJialttltill I 
.(i ie Ittll,,.Ii t .C.ti

c to 
Is.rl Iu-tt1 1 

i l.,I J i ,,ir. it : - y tic trhi ,,t 

t:..lgC- 18 I t11A.," It s little ... ~I....1 t i i 555 Atk.-t I-t tt tll AS 

StatC t shSe aIl ('g,,sc:i,.I.al acCIrle 1Atit l i . al slC s.s.1 il 111liic 
ie ate tttt ll l t .. l t title i s tX.itgresli~ilt Ji iteAsh~ig 
alitl Tl(' tl.., 1 15lljtla 	 I 

http:g,,sc:i,.I.al
http:uitdcslyi.id
http:111l1.11
http:an)itt.ut
http:r.,ter.ta


1(IIIIIto Sit t tt" lIl-ttl C1l tr.... trgi..t tt t rol s f,.iM,, " 

(I) I h r uerI tt he *t ,rjol r iw,,.,-
h(2) ."d " 1" .1xston 

(2) "The'h e .atcr .. tcs I ti s. d ,.-r.:irl n.e'r asIr VI. 4dlllIttue;s Ih all h- " r t1a11...t;rt Iol. tettrurr"by itit;the drah a d r..Al , o 5'Itert.ll1 fy-rp ofi ., tr ,) lr,,Ir the trI,lf t+', pin.
Posal h"lbcr"eI'tcdaI'rd rit 1 1atrI rr-dd1h) j t l+tdtij. I t I 5tIG. Ir0 

fi) A (7rrrese i , l (, i-uoittre- ,ll, j-r I,l o rr ti p-- ,iallas. 'titeqr, in g trth dra't +rrA flal rrst., 	 ,ri u t.r tli . ct t'l rl-Itets
I..... a 1. teq h,t( at 	 * a lastet, lthosr Iet|teu" l l rh. t'urtl"i"il. ,,l 	 tc ,, eR ACt (IG U.S.(;.1271 et ,I I I the W,'ulhrtre ., Art (1 i St: 1 11 e I l, 1.)(iii) l.c'i.l. - t'prsal .... ,ph. fIr I ,ctrl ,r fcr l tytstericontrtictlnri o I+rI rrlersAt pecific irt,Rraphic lAt'ntlnn 
w ich tlh tor('irllrlle.ull Ig.rnyihitedFor prplc ah lrnlireodn Il' . 

1c
M.Mn.ll.i 

imil-ct slatemrnt f[r ltelerr risitiott of t,'prr tby tIur G(n11l S rsices 

A tdm;ni rati,-l a cir ft latAr... ..t !hall ." , ,, the 1leos or
the II(I) Report of rhihlrit Projec, S,,rycsfinal stalercnt shill be cetrollrtrl hefsr 

t, tile Congrsq, and asite acqruisition.
(iv) The agency decides to prepare draft ant fll.12 Statcttemts 

(c) Cotomrnts on fi leg itl,t slt srjeiagency which %hallforward ilur II Itgie-gr in thr leadthin RjIo.gWitsit ots rpors tol4onal corrmnltter with jriu-diclion, the CoRtgea
ional comtnit.e9 Ith IRi ion~s 

Envitonm+-nlal itmpart tAtcmernt toertfhrr swritl,lcnlcnts and responrshall be iled with the F.nsirotnntal rotertinn ARrtney, Attentiton Offce 
of Federal Artiitics (A-101). 40! N' Street S".'.Statements sball se rIled with EPA l+'.itgnn l... 21)160.n,, ratier than ihlry aieIn commenting AtfgnC;i Al,. transt,ittrdand ntle aalall.. oI the t,,,blic. EPA sh.ll drliscrone copy of each Itatrment in the Ctitltc;l. which 'ta. sttify ilte rerptirentntof 2sailailit y In the Presi~lcltt EPA r.t.uy i ,l, gu i l l ,"Iagr.ocics tto it-ptlecrtnt its reipontibilitict u+nder this ceclion asdI 1511t.11) beuss-. 

150610 TIMING OF AGENCY ACTION 

Ionnglion A~cncyFFPr.o. 
11'r 

trmiTr.a each 	 %1--!l l-h a notice it, ile".'ee of tle esirtruttlrtal ittlp.tct at.titntrsdtcrnr the pt recting wxrcl. flile tnin; 	
filed 

... ,ttt. tiollS r ,'m ,, Sr i fort,
tlon #hall Il, calcrulatrd frotm 

1 in this aeco

Ile late I,, prhiration of It.;, ..(h) No drir.n on the propsed action be,.'IIert.dr or rercudrd under1 1505.2 by -detal agency until tile later of tle hIluw;l.g dlts: 
(1) Nincly (9(1) d.)' aftr' lutululf ati,.u ,Il the t.ite tlrrilruh aho e inpat.grapf (a) of tlis tectit flot a dtaft ettsir.r.,SaI ilttart lat-t.rltt.
(2) 3h; ty (30) layt after p i ftnte r,trr rcroticparagraph 	 d abvtloce in(a) of Shit sect~cn fur a firal emtiru,utrnetutal irpacl ttatlrrt. 

An exeptior init lu ls l 00n t ra y I.e tr i tnIr.cser a., aIlenltdecision whih is srI]ltjrc to a fortaI internal alpral. S.ucforra 	 aere irs has eforM.All), C1.blhhr,a _ ,;1 . '.e ri aesta ppeal pr lo ,hr gprC1t16ehrl alrous tbitle tr 	 111% ah'pui r lite tlic 

to tahe appeals on a riciin nd mail,
the final environntental in'lact statrtnerltheirInViewssllnrost, aftier prublication oftunity exists 	 rl, easts, stlhrr a real oppor.to alter fh riccition, tile tlrrii;os stay Ile tradc and rcIc'M7ledat the same tint, ::,veinvircnonuroal ;mip.lrt lt.rt{rn iti'ri~sd. Tht Ithat the 	 .st,asr 	 .tod for appeal of Il.e dcliinnn paragraph (b)(2) of thn scctiot tta" rt, 

.td h 0.tlay lrl(ocrrrrrrMrl. prcscrilptrdofronnental it jrt .tatrnens .ltalI explais 
Its suich cases the 

sIre titriR altr litiics rigst 

,162 

o~ .'ther statute or the psno off: pF!Ot r(ter the ph-. h ,sIti:r l r t"11t11 
w e h tine period in irraph (b) (2) of this ,rctten and publish a deci. on th final ruleAL Itanouify -ihh publication of the nrtirc of thea.'ailbil-ty of the finalW ronmental impact staymtnt asadescribed in para.
graph (a) of this seeion. 

If th(f n:,l ns n r mr ntal impntnlIduti after a draft environme ntal impict st.trmtnt it iled 'sithin ninety (9(t)state- cnt it filrd with th " . ;r'n
nntal Protrt.lin Arnrc. fle minrnum thirty (30) day period and the 

mirrnrm ninel) (90) day, period ray run (Onturerntly. ilose.-r, poltject inparagzraph (d) of this tectioti agencies shall allo not les than 45 da)% forcorn.nets on draft statements.(d) The lead .ene) m1) et-nd prTerih,,d prri dt The F niomomnta?Prc,,trction A genry m's tpnn t 
a tnin l ilthe lead Penry nf cnutpr1lintrert.-n of nattional policy ted uc the prcsrri;d p-oivds and coo, Tupnna shning by any other Federal agrncy of c.mi.:llint r-easnnsextend pre cribed 	 of nat;nal poicy alnpe Ns. but onls altc rcnt siatin ith the lead areocs. 

(Alho sc I 1507.3(d),) Failir+ to C t;rnulc cntmment shall nnt be slori-ni 
reason for extrndinr a period. I r the !,ad ar.rcy drt. not 

o 

crncur with the 
extension of time EPA ma) not extend it fcr inror than 30 days When theEnsironmental 'rotection Agency reduces or extends any period of time itshall notify the Counci. 

§ 1506.11 EMERGENCIES 
Where ec. tency circumstances make it necessry,V.t{,t nycf ~~ntsm to txlc an action 'siths;itninFcant enlironmental trr+$t:npact without t ~'r n '~~ 'lol,sening Tthe pro'ilion. of their 

Sttl|.on,. li- e'er-a:arency taking the1Ctrncil about al en,:-ise a ran.rlere action thould contultnts. Agencies and with thethe Coitntil will limitsitlt arrangements t- actions nece-ryr In control the immediate impacts ofthe etnergency. Other actions erenain -ubjct to NF.PA rev-iesw. 

§ 	 1506.12 EFFECTIVE DATE
 
The enectine date of 
 these regulati i! July 10. 1979, except that f-r"gcnciIt thtait p ror.ar ns q ulyune tee. 1?)I)ftJtRncies th.t administer pro r+. ,l,. t qlt y under sec. 102(2)(D) theActof or ,under 9-c.1974 t. 1041(h) of theaJdition.l four month,

hlousing; in., Community De.crpment Artshtll i- allowsed for the State or local
 
agencies tn adopt the;r implementins promcdurr.
(a) -'rese r etlations shall appt. to the fullest extent prarticabl to on.going activ-ities and enscr;omerntal documrntq brtiThtep regulations do not 	 h-lorr the efrri e date.apply to an ens;ronmcntal implct statement orplrt .nt the 	 supe if draft stitement s.is F l d blefore the efer tise date of theseregulations No completed environmental dncumrctts need be redone by
ton of these reguls;on. rca.
Until these cegdlarions are applicable, the Council'sguitdelines publihed in the FuctsAL REcIsITe of Auguit I, 1973. shall continre to be applicable. In cases "here thcse m rtIztrons are appliral,lr the
guidclines are supeoseded. Ioss.cvcr, 
 nothing %hall prese'nt an agency from
prced;n! tunder tIhsr rrrulaions 
at an arlirr tOre.(I)) N.PA shall continue to be applicable to actions brgun before Jan
tial )" I. 1970. to thle fullest extent possible
 

PART 1507-AGENCY COMPLIANCE 

1507.1 Compliance 
1507.2 Agency Capability to Comple 
1507.3 Agency Procedures 

At'tttort': NEPA, the Ens;ronmen.l Oua;;ts"InirnIrme'nt Art of 1970. as atrended (42 U.SC. 4371 Ct terq.l. Section 309 of the Clean Air Act. asafin-nded (42 U S.C. 7G09), and Executise Order 11514, Protection and 
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Fl .. n,,,,, . ........ ,,."' st '") (NIAtlh 5. 1 as asrnded 
 by 
Eaecu ve Order 11991. May 21, 1977) 

1507.1 COMPLIANCE 

All agenries o the Frdel t n ren shall ....ply siii tr esertia.lions. ft as Ir isetr of ahcs" *sr~tuinrs tn 2 lilrs esir h, .qer y)fleiihility ii,adlpin iIs inlrent trsrrrrd.,rculris a .1. ,l .ai,151)3i i,,the is, 
ments of other applicable I~vs. 

§ 1507.2 AGENCY CAPA91LIIY 10 COMPLY 
.arh sgrrry hstrli |.e ralC.shle (i . te, .s.fI.~r......r I -lut.r" res.nrrr

of coomjlYinr rrr irqrirermrrt
include tie of rilhrr'i re sorri, Ir treisirnre acr i,I sh.n ilrltIrlae u-
ficient caprhilily to e -ahatr wira nlthrr d,, I..it Aenc;rs .t.aIt: 

wish else ed trel,.. , hiirrtarr o,.)-

(a) Fulfill rie req.irrmetso rre. 10)2(2) (A) f It, At to nlife a s. 
tematic. intrrlirscpliniry approach whirhi will1 insrr t.r inrtxratrd ,ce Ot 
the natural and social sacienes an tite rnto.rnal rlieier, arti i's planning 
ar d in decisinnnlting which may lara i n i, .rr rn ih ire nriroans-r-
mert. Agencies shall le;nate a perul, toIre rerp,,nifhle for os-rall s'i-
of Agency NEPA cnmpliance. 

(h) Identify ni-thorlis and prr-erdrti reqirrl Ir Sec. 102(2)(n1) to 
insure that preserntly unqsliastifrd em'ronrental amenities and values may
be given aplirnpviate consi;drrzlinn 

(c) Prepare. adiuate environmoental ir;iart statrtenot p rrs ant ts S"c. 
102(2) (C) and comment on stalmrnts in ttre areas whete the aoency has 
j-1cistdi~cnn by law or trpeciaf -xpcrlile or is autholict to deselop and enforce 

ar.v;nonmentxlstaindarrdr. 
(d) Sludy, deselrp. and describe ahenalivro in Frctnrncldrd entites ofSc. inn in any proposal shich ins-nl-s urrols-rrd cnrflirt% rncern;ng altr.a. 

live ses of available resourres. This reqiremrent o Sec 102(2) (E) extendsto all such proposals, not just the more limited srope of Sec. 102(2) (C)(iii) 
wher-e. the disrsitnn of alternatives i. confined to ipartt italrnits. 

(e) C-mply wsIs the requrirerments of Sec. 10212)(11) that the arncy
initiate And utilize ecrrlo!t;cal information in the Planning And drs-lopmcns 
of resourre-nrented projects. 

(f) Ful:.it tire reqrirements of iclioril 102(2) . 102(2) ((;). annd
102(2)(1I. of tlre Act and of .xecuis-e Order 115f14. r oteslion and I-n.hancement ,if Environmental Quality. Sec. 2. 

§ 1507.3 AGENCY PRlOCEDURES 

fa: i;-.. later titan eight months afterlIrr.rlir-atino .,f :1r- rltalinn as
finally alopled in the FrRAt. Rrnl4r a. or fivr isinrrtlrls after :ire e tallis,. 

ment of an agency, whichrv-rr shall co..c latr,
tt earls agency shall at necessary 
Adopt prncedurrs to srpplement theie regulations WIhen the agerry is a 
department. majro arerurlnits rnrn.tqrt (-itt, Ihr enretit . f tie de4part. 
mernt) to aalpt their ow-n procedrles Srich rrrrrs shal no p.raphrase
ther reitnlations hlir. shall rrfniir ihlrirsels it, itirtrlrirenlirr pocelrdrcs. 
Each agency shall ronrlt w-illh tIe (:nrncil hilr dr lrpii its prncrtures
and iwefnrr prr! . ,, trem ir Ire Frlra., Rrr:s%T a flor .r,..rnt. Atnrirs 
with similar tr . -s should rrrss,rl with1 rarI, rlirarir Ir e (;Otl itl to 
co.:tlia.ate their prtocedurr especially Inr pniogatrrs t-lirrsting similar infr. 

- mitirrn inm apilircants 'Ire ireticri shall aIrtllntrl nn) altir an €ptr.r. 
Its iii, frur prsllir trsir. aod after re-ir, I, Ilre (:,,I .. it fir . ,n.,r.nril wall 
the Act atd thcse regrlatinns. "1te (:irril %lrall rnmlrle its rnsirw within 3l0 
days,. Once in rares thei shall filerdIre si:h tte (.rrrril arid nsadc readily 
availarle t s Ire ishlir A "eei are rnrnraril I,, irtlish exlilaratnry piid. 

ance for tlrse regrrlatiu.r,r rn thrir ow, Iirorcedraf- ,t..nrries siall nrttinre 


to reciew their 1 aliecirs and pttrcrlrrs arl in rnrirltati -itth the Council 

to recise thrm, estrs- to ensure lull complnce wth the purposes and 
p"
provisions of :l. 

compliance(b) Agencywould!oceduresbe shall comply with their regulations whereinconsistent ecptwith statutory requirements and shall 
include: 

(I) Those procredures required by J| 1501.2(d). 15029(c)(3). 1505.1. 
1506. 

6 
(e), ard 150R.4. 

(2) Specific criteria for and identification of tJse typical classes of
action: 

(i) Which norrnally do require ensironm~ntal impact statement,
(ii) Which ntrmally do n! requite either an ensironnmental impact

statement or in en6s- onmentar asscssment (categorical exclusioni 
(i 1508 4)).

(iii) Which norm ly require environmental assessments but not nrc
etiarily environmen1 impact statements. 

(c) Agency procedurets may include sp cific criteria for providing limited 
exceptions to the provisinns of these rrgsulatnint forclasifird prnponas I he 
are proposed actions which are specifically authotired under crileria esablished 
by an Executise Order or statute to be kept -re. in th" i-irreit f naxinnaJ 
defensc or fr,reign policy and are in fact properly cla.iF~d p-s,,raos so such
Executive i-der or statute. Env-ironmental assetanents ad r, ironmenal 
impact statements which address classified prr s.- mary 1t- sfirguarded and
reatrictlen from public dissemination in acco-dare with :geris" reisu.own 
lstsoni Applicable to classified information The do-ument: -y 1,.- nrganizred 
so that classified porrins can be included As anneres, in ordc" that the un

classifiee rortion can be made as-ailable to the public.
(d) ,fency procedures may provide for perods of time other than thosepresented in J 1506.10 when necessary to comply with other specific statutory 

requirem-nt. 
(e) Agency procedures may proside that where there is a lengthy period 

between the agency' de.d:on to prepare an en ironmental impact statement
and the time of actual preparation, the notice of intent required by 1 1501.7 
moaybe publihed at a resaonable time in Advance of preparation of the draft 
statement. 

PART 1508-TERMINOLOGY AND INDEX 

1508.1 Terminology 
1508.2 Act1508.3 AfTecting 
1508.4 Categorical Eacluti;on 
1508.5 Cooperating Agency 

1508.6 Council 

150B.7 Cumulative Impact 
1508.0 Effects 
1508.9 Environmental Asiesrment 

1508.10 Environmental Document 
1508.11 Environmental Impact Statement 
1508.12 Federal Agency 

1508.13 Finding of No Significant Impact 
150B.14 luman Environment 

1508.15 Jurisdiction By Law 

1508.16 l ad Agency 
1508.17 Legislation 

1508.18 Irfajor Federal Action 
1508 19 fatter 
1508 20 Mitigation 

1508.21 NEPA Process 



1503 22 Nuticc Of Intent 
1506 2 3 
IS5 2si keining Agency 

1508 25 S use 
1M08 26 Special Eapertise 

Ic5s 27 Si fIcantly 

.1,tharj's,. NEPA, the Es ironsisenta• Qualit, . .:,-mrnt Act of 1970. as 

s-rJCd (2 IJ S C. 4371 €1 ji ). Section 309 of the Clean Air Act, as 

az endcd (42 U S C. 7609), and Executise Order 11514, Preotections and En-

LancCsoCnit of Esisironmental Quality (lArch 5. 1970, as amcrtdcd by Exccu-

tsse Older 11991, .lay 21, 197?). 

§ 1538 1 TERMINOLOGY 

of this pait sliall be unilossn Lhruugbout the FederalThe Ecreinology 
G o% fUllest. 

1 15 08 2 A CT 

"Act- mea'a th. NatiOsnA Enstrormcntil Policy Act. is amended (42 


USC. 4321, cI t,.) -Li.iL is aiha rclcttcd to as 'NEPA."
 

11508.3 AFFECTING 

"Atfcctir4" wcza will or way h.sc an efecs On. 

15C,3,4 CATEGORICAL EXCLUSIr :j 

5


"C.txv ica. Excluuon " tcane a category of actions shich do nOt in-
1 

di.bsduA.Iy cw cumlAtaat~asly LAte a assiifiant cllec' ots thc hsuman cost. it-

.emtt "n,.d .Lich Aitc been fuiald to have no sus.h cil t. it procclulct adopted 

biy a Y"o.xal agency Lt isuplesnettat.c-S c. tL etcgulAtiorns (1 1507.3) asid 
As, cnsirunis t . , i , asutscnt nor an ct,-.iron-ftcr . !ic., ,Je.ee ort. neit cr 

ts..entaL taupscmt statie.flCt is rcquircJ A. agt:scy esay dccic is ita procedures 

or odcr i , to prpaic citir-ont -,;tal an-i tn.ss+c55ts14 thc rca -rs:a stated its 

1 1506 9 *.scu thoudi, it U Lot rc. " xed to do -t+. Asuy prot rcdt.. isdI this 

a-,ta J-1a1l prusdc fr €xtrac-Jl:,ry cuc-uisstancca iii shiei a noru.lly, 

exclJodrf U6i. Way hAseC.t&a ss -. ts.jss;;Cz 'A ;jjccs 

j 	 15L6': COOPERATING AGENCY 

a lead agcncy"C-oparating Agency' Szte., any Federal agency uter than 

,-.iJass L- jr.sassdc6it by A.s or s.ccial ce.;rus esitf rn.pect to any eniro 

mcutl inpa.:i invoed ina •r u.-s=a, (or A e:atsr:.L lc altern.ati e) for 1ceisla-
t 

tiOn or sLU.cf!najwr Federal c=..n sisnifica:' " affecting d, quality of the 
Lu.ao co.irus.cant. T€Ie ZIcCtE.Lr&s:Id fZspsc1ztnLlitsi of a co.perating agcncy 

art bcd in 1 l5il 6. A State r lIcal iger.cy ofi imla qualifications or, 

-Loet. thc -.Tccit art cn at.-ri.,s,Indiasn riLbc, itnAyby ageccmcnt ,.itfsa an 

tLc leCad stcstcy b.cCausCa coopcraftis;g agency. 


S15U8 6 COUNCIL 

"Council" msasts tsse -,ouncil on Fssirnsscotai Quality cstablished by 

Title II Ji t!,e I,,t 

§ 11.8 7 CUMULATIVE IMPACT 

"e srnpact" it tse issspact on ite esrutunets ssess , rcesufts on 

tie sss=¢r.te al h.5pa thOle aCItII ti.en -JjCd to other past, present, and 

rcas,..s,ALIy iorcic.Llc futu-,c acsI4 ,s regailess ul .hat Agncy (FCdcral or 

res:, ledrs.l) or pcerwtu us-.JCet.C3 so, . ut.ler *rtlttn Cusul|atiu. imipacts 

c.s l. issn... 1-Yll .....1!".11 i 'ile c ty lidsfia t Actions tAilig, i. I I c 

p(,,lAc S s1 srss.u.. a J .sf 

1 0 EILf -ClT 

" i...s'"i..leC: 
( A D'ss.- Ict i, *.les, ale saused by and 1ccar at tIc $zmcI sc action 

(b) Ij,.l.rcct clies, n.irl, at C cS.scd by ihe acti-i and ate later is litte 
us tassfrs sn.r.er i t r.C, , ll AC Sill 155,,.aiy f.scsccablc. idiscct 
€lCic, .say is lide g 1.- 11, . S;,, cl is a aId odsie io. te lte Iao in

duSctcs sLIal.- sieIf,.lessst !s.i sr4.tiIs gtorSAlh ae.is , .I ,=, eCiuy 
I-slht .I 1. eC,,". I.. lLing.,.I 1ciaI[d I a. 1ah ts -1J otL C9 ssatus.aI&I 

Ii.esi :1a:.,l.t 3,-1a - t-,! i sI l.r-t Ae!tii Aasc *I iusn.ymuoat. Vffect, 

ilICrLI eiClis.l (1,1h .s iIe c 1-99 01. srasssa I CseuICeS asd ol IIC 

lulsr. str .si1 LII-I- III Is I, 'tC'ri CctIIIISIC . ). &C.st lic,
Ctr lr , , fu 

fCsl usIs . ,sal .c I r . I1l0lSe, , s.5 s.isshrt , tt. IIdt|, orr*......... Ir.hh. 

hC..I , , LI[ ff i- s n . y ' l ,St . 15 si.,S I t lid.I t, ItlrsAC I III tr!At 1 5 y 

ItsshIS, l.t he Cli r.tI .,' be -. efIS.lLCh 

S150 9 ENVIRONMMft IAL ASSESSMEN f 

"E.sjsrsrsal A 

(a) 1 "ISa a . ,.C.. I,,,1,1 d.lr ILis. .1esl los 51~,0 A F C.i[Aal Jg;scy is IC-


A ,unsible Iis I 6estes t
C 

() biicfly isrrtIc udricsit cidcslc xss St-lysis (,r JctICMs.issg 

whehcer tu IIsC ,ase Ai, IIs.csst..s-,Crhl j.ulljssaI stc;sctt o fitsJdsssg of Lo 

sissf s q-isrrt 
ll. liEchcy C t.flr e ,I .1C.t € ,titlstssscht, tl(2) Aid cf h.sri- *silth A c. s 

Wt treC 
( 

)
1 Ci lA IC lifeti,r IAtIr., (.f I taIC IIIcs~t *le oe ry. 

i;.&,I)c I tAIC-s . SAs) 
fi iS niCCess 

sc steed 1 .Cic rss.;al.f fticrtla

lives is te 'Ilts by Set 10( '.') ( t! .t. 1sc € s,- sCJ,t.I Lill-.. tt Of tic ,IFSJ-

lI-Cd ,Cts. s-I t I s-. ,.i" a hstr,11.1 5 5 I,(,fe *. t,, . +1 Lut..uhICd 

(L) Sfall irrdtlIc sti sif.. ...i... "I tI 1 

§ 	 1508.10 ENVIiCONENiTAI. [t-CULiMEN
 

**L- 111srsrs1r ushesrst" es d S 0I
ds sstI.i IIc U. .es.ts It'C1 iss 150J 9
 

(€li.ilutl.tcmLai ,ssctasrcs:), 5 fl2t; fI (cslsssssscesa ss.+tAt 8a1,c1cu|c14).
1

J 15tl. 13 (fi,.d-srg ',.0 5.5,stl.1-0 .sss 5 luI 'i22(stscc of iltact)."I_ ,,lsii, 

1 08 1 ENVIRONMIENTAL IMPACT STA3EMENT 

"Ensrumsestsal ]srpatt St~tsclsstes ItCaI.s a dIcted .itCsss ItAseStt 

reesjiscd by Sec. 10-1( C) of tie Act 

§ 1508.12 FEDERAL AGENCY 
"Fcdcral ascscy" sasts alil aK tsC-sof tl i f ts.- .€,rCts-Iclit Is doI s 

t st mit.,. sie1 ',. sess, she Jusi.,as , os sic lt s c l.cl.l ds tl ,€ic j . = -

A15cctII tral|il r s.,.s sf,, Is,V-si1-1,t ., III EaeCotIs ()hlLC It a.h sss+ludes 

I.,, isssi.,se J, les- seif asrrsrs ..... o,i e,.a I 1.1 .a Cttsusst
 

Assd Isdtass .s N fI as st s.sd.r
Itssf ass|.s-ssrg 5e5 l Ic'sas luitI.) of 
the llu,.sstsg a, (Ac.,i-d-,,555 l)e€,p,,,e-t Ae t IT971f 

§ 1508 13 FINDING Of- I4O SIGNIFICAiT IMI'ACT 

"Fisdiitof . Ssguific'sl f..rpar-" ssrean a 1-fscsit by a Fccssal age:cy 

isricily rslihsesr i ,L,) s:. c-ld-el11,¢ Calus .es., uAltrs0sse 
1

tass eficcls u si , 1...tasII esrssusttsCe t alidt| 1 , s!f l.5. t et a-C.' .s..ss 
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an ,:n'itoon,rntal tir i o,:• it r(or which' itriic t itairtnens e ti n be p e are d 

It shall include like enitonnicital asisiirit -it A stiihoary of it arid 1-1dl 
noto any oher ensironrnmcnial do uinrnts related in at (S 1501 7(a) (5)). If 
lie Assessment is included, lte filnding need not irpeat anly of tie d. usliul 
in the assesirnent but may iniurprare .i by Tefleicr;e 

§ 1508.14 HUMAN ENVIROIMtENIT'° 

*'|Jumans Environment shallbe inzterpreted
comzpre]nsirly toinclude tile
natural and physical environmental ald the eltrelrdirIpe ilatC f People will 

environment. (See the definition of *'eflccts" (J 1508 8).11 'Ihir means that 

economic or social clfccis are not intended by thrmrselves to require prepara.
 
tion of an environmental impact statement W'r:n ai ensionimental impact 

swatemeot is prepared and economic or social and natural or p;frsical envirin. 
mental effocts are interrelated, then the environmental itmipact statement w-ill 
discuss all of these effrcts on tire human crivironisient 

§ 1508.15. JURISDICTION BY LAW 

"Jurisdiction by lwr" means agency authority to approve. %clo.or finance 

all or part of the proposal. 


11508.16 LEAD AGENCY 

"Lead Agency" means the agency or agencies preparing or havi,.g ltaen 
prinmar responuibility for preparing the environmental impact statement, 

I 15W.17 LEOISLA'ION 

"'LegidaItion" includra a bill or legislative proposal to Congress developed 


by r an ofa aenc, bt
wt-hthesigifiantcc,-j-,crtiosupor Fderlby or witir tire aigniicant co . 1 ration a~nd support of a Feder~al agency, but 
does not include requrat for appropriation. The test for significant coopra.
Lion isahctbcr the proposal i in fact predominantly that of tlre agency rather 
than another source. Drafting doe not by itself constitute significant coopcra-
tion.Propo"hs for legslaion include requests for ratification of treaties Only
the agency which has primary rtsponsibility for the subjcct matter involved 
swill a legrlatise environmental impact statement.prepare 

I 	 1508.18 MAJOR FEDERAL ACTION 
"Major Federal Action" includes actions with effects that may be major and 

which are potentially rubject to Federal control and responsibility. Major 
reinforces but does not hat a meaning indesenderit of significantly 
(1 150f827). Actions include t i. -ircuntance where the responsible officials 
fail to act and that fa;.,r' o act is reviewable Ly courts or adininistrative 
tribunas under the Ad inittratise Procedure Act or other applicable fAsal aenc acton.(!,i) 


a, 	 agcncy Action. 
(a) Actions include new and continuing activities, including projects and 

programs enti~elyor pardy fini-nced,as~ted, conducted. regulated, or ap-

proved by federal agencies; new or revited agency rules, reguiltions, plansl.t 
policies, or procedures; and legislative proposals ( | I 506 8. 1500 17). Actions 
do not include funding assitance solrly in the form of ticner-l rernire shlaring
funifs, ditributed under the State antiLocal Fiscal Aistance Act of 1972, 31 
U S C. 1221 et seq , with no Federal agency control over the uibsequent Lste 
of such funds, Actins do not include bringing judicial! or airtnirtrativc civil 
or criminal enforcement actions. 

(b) Federal actions tend to fall within one of the fu'lowing categories: 

(I) Adoption of official policy, such as rules. regrulations, and intcrpre-
tatons ahopted pursuant to the Adri;nisntiti~e Procedurre Act, 5 U.S C. 
551 et seq ; ireaties arti international conuentions or agreerents; fotr al 
docurtcnents estallishing an agency's ilicies wlich sill rerult in or substan-
lially alter age.c 1,,-.. 

, !",Iholn c! h r. da,l , |. ,li a dt<umfrnis prepared or ap
aIa or,+ ti }ie .widg~fdvM M by feier - Itircbhlc,,,+ 

crali.,.irce, i;..r, c h I future agency actions .illbe basd 
(3) Adolpiii,1I4 I,,rotaI. sticl,as A group of corcered actins to im

-
pirl rolti . pecifitco1ly or plain; s-riaac and connected agency d. 
ctins alloating acetucy iniuurcrz to irilernent a specific statutorypro-
Elamn or euecrttie di rtise. 

k4) Aplproval of sprrifi prnojrti. such as tonisttcictirn nr managemrnt
actu tics located in a irfifird geiralihic area 'rojects rnchde actions ap
proved tv permit or other regulaty decision as rll at federaland 

federally a.sifted acttir :r 

§ 1508.19 MATT ER
 
"Matlter"inclufJes forpurpoie of Part 1504:
 
(a) W'silli rest ect to tii Enitroinmenital Pirotection Agency, any proposed 

rKislation r:rielct. action. r revlatrrion a tsne teirins arc .rcdill Section 

39(a) of Clean Air ict (42 U S C, ?09).t0 
(b) vlithrespect to all oliter ascncies, any prop-ed major Federal action 

to which section 102(2) (C) rf NI'A apllit
 
1508.20 MITIGATION
 

"Mitiion" includes: 

(a) Avoiding the impact altogether by not tiling a certain action or parts 
of atr action. 

(b) Minimizing impacts ly liiniting the degree or magnituide of tie action 
and its irilnitie rt.arrn 

(c) Itertilig ifile iloipact by reisiriliv, rrhrafiliating, or restoring the 
affcted ec-irurinent.1(d) Reducing or clirninating tile impact over time b, ,rter.ation and 

rriaintenaece oritatinri i teirithel life ,fshe actiorn. 
I (cs or eir te 

1508.21 UEPA POCESS 

"NEPA process" means all measures necessary for compliance srith the re
ruirciients of Section 2 and 1 itle I of NEIPA. 

§ 15O.22 NOTICE OF INTENT 
"Notice if Intent" means a tolice thut an ens.ironmental impact statement 

..illb.0 pepar3 arid conrtileirl I lie notice 0all briefly: 
(a) Iescribe tie prvii-,rdacti and posiible ahernat*vel 
(a) l r fi te p sierh a ct d f ii alr cr s tswI'ertifi the agency's iur;-,sed suof iig prtocess inclir hing s-.hbrber, 

4r.An Ir ayso..i ..-a.i slhere ers .hen.ifrirhg rnning will Ie field 
(c) Stale [limeiaii aiif afis1s of a lielsn s.itfin the agency ',uo ran 

the t-pl-d action And the enilroomeniAl impact 
staterilent. 

§ 	1508 23 PROPIOSAL 
"Proposal" rxiss at that stave i'n the dfesel.cpnent of an actiin shen an 

aufecy sofject Itile All fas-a gLaf aid is actively pueparing to uale a 
airon ott hic e alurbase ruaris if actiri g to nd 
t- ion o ti r tr e areirate ,,ean, 1 cc -i,ofist ing ehai goal andthe effects call be nlleAningh=[ly evahtiated Preparatlin of it crniromental 
imnpact itaemrern on a pror'sal sh-uld I timed (1 1502 5) -- liat the final 
stareirrei say ,, crrletel in thor fir ie iterneri to be included in any 
rc rue tdiit si re r- Ir i n t t ep or sat to tia ist i a t
rzcomntrerdati ltor ti ->ll o+n the pl-sh+al. A Iprofx)alnmay exist il, fact a 

slel as by agency ielaratiol Itat oine ex;t 

http:11508.16


i LU24 RUL.HtUliiING AULNUfY 
-Refcrrr g agen c tie ,rrarrs fereral a rr ih IIti 


015ttcr to ti Council alter ad crrle,atior that is1 1
r tih tur1cr 
truuit tie it a ctt,i cf pu1,Iic ItreaIt Iko r iarct r c ritit)vonrer,n 7(3; 

S150825 SCOPE 

1585 SOE(1)
Scirpc conrist of the ra, r of actrori. a he it tiror,:,Ia l ,acs t., i.-ron.

sidrtd in an errtir.rrr...rsal itn ,act statrrct t "Iire scrlp of an irrdrridr.il 
state...ent in. 7 dcctrd o, it , rerlrli6;lh 1,, rtrlre st11ehrnr, (Ia 1502 20 
and I1508 2111 1 o dirternit rh r-ce of co ... r..,rrrrnrrra I iris.... t lreI~ll1 

agetncies ail crrritridr 3 llp ti a iiuo. 3 tyes ri 
arertrlue, .rd 3 trl 

of irnt;rsets lirey irrchd : 


ta) Actions (other thran uncrorncted 
tiogIe sc rrs) s.lricir tray be:' 

(I) 	 Conrected action. .ihicir rrri tirai tire) arc ciIe y rcalter andl 
trerefoe shruld I drscrrtsed in the sarrrc irrracet staterrert. Actir rs2r 
connected if they: 

(i) Auromtically uitg ictrrt ctionsl;trir t miray reqrtic crr,itot.mental rratp stactereturns 

;;)Csisnrst or not prc o tel~r art talen pl-vio rr w~ill ed uni :actioJnirr roe uiultanroultyrtr tl 


(iii) Ate intcrdepclndent parts rrl a lirgrr action atrd dcjnd on tie 
larger act:un for their justificstiun. 

(2) Cumulative Actioni,which when %cwcd 
wilh other prmptd 3c-
tirna have curnulatiely sigrificant itnpacta and should thcirtrr be dit. 
cr.:-.J in i statell.znt.tie sisre trpart 

(3) 	 Sirilar actions, .hich wher viewed .itholher restrnahly foreseealle o- prtSad agency actions,. hare snilaritirs that proide A Iasis for 
Cr-Slutrn theirc,,ironnt al conserence, togrir r, such as corron.Itiming or gtgraphy. An agency may wiirh to analyze these actions in 
thre sare e i)pxct statement It should do su rhr the 	best s.ay to a-int
adequately thr corrnbinrd irnpact, ,.irnilatof actions ur rcasonaihle allcrra-
ti.es Ltosuch -tonj is to treat them ir: a lurgle irpact 

(b) Alhterrati.e, ,,:;-h include: (I) No action atesnatite. (2) Otlherrasnalrjc corrse. of actions (3) Mitigatron eoasures (tin in the proposedat tiion). 

(c) 	 lrca.cts, rhich may 6: (I Direct (2) 	 Indirect (3) Cumulative. 

1]50826 SPECIAL EXPERTISE 
"Speial expert" smeaunsstaturory reiponsibility. agency mission, or related 

program eaperience. 

5150827 SIGNIFICANTL e
"Significantlyt" as used i. NEPA requires consideratior of both content 

and intensity : 
(a) 	 Coaustr. Tisi means that th signir .nce of an actrin must be analyzed 

ir teverai contati such as stiety s; a whole (hurnan, taliral), tihe aflected 
region, the aflected interera, and the locality. Significance variet raitih the set
ling of the prrcrsd action For ir'tance, it, ite case of a xiisilecific action, 
t;gnificAnce usually dependrwould pon tire effects in the locale ratlrer than
 
in the world as a wlole. nit, shrrrrt- atrd long terTn effects are relrant.
 
(b) nltrntiy 1his refers to tIhe severity of impact, Rtetprrrible cfircials mrnit 

bar in mind thit more thirkone agency oray maic decisions about partial
aspects of a trajor action, Thre following should be considered in evaluating 
intensity: 

(I) Irpicrs that may I.e rnrr Itenericial and adri ce A significant effect 
may 	 exist cen if the Federal agency berees tihaton balance the clect 

beill tneCficial.b 

1 

e l;,rerl d rirrr affcts public hrahh 
5aIea(isaactlo 

l r;ero ltr.& r usIerrpallic rearda suci a, ;rsiort, t 

ard scriirr juscs, or ccrl,,icallycritical areas
 
1ire Iegree 
 or, the rto 	 Ir-h ihe efler t, jrarr oftir frurranrtersrr.,rreri) r tn , toi.hefhishy r th"rcr tal 

(5) 1he d gcrre to Ih tih o il,ilrfe, is orr ihehu man eni ... ,trrtl 
are highly uncertain or irit rUnipe utrirrIrn.U or iiiks 

(6) lie dlgree t, ,ti(h1 the Actiron to.Y erlillh a prcernrt for frhtlt 
actions "itjrsigniircanrt e.tiisor teiretrris a decisrurn in principleabut a 
luure €rnrdcration 
(7) W,\hrchr ir, actifrr it relared to other x(tionrs ,itr irlididuall) 

insirfica ,t but trnullatiely styifi-arl i:rrracts Srgrrifrcarrce iwsit if il 
i tcs,-rlrle to tiiplie a crrrrlatirel iffcrirtllt c: ,nthe trniro
rrcrt Signfircancea : lie a.oiried by tet i learmtr ,,rrtaty or 

hf bccirrititon dtr.tr ilt Srllil 'Olrrlrcrretr I ,atti(ff) 11.c degree. t 1].e ali.tr affectstlriui rrray adrirersly district,. s,lr 
rigfrrtays src c or if] hlgiilr l-ling the N a'tur+,. oijrltslis ed or for ittra Register of Ilstoric ilaccior tnay cause lussor dctsructroit of aig

n hifcatrtet cullur+, trdcir orfcr hturicl rsourcer.
 
(9) 	 Ihe degree to hich the action may adsecly iffcctin endangered

Or tirrarerred sjpcici or its haitat that has tcit deicttrinrd to lI,..hal
under theErpatrgeted Spreries Act of 1973.(10) Wirlecter tIhe actirr tfraterrs a violation of Federal. State, or local 
law or rq Jirlerrerr itrrj red fur tie protection t.f the errvitO nrert. 

1508.28 IIERIG 

"ticring" r fri to the cor-erapr of general rrraltlrl in hroader en.iron
mental irmipact staeircrtl (sucIh as nationral pugrarn or policy sratclerlts)
r..ith srabs.equnt narr.rcr stalntcrtrr or cnirurrenral analyses (such as 
r-irirralrtttrrert rrr bxsirrrrirle prtugtain lsterlnrils or ulrirralcly airealrelirc state

nrentJ) incore~ralig fr refererce tihe general discussirrs and eorrccntrating&lell.on the issues Ispecific to the tatrementsu|r cquently preparcd lierirg isIrpproooised whenf t - irtlerctrrt .,,.rarnirrng or an•tl(e' i: 

(n) Frocsaa prxegram" plan. or policy rricnrornctral impract statrrrnt to a 
program, plan, or policy staicrlert or analysi of letser scope or to a sitc~specifican ,sisS(b)rro.nstatement enrirrnmronralor asal1 irtirrrt itatenlent ot a specic aeton at ansearly stage (such as need arrd site,electiot) to a !urlriecrtt (Jhrrh ispre
ferreri) or a subsquent rarrnerrnt or analylsis at Isuci etrriror.a later 3rage as 
nertial miigation). ' irrng int srrch cars is apprriate rulren it heljs the 

lead agency so focus Ott the tssues r.li(h are rpi Ir decision ard csclude fromconideration issu-s already decided or not yet ripre. 
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Assessment
 

Pul,lic 	 officials are frequently involved in developing andenvironmental impact statements, especially when 
reviewing 

planning 	for public.,ervices and protecting valuable resource areas. The following surveyof the National Environmental Policy Act (NEPA) and the environmentalimpa'ct statement (EIS) protocol should familiarize the reader with ltprocebses of EIS formulition, analysis, and review. Moreformation on EIS developm: ,analsis. and review 
de.il-d in 

can b: 	 found ]I.Canter 	(]9'7), Erickson (1979), and Jam 	 et al. (1981).The need to incorporate environmental services and amenitiespublic decision-making processes has 
i 

long been recognized. One orthe earliest statements addressing this.need w:is made in 1864 by Georg,"erkins 	 Mairsh in ifan and ?.atire.: 

But it is certain that man has reacted upon organized and inorganicnaiture, aid thereby modified .
 the m.te:'l structure of hisearthly home. We cannot always distinguish ber'ween the results ofman's actions and the effects of purely geological or cosmicalcauses. But man is everywhere a disturbing agent. Wherever heplants hi5 fOL.. he 	 h'rmonie,, of nature . -turnedextei:ds his 3;,.ons over 	 to discords .'lanvast spaces. hj revolution., are atIdswiftrdi,.al. 	and his devastations are. for an almost incalculable time afterlie nia withdrawn the arm hat 	 gave the 5low, irreparable Butinahlity to asmign definite values to these 	 our 
causes of the disturbanceof natural 	 arrangements is not a reason (or ignoring tne existence of.:hcauses In an.,,g:ner'al view of the relations between man and .., and we are never justified in assuming 2 force to beinsignific-,nt because its measure 	 is unknown, or evenphysical effect nmay be traced to 	

beciuse noits origin. 

The following di! -usston of environmental
nitinlv on the requir 	 impact anaysts focusesments of the NEPA and the regulations for EISpreparation issued b the Council on Environmental Quality. Hwever.because nonfederal environmental assessment requlrements closely parallel those of the NEPA and the CEQ, the information presented shouldalso be 	relevant to staqte and local environmental analyses. 

243 
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excit:o:: of reve-ne: a:t: eranis with n., federal $. rings attachedTbe NE 4 (,'.%%o. ;I l. l1'- , CIQ. 19"3 
a:l:g:tiv ii,S I:,uI;: 'x:' ithedefinition of significar~t eniirrn-I h NEPA of 1969 was the first piece of recent federal legislation I,:vt.: is eral ternrl.r i:&g y.r creeent thai the signifi.antdirect -d toward eivironnental tanugement (see the Appendhx) The a tires :(!,rere.::h:: dt: i tet::: over whther that thresholdpurpose of this legislat ion 3- stated it the act was "to decflare a national is irh or kv. 'Ihit CIQ (I 73) staled tha if a project is "co:;:roversial,"policy which will en~ourage productive arid enjoyable harmony between then an FIS shouWd h, pir paired Thus, an agency can account for,man and his environment; to proIote efforts which .ill prevent or c((rllltitvr altu.:.!ds in mi'::g threshold do_'cisions (Rowe et al, 1978).-limin ate damage to the en' irofnent and biosphere and stimulate the Se .t :o, 102(2 ),A) ai, d () of the act requires that an agency us.health and velfar, of man; to enrich the understandhng of lie ecological a s,'terai~c, iru.rdiscipi'arv approach" to Identify and develop pro.systems and natural resources important to the Nation; and to esiahlhsh cedures a1d methods such that "presently unquantified environm-ntala Counci! on Environmental Quality" amenities and valus may" be given appronriate consideration in de-Sect u'n lO of the act formal y estahlishies a nat:otal policv for c is:onmaki:g." "c, .: ,onv:itiona! technical and economic conenviro::a.:! quality restoraion and protection. Section 102 r qitires sidritions (NEP'A, 1969federai ageric:es to make a full and adequate analysis, of th,- environ Sectinn l03 of the act reqtuirt-s all federa! agencies to review their.mental e-ec:s of their programs or actions. Section 102(2)(c) states st.tur :uthorit, administrative regulations, anu current policies andthe rei;ne:nei!t, and guidelines fur preparing an EIS The primary pr,,ccd:: res for ie purpnse of dtermining whether there are anypurpose !,)r preparing ElSs is to disclose the environtiental consc- dc:c:esc:.- (r i,:coil!sltt.nc-es that proh:hit full compliance with thequenceit .i-pr ,,.d proect or :ctio to :lcrt decisin tiakers, the pi e : nd pr)v;si i.sof the NEL'A ,public. nl Ui 1::i::.:elv the president atId the U S Cuoicss of the *i lie sc m,,t. mor iol the toenvir,'nrnn::il c-neque.cS it\'olvcd The inItlt wa'sl to hid 

ec of NEtiA. often referred as Titleintc tie II. eaip hsi, the CQ as 11environtuental advisory body for thedec:so:in timik :rn proce!ses of federal ait,,tcies an aiw.reness of 'mtvi. execil:ie hr.:n'h o! government Accordng to the NEPA (1969), theror': li .,, o ,.r Onii dI 1 dllt', ici : i of ih e!CE .irei i
Fevd:ral ;tgenic:e are require.-d t produce a:1 EIS for all "naJo,

federal actions significantly affectng the quality of the hina ekarilt
ronmen: * Accorhmng to tOle NEI'A. an EIS shoid cutitan die following 1. Assit and advise the president in the preparation of an annualelcte it: et.' roine.:tal quatyit report that co'ntains tho following: 

a The stai:;s and condition of the ma;:;r it. tural! nd altered 
coga systsoils of the nat:on.I Th:' el. :c limtpct of the propos tdietions h Curent and" future tretids In the quaht. management, and2 Aiv itiiatiu.ihle atdverse eniini:ient.tlcts t.in of such etivi:nns arid 'sc cceitotnec impacts3 .Aheria:e, to thlprolpos-d :ictlc: o! Tht.e trends,

-i The rv!a:it,::,hip hetween htcai short term uses of nain's ec': c The adequicv of available na:ural resources,rot~qi-n .in! :ht ialilitetarice tind 1h.mtniccllet of lung term d .\ rev e t govern:enmal and nongcvternme:nta! activities on 
nat' ral r scs-rces and the cnv!:on:itent.5 :rr'.er, he .t ,rrr* a Oe cinnt, t res, rces e A pr;gr.:"t for remedv:rigth defc:e:'gies and recorrmendingrf muhLI r i:: the Ifle.iit.iiih l 0: teil prtip.:.Cd actloll i rnrle .e;:,laii:,on 

2 G.athe.r, aIn:i7-, a. interpret informa::on oncerritmg the con-
Ma nv t,: :h..: .,r case., resi ng from chtdins and trends in envron,menttai qualitythe 2 i'.\ o:,flv- intcr 3 Rexv:ew federal programs and activ ties for their compatibili,preta: otn ot :he terr:s m,,or.]1,dera crtu0 is, and si nn/pacls with environmentaii, protect on and enhancement.hajjor has been def; ned as riot 1inor. or requiring suat:iia l pl.inni n.. D.elop :and recorm:nend to the pres:den::.national policies totune. resurces. or ependiture (C EQ. 19-3). Sm:lar ::lh.:guitv irises promote e-v:ronmental improvermenin the tt tei::i, t,/c , crai ,to:Federil corisriCmmi 

m ujei Is C\ S c: research r,.'iC':,iI'i2'gc.ii::tVsa:'.d envirotmental 
petieitoes, .ird reg :latorv r -rcii:. clearly 1:UAh!!,hI:'t s.irti.l edem qlediti.p. t:c;u.ni. :. :n a : re lii:hie:.iric 'iruial .r::::!:isti.,:'th1':.ec1 neeess.:rv ,nr-a-. nti o r .i coI nintumg anal'sis

ie:;:" 0-i'.!::x>.pru-0V i v .- . :r> : I : .oe.j:-!: iie~n'cue 

http:t:c;u.ni
http:prtip.:.Cd
http:c-neque.cS
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7. Report annually to the president on the coniu, tl n of t ! envi 
rc ient, 

8. 	 Conduct studies and furnish reports and recommetldations re 
quested by the president. 

It must Ie emphasized that the powers of tile CEQ are advisory in 
nature. It has nil regtlatnory or cilorceluenlt re.spn.-ibilies (J:ul ei

al.. 1981). 

Fin ,all IS va cder:tl ageticy, i- an oifci;il doctlmei .nt submitted Ito 	 tile CEQ. proposing to support, regulate, or fund :111a ci n Ott 
project. The EIS is the olficial staeiheni of tile respottnsille or "lead" 
federal agency of tie enivirnliniti l im ipact.,, alterl:itives or tradeolls 
of tie propi-ed proiect or ;ictim>i After itlil ing the environmi ental 
consequences of actint1s, the cal recoi utiealtern:tive lead ;i,,ciicv ied 
a favored altertnative. Selection of the final project or action, however, 
tlay he based o a inumber of dIecision-making tools and iltav nottthl
always adhere to the recommended alternative in the EIS. In addi'ion, 
agencies are subjec. to the cotlventional legal tests of arbitrary :dd 
capricious decision.making processes (Canter, 1977). 

The CEQ Regulatlionsfor EIS Preparation 

The NELA gives tile CE . authority to admnisliter It.- IS prclecss (see
Appendix) CEQ responsibilities include serving as a central repository 
for final EiSs, ftlritilating federal regulitiois Ior EIS prepara.on. 
reviewing dr:fit ElISs v.hut lecessary. analyzing tie ifnip:tct stltetleiltctl 
process. and advising19tie7 .president on projec: developmett (Canter. 
1977).

Oie of the tilst imlportant it ctiois of tile C EQ is the declo pient 
of federal gci-c regul:itions for EIS preparation. The first CEQ guide.
linIes were vlisied August 1, 1971 (CEQ. 1971). advisorypli oil These 
guidelii es were diesigiled to coortlilate tile EIS proces:, :Iiii to clarify 
procedure, lor review of draft hISs. The guidelines :tidded iwc sctions 
to ihe live lasic requirements specified iii tlie N I .1A. T he first li-%, 
section, coming before the fEe basic items, requires I complete de-
scriptin ofl tie proposed project or action. 'ie secotc ilew sectioln, 
comitg after the live, reiluires a discussion of the concerns and ht-ci ions 
of IEIS reviewers (C mitr, 1977). 

The sccOiCId set of :advisory giideli nes, issued on. Atgust 1, 1973, 
called for Iwo further additions to :tll EIS and the c:pajisiotl of the 
Sectioil (IC-,cribilig the proposcd proji.ctt or action to include a complcite 
decripitil of Elie existting environitteI-tal conditions (ai etivirollln..lt;lorl),',.ittthe_,site' C firtit w 
inv'entory") I the proposed project site (CFQ, 1973). The first newor.clit~I pttnii~lc ill thle iicfice tif" the pripiscd tclioili to opstdrtce 
or hlopteti fcldicril, t:tte, mid local Lind use pl:ns, policies, antd controls:31 IllV INt't't'd litic e >,T mdl~t't.liolll requiircd( all (yivt-nTt e ti Sittt ip d isc iiw'ini 
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iiit' 51- tcii(t i f th Ilmlport mce- of :1 n. l Vl itleti itltii.cnecs 
th.it . Ut-Ivd the t1,:1l cC:.I oIU tII tie proposed action (C:tnrer, 1977). 

The 197,8 Ct:Q ARg tioosfor t'lS Preparation 
T :ict( lliiuidtic- CoIlcrils :ihict we(lless delays. excessive pauerwork.

thle Prt~lcr-1tl": ()I "Id-I'dual :1t-iicy rfu~l otls L':IS prep:Iraftoil, 
ted lmpropt.r 'tl'l..i1ii Ceiic r e C Q 1977(4 . drectedli in toi.sle t- I rtiper ulatC7 1 tv ilipi,._ 1 ter dire cte t i pn 97 r 
Ic tJit)Ije l-7.15s 01t )fheNEI'A. llIh se- nw reg l:iionls, issue.lT d or publie 

,t.) l 	 t-. 11 - i.7, itl pr :,Itd- ill fill form l Niienlber 
29. 19"8 rcH!.icd tl + 

Chil, IPevious :ldvi.sory EIS tideliries and are 
iiitih (:n :.ll fL.rcIial :g cici7.'s ttherehe rt-;-f;,ciit, more thtn SeVent\ 

dIftlrt-il ,i o.I-n r(-Im Oils). fed a requiredSt cv ,1i A'I cral lncler;\erc 

c(1()1: C,re" inqto 	: prit,, i lp i- these rcgulatijis bvJly 3f),acr 1rh'.t~y<c ctu!;tii~ .'t-c"qO CFRH Parts 1500r-150)
The three- pifIcil.il goals of the new CEQ regulations were to 

redtuce p(crr' f'id to tile US process, todielays, sirtlithe 	 and 

produce bet-ir dccisiols tO turilicr tile ational poh1cy of environmental 
elhitl)ce] Iic- antd protection

lo rtduce p) .1perv.-rk, 1t( mak.. mlore the CEQi EiSs retdabl, newgiidchii-- ..eqr:re that an lIS )e 	 al:l,.itc rather 1han f-lnc'cIopedic 
:1nl rually nt"Iexceed t;;, huliicre..d tfit pages. aitho,,gh a nntxirmuit 

lenntr Iof three red is complex 1 [iehul, pa.es %'i for prop I The 

t Ilc I -tiol ins e
-liliarcd; cl irlvwr, itthn e 

jargotin precise fI a t. d (free of 
l e th a Siificantig'il~n llo in newv 


tlte Scopilg process." At :il carle stage ii E)lS preparaton federal
 
Ot of te ittlit s inUflovits s Elie regulationsJis 

;lglilcies nll ,t id fa and . HIde vand eilil, 

I 	 e" wer1 Itt nlhoo di sidnificanppattershlintesl!S ', i ct I~ liemm ori cu' d in proport;olj,,to 	tlhcr i1 r nctThis ;copig proce 
rilrii:i-d is iilirt:it ii uleiliililg idltiojial legal ccisidlr-iois
 

:iid hicil cntities that should pirtcipate ill the assessil'.cin proccss.

10 elim ilai e lupliC:tino j h~elw ec- l Nehjn\ ad st: e :11I local en . 

viro-li.cnt I p61ic. vs tie new rc-.ulat ions require federal agencies 
iO i,,:it,. wi stdle jul Iocal juri-clictoiis to tle fullest extent 
possible. T-. rIg il:iiios Anlcour g joint planning aticl rtseearch and 
the USe of a Si oglet. itolint loir cuitpl.,iig withl bc.h state annd federal 
liws. A i:EIS tL i "t\eeti proposal statectil :llistconll icis b a aud 
or local laws aiil tit t indicaite the extcent to wthich the ngenc\ will 
ieco \silc (([i 19to •hl(coufhic . exe 


T rd c l lio,'[lie m
I'olvehi<.-d -i:ft f r liits 
NFAprlcssrh at q les,of Ithle plc:nt (2) integrat ion ofe thl-

prav'e fieein cit-lays alnd f i 
itiptit (3) 1)lCi "it iacn"111 h e at i l 

701 ra ti coipert illicratilvencvbeforeco ntflictsa l , Js
, h '~ , ( )elhi,'fl + 1 fair r-s h ti t l+	 

(5:)i 

http:pifIcil.il
http:prepara.on


218 / Enttron mental Impact ei.e ez,'nt 
Environmental Impact Assessment / 249 

encouragement of -tiering" or the use of a program EIS for broad ft, 9-1. EIS D Iop..nL Step. ( ltto and In.. 1980)federal actions followed by more specific 0EISs describin site-specificconsequences and alternatives for individual actions Linder thl program, [lnentlfy the ProP. l(6) simultaneous rather than consecutive integration of EIS requirements
with other review and consultation requiremets, and (7) accelerationof procedures for legislative proposals (CEQ. 1978a). 

Several changes were made 
cent FCatelorica Proin the new regulations to improve EIS ,odecision-making processes. The first was to eliminmei potential conflict p obs-iou. need for "Is?of interest when applicants for feder:l funding or pernt approvalparticipate in the environmental assessment of their activiry. Under the yesnew guidelines, private entities may submit information to be incor sho 

yes 

CI s yRed-porated into an EIS. but the information m-ust he independently evaluated nojby the lederail agency involved- Cotitrac!3rs wishing to do EISs mustsign disclosure >tatements specifying that they have no financial or r eONS1 .cope the tro 'anal.eeDraftE:I.other intercst in the outcome of the project or action (CEQ, 197 9a). I IThe tse,%regulations also require a written record of the decisionon the project or action, specifying the alternatives considered, the lFulftll Specific] EPA CEO. e.eratFdecision, tile rationale for tile decision, and the mitigation and tmonitoring Requirements_ State. and calmeasures to he ml)letmented. The le:d agency is required to implement lAgencies: Public
all mitigating measures indicated in tiL chosen alternative of the EISand must protvide sufficient monitoring to assure that these requircments xrY 

<L.are carried oi:. Finally, belore the final decision, agencies are prohibited
from comiitting resources to the project, that might Iprejudire selection C Decision
of alternatives (CEQ, 1979a; Jain et al, 1981). < e crd De s 

Act i.~ diciio 
EIS Dev'lopy iett 

Docunent Distribute Final515S to EpAo CEO.Administrative Procedures The new CEQ regulations were designed Contienting Agencies.t 

to streaihnC and standardie the EIS process Figure 9 1 illustratesthe Steps agencile mutst follow to comiply with the new CEQ guidelines.File first ,ej sItS iLit.'I ly tile ProltettI r :cton propoisedl by the agencyIt the prolcti or action is. 1 routine1 0or recurring agenfv .it) of it ;I 
e 

clearly h %nto impact on the e viriinniett, it may be "categoricalkIs L ..... t t rJexcluded" trout the requirement to produce ill ' IS. For actions titt)excluded, the agency assuming the major responsibilitv lor produciiig
the EIS Iii:iv either go ihrought a proceSs to deteritint- wheHer :it IS ;.I, t_ate_____ a_._ t_-r_is required wr.it protect Imipats art clearly sign;ficait, itay coiercc
EIS pr-lc.ariion II the first .ipl)roili is taken, the lead IgCitcv mustprepare ;it environmental assessinent (EA) to determine whether an ntercliscplinary team to identify significant issues relatedEIS to the prois required If ,t. a Satemeni of the finding i.f no significan po,:tl im, copmt process narrows ie locusimpact (.h-ONSl) I isprepared. Sumniaritzig the retisons or in.,t preparing plating S:ge 

of study early in the 
to relev.mnt environriental issues and often specifies thean EIS (Kitto and [Lrns, 1980). content md timing of theW hen ll EA EIS (Kito and Burns, 1980).or early prelitinary analye.,s5i(tum :iie 1111:t protect drill FIS i, pr-pared. whic:h1 specifies the environmentalir ;IclivIl %Itquir'e ill 1I:l .. 1 itlit'j con.i IIi t) wtic.tf tIll IS IlitIi t n",(- % Il lt " Pru postd p oject cor acti vity. and is sent to the EPAb7.sent to tlite Environmental i'rotection Agency t10 be ptblished

ite Fttlu ,-;! A'u'.qist,'r 
ill :tA - ,ther Iterested org.tizations and individuals for review. AfterThe" i -sr step involve,% tir t iIl l I II ill rc''lviii, u llttie ontll t thmltdr.ft 'S. til lead :venv mii, t i ron,- , 



En'iromnt'ttal Imnpact As3sLW3250 	/ Wt't I 
final EIS. which must contain its decision :long "'%vi : %utiittarv of 

tile reviews and chatnges made to accotmnlodate reviewer concerns. A 

record of decision must be prepared and sent to the EPA. specifying
alternatives considered in the decision, and thethe analysis, ration:ile 

for the decision. Finally, the lead agency is responsible for developing 

and monitoring the mitigation measures specified in the EIS. 


F., DocuoMcnits "Ithe new CIEQ regul:tions require hail a nuitbr of 

docuMeiti,, he prep:tred during tle E:.IS development process. 
 Tlhis 
section willi icily idertify and discuss each of these dlocumnrts (J:iin 
et al., 1981: Nitto and Burns. 1980)

The 	 nottc" of it h-or is : notice published in the ,'ulCtral A'tegistct
bv tieII'A, st.tiiing that an EIS 'ill bC iprCpared tnil con.idtrcd hv :t 
specified leid agtncy. The ttotice of intent shiuli' iilcltid. a dc:.cripti.ln
of tie propced action, posbible projcL ailernatives, the propo.scd

•SCOnpg 	 process, and t i1e tte and address of a pcrsim in the lead 
acti cii 

Tt 	 F I t tIro*tt, tal s , t I a *rtd Iriiuktlalf(I vctri "iihIt:h%%Ia1ICLIt .11 a:. L;-cy I e it: EkIIcr S i!) IIir-s, i-t:%t AoAg 
a federilwhietticralI:igeice to deteriaineisEtS hi-: 


specify ite tccd for lie Itro.ltt,.d iect Or i l:ernjtivcs to 

tile pro , i),. . ;l d tilt tee iVIrllintcll it. ittipaCts rthe an
1 of l l tpos.Il , 

ahernat:.;es 1idivdtid :ish A .gencic , coitacted In p tie 1"., 

tUst bC lited, Altihougli uitC similar to the 1:S itt Ilorntit, :itn EA 

shold he irieftald require imuich less preparition than ,n E1S, LAs 

:tlti., he: ciaulitcd to oiher geticie-, ;ttd avatl.tble to tLe il uitc. 

"Flue E ONSI tJtiltng of Pio siiviiticilitimpact) is a formal statetllen. 
prepircd h% .I fedcral agency, tndicatitig that tin sigtiific:tn iii:lct il 
occur fromi pp.,ed projects or atc ities. *rThe F N SI is h:isedtt 
data lit!t li eniroitimiental :sessiitett, which should he Clearlystated 
in the d cuiiinti. A I:ONSI is required if no EIS is to he produced. 

The dr.at EIS ( ia ttt-irooiuittealimpact static ii,t is a detailed 
written statttnent an.l analysis of project impacts recLIire(d hy the Ni't'\and 	 theo Cl' The draft EIS is sent to Tle EPA (fr foritt:l review),
federa :igenc:es. paies n d The geieraI po iiir r rtwl: terested 

atd 	coIti it 

Tie fiii.il LIS e ,ita/ impact Sltit 1t) I, a inoditiet
ttio IJiital ' 

dr:flt EIS thit accoitiniodates iiid incorporates the coimentiti ts anil 
concerns ct reviewers. If substantive concerns are not acco tmtodated. 
:in "extpiatiottin m st he tmtade iii the doctiment Copies of ile final EIS 
Must be sent 10 the EPA (which will seno one io he CEQ) an should 
he sent to ill cottttientittg agencies atntd Individ:als if Dossible. 

A ri-cot o/" (iccs o t slu ld c preplared at the tlli all agelic,, 

(I*Z =dcls ii1 'i". h i l,,rii.itiVC ii,to cl,,,i t lli, r t l sN td itl itl-
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tile final "Wsion, 
id-1lfic:lt ion of atl altern:icives considered including specification 
preferalI 

° 	 identification ancl in indication of the imphrtance given to all 
economic. technical, national police, and so on, factors that were 
ballnced by the agency in arriving at its decision,a stalellent of practica!e mitigation measures to be taken to 
reduce project or aict ivit\ impacts, 

• 	 i(lctific:ition of lt, Monitoring :nd enforcement program to be 
uscd tO a.,sur. proper mii!igtion mteasures and project activities 
are followed. 

Th 7eliming o'Irocedjt:cs Each \ eck, the 17PA puib!ishs the notices 
of itit-t tiled vith th:it agency in tilie preceding week. The minimum 
tle pcrod t bYheIew CI Q guidelines should be calculatedcst :lhlisl " 

the 0! public:tI'ot proposedIt, 	 di date of this notice. 'No decision on aproject or activity s5IOUI d be completed or recorded by a lead agencyavithin fiinet':days after puhlication of the notice of intent. A minimum
of ort'e d:1s tnust be allowed for contments on the draft EIS 

t Sixo' is :flowed) The lead agency must wait thirty day6s..	 t'r the 1i;IS wIth he l' before the proposed action ma, beinitiate. Therlead agecyetttiin'eessir,,"iieLA 	 tht 
o cr•a these periods or petiion theIPlA tiitcr ctiim p llii,,t or cer':lin presp:c.IIed circumstances to reducelIt. li : ., f dera l ;i111c:%s petition the to:t the r t .t:te E PA 


ext.d i l uleadlitcis 
 "lhc I'-A must notify the CEQ of atv schedule 
chtutges (CEQ. 195,;i. I 

. i1981 Kitio and Burns, 1950). 

F,/umat 
hliee Cl!O regtlairior.s call for changes in the form and content of 

El,. Te'r C EQt has proiided I streamlined standard format for all 
agetnctes to tot low unless art agenec determines that there is a compelling 
reason to o0u lI-erwise. A lunt:r% of the required EIS format and 

is t.iei-ii IniititTable t)I.in 

.'ctr. ., te r'r shetI shou ti[ ce on:co l ld ee.. page and should 
plrceit hi :te11e ofthec propod;ed acti',n: st:te the precise location of 
H i aciiolis; tt tile ad_ :itd ccopcr:itim a.gencies; provide the name,

adrt-s, :it,, tcnph0le nuitiher of tlt! person :t th v lead agen cy who 
IWl)I.x'L Lurther 1il1tti iiot; d..lig:ite whether the statement is 

dr 1it1.01:il. .S.il-vletti.iii:i, :i one paragraph abstr:ict of tiler prosil, 
s,:itetneit .iitJ uiv.,tti the de-iid!itIc for receipt of co tinents (C Q, 
PP-'ii. 

" , -iit l lt.:iir C tcltsiits of tIelE!S -hDu- d 1- s mtimarized 
Il , i ": ',.In I ht" ,unttin.irv st'tliCti 

tll) Conlusions, 

http:dc:.cripti.ln


252 

not to 


exceed
150 pages 


norvide
normallsor 300 

pages inspecial 

Carses 

Table 9-1. CEQ-Preacribed EIS Foroat (CEQ, 1978a). 

1. Cover sheet (1page) 

. s..,==ary (not to exceed ispages) 

3. Table of contents (unipeclfied) 


4. Purpose ar.dneed for the action 


S. Alternatives including the proposed action 


* 	 Describe all alternatives (including "no action") 

Describe and discuss alternatives elminated fro. the 
analysis 

.	 Compare the enviromoental consequences of the alternative 

Indicate the preferred alternative and mitigarion measures 

6. Affected environment 


Describe the affected 
environcent 


.	 tplhasis on envlronmentai paracxeters shoutd propor-beproran 
cionjte to potential Impacts 

SuCsarize. Integrate reif..nceor tn or.t1o, to red- ,''littn:t 

length 

7. Environoental consequences', 

Docuoent and determine sigrificance of direct and indirect
effects 

Conflicts tithother federal. state, local. or Native 
American plans. 
Energy requlrements and conservation potential 


Depletable resource requirements and conservation potential 

topatcts on urban quality, historic or cultural resource-

ttlgation easures not covered 
under "'alternatives .ctlon" 

8. List of preparers (not to exceed 2 pages) 


9. Appendix (unspecified) 
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conroversiitnmcuding issues raised by agencies and the public), and 
issues to be resolved (including the choice among alternatives) (CEQ,
1978:). 

Tible of Contents. Although the CEQ guidelines do not specify the 
length or content of the table of contents, it is suggested that it include 
a list of all headings and subheadings, a list of figures, a list of tables(all wvith appropriate page numbers), and a summary of all symbolsand abbreviations used. This would normally not exceed five to six 

pages. 

Purpose and Needfor tIe Action. The EIS should briefly specify the 
"underlying purpose or need to which the agency is responding in 
proposing the action and alternatives. 
Alternatives According to the CEQ, the identification and analysis of 
alternatives is the he:art of the EIS. Considerable information on the 

affected environment and environmental consequences of the proposed 
acton and each alterrative is required for proper analysis, so it may
be necessary to develop these sections simultaneously. The analysis of 
alternatives should cle:arly present (he environmental impacts of the 
proposal andadp( - atcrntivesl in a comparative form to defin- the issues 

ar basis for choice. 
It o'disimoortantaclrbaifrchcethat the *no action' alternatives and all reasonable 

alternatives outside the jurisdiction of the lead agencyin 	tie alericatives identification be consideredand selection proc-ss. The reasons for 
tn: a I 'rn:t yes from further consideration should be carefully

docuttietted (CiEQ, 1978a).
Mitgition ric.nsores for the preferred alternatives may be includedin tits section, A pl:itn and an implementation strategY for integrating 

the nitig.ation measures into project activities should be developed.FitIv. it) fliycomn ply .il, the CEQ requirements, a statement should 

be prepared indica!ing how the identification and analysis of alternatives
conplhe with the purpose and intent of the NEPA, the EIS process, 
and ,.,hcr rcelvant environtnent~a laws and policies (CEQ.1978a). 

Atffe, dTriro*r*nett EIS should succinctly describect 	 The the envi. 
ronei of tie area(s) affected by the proposerd activit. This envi.rotitental tventory or base line analysis should be limited to factors 
neces:irv for tie coitprehension of the effects of tie proposed activities, 
and the dt-il of study should be proportionate to the significance of 
the impact. To reduce bulk, the CEQ recommends that information be 
summ:ir:ied. consolidaited, 

u he purpose of t l e, :.vh-::.;.c!' tit)Cr> qof 

9tI .,.
 

or referred to whenever possible (CEQ, 

'nvironntmnta:linventory are to provide a basep ts d ;lctio s sessed . to as s :stn s c a n tle 
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in assuring that significant environmental factors notare overlookedin the analysis, to assist in identifying critical environmental paranetersthat warrant study emphasis, and to provide revtewert with an unlderstanding of the overall env:rontental setting of tile activity site(s)(Canter, 1977). 
Environmental factors often mentioned in studies ot tie affected

environment include climate, air (qualiry,. noise levels, aesthetics, waterq'uality. groundwater and aquifers, aquatic and terrestrial ecology, conlamination and disruption of chemical cyrles, rare and endangered
species. soils, geography, topigraphy" geology, land uses, historic sites,economics, public services, ai d governmental jurisdictions. These ellvironmental factors can he scop.-d to determine which shouldonesbe Included in analysis by asking iwo questions. Will tIte proposedactivity have a significant positive or negative impact on tcie environmental factor? Will the environmental factor exert a significant influenceon project scheduling, construction, or operation? If the answer toeither is "yes," the factor sho-uld Ihe included in tite analysis (Canter,
1977). 

"-.'Environmental Consequences. Tite study of envirotnienttal imnpacts 
forms the scientific and analytic basis for the cotmp:aristof alternatives. The and selectionanal' s;s should include 

" significant direct and indirect environmental impacts of all alter 
natives 

* anyany unavoidable adverseirreversible effectsand irretrievable conmmitments of resources 
* tile relationship betweer shor.-rm use of im]n's environment 

and tle m:intenance and enhancement of long-term productivity* coniflicts between the proposed action and federal, state, local,and n;tive American land use plans, policies. :ind controls* energy, natural resource, and depletable resource requirements
and conservation potential*urban quality, historic preservation, and cultural resource impacts 

* mitigation measures not discussed in thethe repo)rt alternatives section of 

List o.'lrearersThe natnes aic qualifications of those persons primarilyresponsible for preparing the I'IS or background papers or antalysesused in tie l: .S should be inccl-ted. Where possible, persons responsibclefora p:irticular sudy or secti: t of ile report should Ie identified Hieintet tit nthi list is to assist iIc c':tlutting wlttclier :a systeii.itic, 
interdiscifplt rv aippr tach was itiel; to itcreas teiacc untabhili t(yanprofe.-siotta l res pntic s litv of tost preparitng ;in .IS; and in give cli(tldtitll.tceian lii 'SsI m",Il _Sl iiullt. :I , Vll 
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lJ'/wdt The appendix should contain only materials preparedStill:)(n of 1ie ElS or those st'bstaniaing important sections of the 

in 

rep rt 1L niethods and co:1pluations of significant impact: shouldl- 1-c h'ided Miierial aalable In other documents should be retfrenced.Thc .ippenldi% can Ihe circulatted vith tile EIS or made availabie upon
reiit (CEQ. 1918a) 

En7t'i'olttzentalImpact Issessinelt 

Ett'iri tetti;il ill ctc issSietlti-n requires a stslematic interdisciplinarytn.il\.,i, of ile )hysical cihe ical, biologica], cultural, and socioeco.
t"tti li( t inp is of a proposed project or :ctivitv Tile three elementsi1,1-1%,-d irt (I) determining :gency atitvities associated vith imple.IleI'aiiiiI ihe acnon or cte prolect; (2) determining the piobability'naure, iclagnitude, duration. and location of impacts resulting from
agelicy actoits; determining ilte signilicance of impacts. F.gureprescnls .I N"tt'ltlliimpat aialycsis Actual :'ii:tlyses the development of an environmentalc approach zovary considerabl, 

9-2 
:lir-ti'h becatse from this suggestedof individual preferences 'nd differences in the 

it:lmott ,ct je. andi itt:ltlljIldt, of project ictiviiie. 

.ti'fn 1 hd'mtifr. Action Or .lteryat.s reasonableAll alternatives, 
inltl mdic.g Ite it1o atliono ,hernatives, to the proposed project or activityfhit could have significat environmental impacts should be analyzed'. 
Tie CiQ requires federal agencies to prepare and publish oflists 

c thiuatncrmalv require LISs or EAsaciott or are categorically excluded.l'ropsed activities and :lternatives should be cu.'loared with the list 
to ttlertnitte their siatuts. 

S.P 2 dIttlif, tit,iis That .larHate impacts. Once the proposed

activiV is clearly defined and it 
 is determined chat p

S signifleani impactsmay ioccur, agency activities should be c:tegorized into functional areascategories). For(such as preplanninig, sitefunctionalpreparation and construction,detailed and operation
each catetlorv project activities 

cate) .shotl-I be listed.FdealFederalfuncieal cate.- ories 
for 

lgencies haVe' lists of categories andand activitiesactivities
Specilic types of projects. f'x:tmples 
can also be found in FISs ofa,.tis'iti,s similr to file one proposed 

Stul' I Imu-'entort' the .rlfihoctctI FmtuOumnentr Initially, all existingivitmnectal . s';etoecctl-ic and cultural conditions in cite affectedarri ,hut1 Idhe stidlied As tie a%,t'sslei teart, becomes familiar w'c rhilk'111"p.;cts,l cet t s .ii td tile ,,lected area. it can begin *opingthes 
t t'Wt r tO exisintg factors hal re pertinent to the nature pnddegreeitt ht, (-IltziIl IIt',IU 1, li' I. i r tler n toillll y those e ac os sirl il\ . - . nI tcillt:tszte lht~se ilist "seriouslv in r,.ct,i" 
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F~src -2."rO~d.r~ .%'l.p . / U'l i' / ropri ,t , # I ' (mIadlfldti. 19io. f(i'tr liet "[rno', 
/C aOrs Appropriate in aofr, lnoa naeand t I -hii calt.
(aodilfcd from Jain et Cultur.a 

torit-s of environ rne~ual socioeconoical., 1951). llna);icts slo'ld ncx hC developd.CL
1-1- 1 A listing of a repre.lilcciorSAppoprateindicators 
a iu ac~ re f lyr)action or alterntvel -Identify 

:',sr''n.. e sig:ifica is E'IeV 
S:i ittohoe l)atickt eStc')hL!C:in~sC Ihl' indic [ors'ccof impaicts. These attributes should accurately 

in Tahle 9-2. This is a very importantwill be tlsed to describe, n easure,Identify activities that may have impacts predict, 
relict: inp: ctsFof be reacdily mneasiurable and quantifi:ble, and be capablecomparison agaiist some threshold
S[]Iisii, or standard to determine the
cIn 
cc of theI' impact An excelllnt summair% of environmental

Inve nto -y the affec ted Cn v irer'aent attil)u t ., sgi' 'iin J in I 19 1) 

t I _d__ r
Identify prubable categories of St') 6 Idtnt0j.F-nim~ze~tlGoatsimpacts[ Or Limitationsstand:ir-ls The appropriategoals, ruls, re,lions or scizn,,ificalI,reC',0lnincI.'idct developed


tire or
Identify approprxate expt j ihrtcsholdI limits for 
and 

impact indicator, (attribute!;), atlribulct%,ould he each elvirontmental 
in clearlY definedl The,st will(h ";Itioc basl, Ill be used atasthreshold 'F te alysis of a later pointIdenti'y ~envrnetal uaas o"fsignificancCe for c'ramn impact significance. Theor lmtatons c.ategoriesi of impactsro;aalgasor1 id lyhyeograiphic regijon andt 'or he di fficuhl 

may varyathmont ' 0 in to ascertain. I-or instance,t wVh~t PO(iflt ta"oacrandoeS urb)anl ncroachnlent onto agr1icultura o 
si;mnjfict1!11 lanids become\' 'hi.n doubt, keep in mind (hit if a controversy is likely

i'retcd It[n.ct', to (C. v'"tp ,t111 It"'.elof 111pa:ct cou!d hc inmerpreelJi in the courts asOnviroe0rni.ahiav.e the impcts of cri l sLeall1 alt.', atve, L,,..n ase~e!, L'mt ~--S¢/,',,/ I :'?Itt,o,:,nc,utj, /, sOeo.h 
 /~s rtca tp
 
y ea 
 'dur.IH~
II ql.;llltt .I~c't' C

h , le Predition ty va,]v 11"a11.l3a ts O f th e 
:lie oft'1~"l! ,C-1 


nature. proability, magnitude,
roeterm .ne the s ign f:cance and cc t'are Im pacts o f atternat ve . o .4[! i: c n
:b :: ::c-lno, o' L - o b i ed fr o n an- -'- 'he project. ConISUltaltioflt' .. . sur. . s ite sur e,. nd EISs 
.,.'o- ..sh' 
 ien tO indIrect, long.1"
if'f(lt," nlet.,i~v r or ott' '1::; 

' :iz 
-

.'L 
,. 

O I nIC ,d h) ,a n dI l cu mu la ti vere'cllihoritor, or field expermm ent s
 
t ,I L011 1'> f !m (-InhJ e ''''' t ertim __________.__ t v-s the Ilnp-icjs of 

, or Ifera'tiven imt'"ll , lIl[mpl.-,
A '''' ea~,t ! '['t.'(]
Source: lailn. R. [,co m'tpred vfitthose
.. w __Irt.
l. Ev 
 i~..,,.,,.'r io. ~ o a A,' d.Ic. tt [i: ,tn i,'• .i . ,if.t. I (-.m- i s ri e the et:Ir,t,:- shoudfiio' re ad 

Step.r]1 ldi'Jv'robabl' Categoro's of Impacts-

pr)t'i 't:ml .ct.-, Probable sigynifican:tslould SteprSDihe aIssit,imi, I ti .l'ipr tei t e e , (In. .i"/'.'rme" !,-' ''e meiw attiiCmcU n r hrhe.,actsrt: .1. lnd. ' I.i f: 'm'. ,I" . m "t .ind culhtoil ca:ers t Of.AtIer.-utibeitor:e. can :mme-m ..i1 cmrt::t. cr
it)Ill-)Jlt.If 

lie 
"ilt' ''r'iC~' "' . d o or:V0nl,.elM;.Lt5, L,! Fk :smiahli.,he,lW Vl.111 eCAICl C.1!'.tc',r:. t ctVilmti. s and

l ': A:.''llt:.,l :) ,
 
lC .' "lt~," , s ~ . .i!c 

http:it)Ill-)Jlt.If
http:developd.CL
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Table 9-2. A Sample 

Air 

1. Particulates 

2. Sulfur oxides 

3. Hydrocarbons 

4. Nitrogen oxides 

5. Carbon monoxide 

6. Photochemical oxidants 

7. Odors 

8. Noise 

Water 

1. Temperature 

2. Nut ritents 

3. Biological oxygen demand
4. Disolved oxygen 

5. Suspended solids 

6. Toxic chemicals 

7. Fec.I colt forms 

Land 

1. soil stablIl.t 

2. hzars 

a. t.,~a .t . partterns 
.. , d.ih:: 

4. os v ds a sOWi 

Attribute Package. 

Ecology 


1. Nutrient cycles 

2. Biological diversity 

3. Food chain Integrity 

4. Rare or endangered species 

Socioeconomic 


1. Life scyles 

2. Consumnpt ion pat tern, 

3. Income di1st r i button 

4. Economic development 

5. Employment 

6. Comm.~n i ty services 

7. Governance 
Cultural 

1. Cultural Integrity 

2. Historic sites 

3. Archaeologica 1 sites 
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"1le" g 1(VCht IU/i(I' mo1tre frequentlv involves. a teatli of speci:aliststht 11cct iii;d "ir1:instorni" about project impacts. This technique canl he Ndl ill sliggest n.u 
hiu 

broad ire:s Of possible impacts or is used inOf [icr-- IOfMI:Il AIM!Vsis When one aternative is clearlv favored 
(Can'r. 1977; J:iin et Ai.. 19S1) 

ro g- ' . ltech/,t, lc s u se O v'erl i :tps o f la n d featu res in d e n %ironicntAl laccors to produce coniposite maps of ch-tracteristics of 

envirtnin,;.il iip:tct s and deve-oiqnitiui).icts or hiittti,n, is tiost suitahility The severity off'requently indicated by shading and
coloring sytei,. itn There are?
-is discutiNd 

Chapter sevrraI drawb)icks3. to using such techniques, 

Aert'orL' chart ai series of impacts trigg.ered by project actiona 
dtro t'h ;1 n .l vsi, of cause- anddefiner, t series of piDbahh. events eflct relationshps. The analysisfrom which a user can identifv 

il.icls frocit specific project actionsChecklists :ire frequently (Jlain et al., 1981).used to determine and compare impacts
front proposed action, or :lterlitives The first step is to developlist of, ctvironmel: ictor,-, pertnent to 

a
the proposed actions andahet rIt yeS. Projecl irtip.icts can he charactrri.'ed in a number of wvays 

A ,itipk"environ;ential(heckil;rk p:tr:oneter. Descriptive checklists 
a gN. un Cal he used to indicate that an action w%-illimpactlist and discuss 
the relevce-e. Indicators, ttie:surenie,pajr:intetcrs Scailinq checklists and so on, of environmnental
tIW:gnitude are used to determ ine qu nti tativeof project impacts (see ,ltheAdkins and Burke., 197 

-1) Scaling
 
weightiniq checklists 
 are used to determine the nagnittde and iiiport.Ince of procot ittipct. (see, for examp!e, Dee et Al, 1972)Tie pocvs', of scilhngc involves the cotip.irison of project impactswith eiivironniiiti.tij qiAlhtv stan(.dards, u!oals, rules, regulations, or scien.tificaltv estaflished threshtold leve!s The point of using the scaling

process is to express inipacts in commensurate 
 units for cOmparison.To estabhlish conlIIenstirate initS, the expected Values are convertedinito :tn eiiviroiinieiit:il (ju:;iy ( Q) scale Such a conversion is basedo the lict tHat there Is a certiltn ra:mge of possible v:flies for each 

.Ittt rit"itiril) tie anmv3 [htleA o.pr: ,ct IllipictDec e::d. (!9-2) is proportionalusedviluefunctongraphstotransform

itr•evitns 


to the ant:cpated 
t ind:rl;hwVt 1.t'),1nit,.) EQ sc.:le Attr:h::e .. SIhNc.. .11"! lie 1 . vahlue :ire shown in theci'e n the .o rd ti:tte. EQ valu es g en erally ran ge

i Iv en ierni;+(.. :!li! to I uanitye 
""Iot gf.is s "izei' p/T'e !(-oen.ll (iopinions of the assess ,-nt team 
hil the "pc,I ,, , rsi." gr.iph. the asslil p[itn IS that envl ron1.cnti! 

;ziiJ:uves iI e*i ;a:roipomt :1 to .pet:L s d:ver'i The disso,.'cd 
u ',r l u .: us A "suu,;1 n'.i: riIitiun ,,i..st the.-;;ppusr .'ao,.l r 

, ,, i i::; e:I r ... .l t ,.;fO.n- a a rohn - derr vn 

http:envirtnin,;.il
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Figure 9-3. Value Function Graphs (Dee et al.. 1972). 
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Oxygen qu6lit24 

from tilegiven attribute value on tileabscissa. From the point ofintersection of the perpendicular line with the graph, a horizontal line 

isdrawn to the ordinate, where the corresponding EQ value ismarked. 
Tv e second step in assessing te overall significance of impacts is 

to develop a 
vironmental factors studied or instance, now that the water quality
impacts are known 

method 
c 

to compare the relative importance of the en-be significant how important a~e, those impactsrelative to other environmental, socioeconomic, and cultural impacts? 
One easy method of accomplishing sttch weighting is to use a modified 
version of one of the many existing weighting schemes chat have been 
developed byvagencies and independenit consultants for a variety of 
pr ojects and environments. 

Another commonly used procedure for weighting environmental 
factors involves a modified "Delphi technique," a procedure for eliciting
and analyzing the opinions of experts. The experts, through pairwisea 
ranking procedure, prioritize the environmental factors according to 
relative imnpacts After several iterations of group ac:alysis, feedback, 
and study, a stahle consensus is achieved (Jain et al., 1981). The 
parameters are then assigned a relative numeric weight, which when 
multiplied by the scaling factor provides a number that represents both 
the degree and importance of the impacts of the proposed activity,
This information can be displayed in numeric form in a checklist or 
matrix or used to determine the degree of shading for overlay analyses. 

Afetrices conhine a list of project activities with a checklist of 
environmental variables to assess the impacts of project activities or•
\F I)hl~Paes II -'clnc a1 Ia rix can indicate which activie impact which 
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Table 9-3. A Simplified Matrix Analysis.
 

Project Activities
 

a 

U 


Environmental Attribute
 

Qualdry 0 3 2705 2 

10 

-


sphecies oftvers!ty 2 1 2 29 337 

Ma ni ud/ T op 6 

Aeteis1 
 36 3 12

e N rp 
- pn 
 27
 

Impacts
MtagnofitEachuoa Activity TtlIp fte-PooeIdacc oftePooe ctivity
2 17of132 
 29
Key: 0 , Nil; 10 - Greatest Impact or

337
 

o
Iportance Iprac
 

environmental attributes. The major use of matiices is to assist in 
identifying iose activities with the greatest impacts. Once mostthe 
harmful activities are identified, it can be determined whether the 
activity can be avoided or mitigated. Table 9-3 presents a simplified
sample format of a matrix of the impacts of activities of a hypothetical
project. The matrix indicates that water quality air quality, and land 
use impacts are the most important, with the majority of impact occurring
during the site preparation and construction phases. It must be em. 
phasized that actual matrix analyses contain many more categories of 
environmental attributes and project activities 

Step 9 Select the FavoredAlternatie As previously mentioned, check
lit at. Ire(lutent'v tlC I t cclilip:lare imlptslS of proposed actions and 
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Table 9-4. Chectlisr Analysis for 
a Proposed Activti5F ar.JAlternativ,-st 


At Cern.,r 

A', B C
A________B_ 

Envtririmetl No fiedncet tnctcasedIProposed 
_ 

Attriboute rActiviy 
 A t on dt Ad nlitttribteActivity 
 ACtion A,lion A-Lron 


water Quality 110 1 0 132 10 


Air Quality 
 88 261 143 0 

2
.
Species Diversity 222 360 221 

t.atJu, 


Aesthet ic, 


lr;.;-ct ,tI I ifct 

al t w'iv\t.tte s 

as 1.53 25 1521 


27 6. 0 90 

9X.chAct .tty 337 800 660 52C
tt" Nut.ber. te ci - --.,icr it tr,..ct 

l .", t c u tt ain : at;1 ttilln h ed c h l i sht ri s u n ta ".I 

r o ,d :ictnl h !.t ti three hcrtmtaiv - Ill :ttiu,.l t alt'se, tileIist ofattrihute., \( i [IVCottllSI.l* l|)lyfitIr" ct tv mvt " No t i.mi in tilt-, 
an a ly .si,,. i r:l_-:r~_d a cit l y is c !,.rlv th e m o ,t v irrol iv t.. it t e ttaly 
bcntigi Sok o cot otcic, CltIrItl;I, :iit ltc hitic.l c nitderatw us:re abselt 
fro m hNt n .iks! 5k,a (! ciCiO 1 illker k;111weigh add tltiOll.t!i . Infor m;llo ll 
oil Oclctiv, r.tims, puhl:c preferences, teclhnt.l dillicuhties. , ai o n , in :ir r i o. g i t : l a l d n c : re s h o ul ! h e ex e r cised 

so 
ifisi e-t no 6 re at 

d o cu lltien1n a l l C I S i o n1 :u d e 

tlterttatt " ithr it:lt tt:; t 
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. v'ERVIEW
'NERVIEWhroughout the United States in the 1960s, public interest and

in environmental protection grew rapidly and gainedTinvolvement 
substantial political momentum. Individuals and organizations 
concerned about the environment called for legislation that would 
require federal government agencies to give greater consideration to 
the environmental consequences of proposed projects and programs 
In response, the U.S. Congress passed the National Environmental 

Policy Act of 1969 (NEPA), the first federal environmental law in the United 
States to apply broadly to the activities of the federal agencies themselves. 
NEIPA marked "an effort for the First time to impress and implant on the 
1'ederal agencies an awareness and concern for the total environmental impact 
of their actions and proposed programs.' 1 It represents this nation's widest 
effort to address environmental problems on a preventive and anticipatory 
basis. 

In enacting NEPA, Congress established a national policy of using "all 
practicable means and measures... to create and maintain conditions under 
which man and nature can exist in productive harmony, and fulfill the social, 
economic and other requirements of present and future genrations of 
Americans" 2 In addition to providing the basic national charter for 
environmental protection and enhancement within the United States, the 
language of NEPA also calls upon the federal agencies to "[r]ecognize the 
worldwide and long-range character of environmental problems and, where 
consistent with the foreign policy of the United States, lend appropriate 
support to initiatives, resolutions, and piograms designed to maximize 
international cooperation in anticipating and preventing a decline in the 
quality of mankind's world environment. " 

To carry out this new environmental charter, Congress directed the 
agencies of the federal government, as an integ-ral part of their planning and 
decision-making, to ensure that environmental amenities and values are given 
appropriate consideration by preparing "deutiled statements" on the 
environmenul impacts of all proposals for legislation and other "major federal 
actions sig-nificantly affecting the quality of the human environment." These 
"detailed staterments" have come to be called environmental impact staLements 
(EISs), and the process underlying the preparation of those statements by 
federal ag'.ncies has come to be called the NEPA or environmental impact 
assessment (ELA) process. 

NEPA, also created the Council on Environmental Quality (CEQ) to 
oversee the implementation of its own provisions, to provide environmental 
advice to the President and to prepare an annual Environmental Quality 
report that would review government activities affecting the environment, and 
present and discuss national environmental conditions and trends. To assist 
the federal government in complying with the objectives of NEPA, CEQ has 
issued regulations that tell the agencies how to implement the procedural EIA 
requirements of the law.5 

PURPOSE OF THE EIA PROCESS UNDER NEPA 
"1 o achieve the purposes of NEPA as stated above, the EIA process 

has two principal objectives: (1) integrating environmental 
considerations into the federal agency decision.making process, and 

(2) encouraging participation by other federal agencies with 
specialized expertise and by the public in the preparation of the EIS 

and, through that process, in the eventual decision. The CEQ - . 
0 ' - ' .regulations implementing NEPA set forth various procedu8e8-"t 
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achieve these two objectives, and require that the EIS documents be published 
However, as theand made available for agency and public comment. 

regulations themselves state, NEPA's purpose is not to generate 

paperwork-even excellent paperwork-but to foster excellent action. The 

NEPA process is intended to help public officials make decisions that are 

based on an understanding of environmental consequences and take actions 

that protect, restore and enhance the environment. 

If environmental considerations are to bo integrated effectively into agency
Integration of 
Environmental decision-making, the assessment of potential environmental impacts must 

begin early in an agency's planning process, "to insure that planning and
Values 

decisions reflect environmental vilues, to avoid delays later in the process, 

and to head off potential conflicts.'" The CEQ regulations provide that 

agencies should begin the preparation of environmental documents "as close 

as possible to the time the agency is developing or is presented with a 

proposal so that preparation can be completed in time for the final statement 
or report on the proposal."to be included in any recommendation 

NEPA documents must not be produced for the ptu-pose of justifying 

Rather, the agency must explore and evaluate alldecisions already made. 
comparison of thereasonable alternatives to a proposed action, and present a 

This analysis ofenvironmental consequences of these alternatives. 

alternatives is the "heart of the environmental impact statement" and, if done 
a clear basis for choicecorrectly, should sharply define the issues and provide 

by the decision-maker and the public from several feasible options.' 

Two levels of reporting on the environmental effects of a proposed 
The first of these is an environmentalaction have evolved under NEPA. 

assessment (EA); this is a concise public document that provides a brief 

analysis of environmental consequences, including a discussion of 

alternatives.'0 An environmental assessment is often undertaken to 

whether or not the second level of analysis, preparation of andetermine 
If the analysis shows thatenvironmental impact statement (EIS), is needed. 


the environmental impacts of the proposed action will not be significant, then
 

the EA serves as the bhsis for a Finding of No Significant Impact (FONSI). If
 

the EA analysis indicates that significant impacts are likely, or if such a
 

determination is made by the responsible agency at the outset of the planning
 

process, then the agency proceeds to prepare an EIS. Actions in classes that
 

the agencies have determined in advance will not have individual 
or 

the environment are given a "categorical cumulative significant effects on 
exclusion" from these documentation requirements." 

If an EIS is prepared, the responsible agency mjust demonstrate that it 

has adequately considered environmental values by preparing a Record Of 
The ROD must stateDecision (ROD) at the conclusion of the ELA process. 

what the decision is, identify all alternativws considered by the agency in 

reaching its decision, specify the alternative that was considered to be 

state whether all practicable means to avoid or
environmentally preferable, 
minimize environmental harm from the selected alternative have been 

included, and summarize any applicable monitoring, enforcement and 
1 2 

mitigation commitments. 

Public The second important purpose of the EIA process is to promote public
 
the regulations implementing NEPA include several
 

Involvement participation. Again, 

to facilitate public involvement in the preparation of an EIS.


procedures 
First, an agency must publish a notice of intent to prepare an EIS. 

This notice must describe the proposed action and possible alternatives, and 

must outline the agency's plans for preparing the EIS. 
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Second, the agency must develop "an early and open process for 

determining the scope of the issues to be addressed and for identifying the 

significant issues related to a proposed action."" As part of this "scoping" 

process, the federal agency must invite the participation of affected agencies, 

American Indian tribes, and other interested persons and organizations 

(including those who may be opposed to the action on environmental grounds); 

determine the scope of the issues and alternatives to be considered in the EIS; 

and indicite the relationship between the timing of the preparation of 

environmental analyses and the agency's tentative planning and decision

making schedule. Further, as part of the scoping process, the agency m:,.y set 

page limits and time limits, and hold a public scoping meeting. 
Environmental impart statements are prepared in two stages: draft 

and finai. Both stages must ordinarily be completed before the responsible 
agency may reach a final decision and proceed with the planned action. Draft 

EISs must be made available for comment by other government agencies and 

the public for a minimum of 45 days. Comments on a draft EIS may address 

either the adequacy of the statement, or the merits of the proposed action and 

alternatives discussed, or both 
The agency responsible for the EIS must review the comments it receives 

on the draft EIS and include its responses to illsubstantive comments in the 

final EIS. Such responses have included modifying the proposed alternatives, 

evaluating alternatives not previously considered, supplementing or improving 

its analyses, making factual corrections and explaining why a comment does 

not warrant further agency response." Once the agency considers and 

responds to these formal comments, it then issues the final EIS and circulates 

it to those wE3 provided comments. AfUr a minimum 30-day waiting period 

following the issuance of the final EIS, the agency may then issue its ROD 

and implement its decision. 

AGENCY RESPONSIBILITIES 
qEPA requires agencies of the federal government to "[u]tilize a 

s)sternatic, interdisciplinary approach which will insure the 

integrated use of the natural and social sciences and the 

environmental design arts in planning and in decision

making...'. To meet this responsibility, an agency must select 

the staff who will prepare a particular EIS, and must make sure 

that its areas of expertise are appropriate to the issues identified 

in the scoping process. A list of the preparers is to be included in the EIS. 

Lead Agency 	 NEPA and the regulations give primary responsibility for NEPA compliance to 

Responsibilities 	 the federal agency proposing the action. Under NEPA, "action" refers not only 

to undertaking a direct federal agency project or program, but also to issuing 

a permit or license sought by a private applicant or non-federal entity. Acting 

as the "lead agency," the proponen, agency must supervise the preparation of 

the EIS, and is ultimately responsible for the scope and content of the EIS 

prepared."
 

In addition, at the request of a lead agency, other federal agencies 

with jurisdiction by law or special expertise may beccme "cooperating 

agencies." Cooperating agencies are expected to participate in the scoping 

process, assume responsibility for developing information and preparing 

environmental analyses for the EIS at the request of the lead agency, and 

make available staff and other support to enhance the lead agency's 

interdisciplinary capability. 9 
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CASE STUDY 
IJ)%VELOPM'N'' AND SITING OF 'I'IlLINING FACILITIES 

Fort Polk, Louisiana 

One important objective of the National Environmentcl Policy Act (NEPA) is to assure that the 

natural environment is maintained in a status which combines aesthetic values with productive 

human uses. This environmental management objective has become widely accepted In the 

United States and is given a high priority-oven when it competes with critical needs such as 

national security. In order to meet that objective, prioritie. and choices among alternatives in 

environmental manipulation must be planned and managed at all levels of government
 

decision-making, as is illustrated by the U.S. Army's experience In the development and siting
 

of now training facilities at Fort Polk, Louisiana.
 
he Army's decision in the early 1980 to equip the Fifth Mechanized Infantry Division at 

Fot Polk with the newest combat vehicles-the Abrams main battle tank, the Bradley fighting
 

vehicle and the Apache attack helicopter-also crated a need for substantially upgraded
 

training facilities at thG fort, including modem vehicle and weapons test ranges. Planning for
 

those facilities, however, did not focus exclusively on training mission needs or criteria; Instead, 

as required by NEPA, environmental considerations were integralediully into the overall 

planning process for development and siting ot the training facilities. As a consequence, in the 

very early stages of site evaluation, planners were alerted to the fact that the area under study 

also provided nesting habitat for the rod-cockaded woodpecker, an endangered species. 

The threat to the woodpecker population, tc-gether with other concerns for effects on
 

the quality of the environment, prompted the Army tc invoke the environmental impact
 

statement (EIS) process, NEPA's most comprehensive procedure, which requires agencies to
 

take a "hard look" in public view at the effects of their proposed activities and document the
 

results. Public "scoping," conducted as part of Inat process for the purpose of identifying and
 

assigning priorities to study issues, revealed yet another potentially senous impact -Increased
 

noise levels from vehicle and weapons testing could disrupt the community.
 
Significant environmental issues, includIng the impacts on endangered spe:les and
 

noise level in the commun:ty, were identified in the NEPA process and then examined in the
 

context of four altemative training sites within tho boundaries of the fort. After issuing a draft
 

on which comments were invited, and a final EIS, which took irro consideration all
EIS, 

comments submitted, the fort's commander selected the training site from among the
 

not the "bet" for the pulposo of meeting
alternotives considered. The selected site was 
criteria for upgrading training mission facilities clone, or for avoiding adverse environmental 

impacts; rather, combined with measures to mitigate some environmental harm and ensure the 

protection of endangered species, the site was deemed "satisfactory" on both counts. 

Thp environmental process that was undertaken for development and siting of Fort 

Polk's now training facility meets NEPA's goal of responsible environmental management by
 

reaching a constructive compromise and preserving future options in an open, fo'hright and
 

cooperative process. The Fort Polk experiolce also demonstrates that national security
 

interests-certainly one of the country's top priorities ti-at countenances neither waste nor
 

delay-can effectively and efficiently be served without sacrificing important environmental
 

1! quality objectives, as long as environmental considerations are built into the mission and 

facility planning processes of federal agencies. 

Role of CEQ CEQ oversees federal agency implemntation of the NFPA process. In 

its general regultirns toaddition to promulgating and interpretin, 

implement tile environirental nr:pacLt ass's;snort procs;, CI'(Q work! with tile
 

federal agencies on specific projects to insure full compliarne with Nl. I'A.
 

CEQ also has responsibility for resolvin; interagilO ,nvironirrental 

al:e lc)disputes. If, after reviewing a lead :u:ency' F'iS, another f'.dtr;i 
,ntl:rlv Nnunsatisfactory, tihe rnrlttir

believes that a proposed action is erivirnn 

can be formally reterr'd to CEQ by the head of the concerlied arg',cy-. 
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The CEQ regulations establish procedures for such pre-decision
referrals. If, after reviewing the documentation required for such a referral, 
CEQ determines that the issue raised is "of national importance becaue of 
the threat to national environmental resources or policies," it may take one of 
several actions, including obtaining additional views and information, 
publishing the CEQ's own findings and recommendations, and submitting its 
recommendations to the President for action.2 

Role of the The U.S. Environmental Protection Agency (EPA) receives and files all draft 
Environmental and final EISs prepared by federal agencies; EPA also reviews and comments
Protection on all EISs. Using a standard rating system, EPA's comments address both 
Agency the adequacy of the analysis and the significance of the potential 

environmental impacts. These comments are available to the public. EPA 
also has the authority to refer to CEQ federal legislation, federal projects or 
proposed federal regulations which it believes to be "unsatisfactoiy from the 
standpoint of public health or welfare or environmental quality....' 

Role of the The National Environmental Policy Act recognizes that the participation of
kates state and local governments is essential to achieve the Loal of a high quality

ervironment for all citizens, and the act encourage!, cooperation among all 
levels of government.' While NEPA was intended primarily to shape federal 
decision-making, its sponsors were confident that "state, local and private 
action [would] also be .favorably influenced." The sponsors of NEPA also 
believed that it would "provide a rmodel and a demonstration to which El-ate 
governments may look in their efforts to reorganize local institutions and to 
establish local policies conducive to sound enironmental management." The 
value of NEPA as a model for state governino.,ts grew out of the belief that
"many of the most serious environmental problems... [were] within the scope 
and, often, within exclusive jurisdiction of state action and state 
responsibility." 4 

As expected, a number of states implemented a system of 
environmental impact assessment, mcdeled after NEPA, in the early anO mid
1970s. Frequently referred to as "little NEPAs," these laws vary a gre,, deal 
in respect to their legal basis, administration and requirements. Nineteen 
states, the District of Columbia and Puerto Rico have enacted "little NEPAs" 
by statute or executive order.' Some states, such as California, New York 
and Washington, have established vigorous environmental impact assessment 
(EIA) systems, supported by comprehensive regulations and active judicial
enforcement.26 Other states have systems that apply to a narrov er range of 
activities and that appear to be less dynamic in their relationship to state 
decision-making.' 

Recently, there appears to be a resurgence of interest in state "little 
NEPAs." In 1986, the Montana Environmental Quality Council held a 
conference focusing on Montana's ELA process. In November 1987, CEQ co
sponsored with the Environmental Law Section of the New York State Bar 
Association a conference focusing on the preparation and review of 
environmental impact statements at both the state and federal levels. The 
state of Washington undertook a major revision of its state Environmental 
Protection Act in 1988, and in 1989 the Council of the Pistrict of Columbia 
passed its first "little NEPA" law. 

Also in 1989 the governor of New Jersey revised the state's executive 
order governing the New Jersey environmental impact assessment process.
The states of Michigan and Maine are considering the establishment of slate 
agencies, similar to CEQ, that will be responsible for the state environmental 
impact assessment processes. 
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Municipalities also have adopted "little NEI1'A" procedures. For 
example, New York City established an EIA procedure by executive order in 
1977 as part of its responsibilities under New York's Environmental Quality 
Act.2 

CASE STUDY
 
EXPANDING WASTEWATE. TRAlTiMAENT.ACILITIES
 

Everett, Washington
 

In 1982 Everett, Washington, a city on the Pacific northwest coast of the United States, began to 
develop alternatives for expanding its wastewater treatment facilities on Smith Island In the 
lower Snohomish River Basin. The city's preferred alternative consisted of expanding the 
existing diked lagoon system Into a wetland and disposing cf sludge on-site. The U.S. 
Environmental Protection Agency anticipated that the city would submit a construction grant 
request to the federal government under Title II of the Clean Water Act and a dredge and fill 
permit request under section 404 of that act. With this In mind, EPA Region X and the U.S. Army 
Corps of Engineers, Seafle District, required the city to reevaluate alternatives so that both 
agencies could begin preparation of NEPA compliance documents. The state of Washigton's 
Department of Ecology also required further evaluation of altornatives pursuant to its own state 
Environmental Policy Act. 

Three environmental Issues were of principal concern: 1) the effects of Inundating and 
diking 30 hectares of wetland located In a 100-yoar floodplain near a major river that supports 
anadromous fisheries; 2) the potential Impact of sludge disposal within such an area; and 3) 
recurring violations of water discharge pomit conditions at the existing plant. In addition, the 
project required coastal zone consistency approval. The EPA grant request and the Corps
permit decision required extensive negotictions and consultation among several agencies: 
EPA, the Corps of Engineers, the city management agency, and state agencies such as the 
Department of Wildlife and Ecology. Throughout the process several public meetings were 
held, with extensive public Input. 

The consultation process resulted in substantial changes Io the cily'; plan. A new 
treatment and disposal alternative was selected that would affect only about five hectares 
(including approximately three hectares of wetland) and would also allow for an inprove4 

operating system with higher capacity. The facility was redesigned to be In full compliance 
with federal flood Insurance regulations, and the city selected a now method of sludge 
disposal-composting with subsequent land application on off-site silvicultural or agricultural 
areas. 

The.new plan had far less environmental Impact; It met water-discharge permit
conditions; and the public found it far more acceptable. Further, the adverse effects on the 
almost three-hectare wetland area were to be mitigated by reclamation and enhancement of 
another nearby 5.3-hectare disturbed wetland, which sctisfied resource agency concerns. 

The resolution of these Issues allowed both EPA and the Corps of Engineers to complete
environmental assessments and to determine that the final project would not result In 
significant impact to the human environment. The Corps of Engineers Issued a 404 permit to 
the city in December 1987. Subsequently, EPA Issued a Finding of No Significant Impact
(FONSI); a construction grant was provided to the City of Everett in September 1988. When the 
project Is completed, Everett, Washington, will have obtained a reliable treatment facility with 
higher capacity and fewer environmental impacts than were proposed in 1982, and at a lower 
cost to its c:!lzens. 
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he federal courts have playedimplementation of NEPAL a major role in the interpretation andAlthough NEPA itself establishes no 
separate cause of action under which an aggrieved person could
challenge an agency action, the courts hnve allowed plaintiffs to
challenge the procedural aspects and the substantive adequacy of
EISs by alleging violations of the federal Administrative Procedure 
Act." 

From the beginning, the courts have insisted that the federal agencies
comply with NEPA "to the fullest extent possible." This phrase, found in 
NEPA Section 102, 

...does not provide an escape hatch for foot.dragging agencies;it does not makeNEPA's procedural requirements somehow 'discretionary.' Congress did not 
intend the Act to be a paper tiger.30 

The courts have also recognized that while NEPA does not require
substantive results in particular problematic instances, the procedural
provisions in the act ara designed to see that all federal agencies do, in fact,
exercise the discretion given them to meet the environmental protection goalsof NEPA. "Other statutes ma) impose substantive environmental obligations
on federal agencies, but NEPA merely prohibits niaformed-rather than 
unwise-agency action."' 

The courts have stated that federal agencies must take a "hard look"at the environmental consequences of their actions and appropriately
document their efforts. 2 In addition, the courts have found that NEPA wasdesigned to insure a fully informed and well-considered decision, but notnecessarily one the judges of the court would have reached if they had been
members of the decision-making body.3 The language of NEPA does notcontemplate that a court should substitute its judgmer.L for that of the agency
with respect to the environmental consequences of its actions.' 

In 1989, a total of 57 cases were filed that involved a NEPA cause ofaction. The number of NEPA cases filed annually has decreased steadily since
1980, and is now well below the peak of 189 cases that were filed in 1974. 

URRENT ISSUESIn the 21 years since NEPA was enacted, the federal agencies, in general, 
have become increasingly proficient in preparing procedurally adequate
environmental impact statements. In the future, the challenge for theagencies will be to comply with the spirit of NEPA in "fulfill[ing] the
responsibilities of each generation as trustee of the environment for
succeeding generations...."' Among thze issues CEQ is pursuing in this
regard are (1) full integration of 3ther env'ronmental reviewrequirements into the EIA process, and (2) consideration of transboundary and 

extraterritorial environmental impacts. 

Integration of NEPA calls upon the federal agencies to integrate environmental concernsEnvironmental into their policy development and decision-making, and uses the EIA processReview as the mechanism to ensure this result. There has been a tendency, however,Requirements for agencies simply to treat NEPA as another paperwork requirement ratherinto the EIA than to fully integrate environmental quality objectives into their decision-Process making. Many federal agencies are confronted with another dilemma: how to
accommodate the environmental quality objective. contained in NEPA and 
many other federal, state and local environmental laws, while at the same 
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time carrying out. the agency's primary mission-when that mission may be at 
odds with those objectives. 

CEQ has recently completed a survey of how agencies are 
implementing'the policy goals of NEPA in the context of alternatives 
examined in EISs and in the agencies' final decision about proposed 
acticns.' The results of this survey confirm that two initiatives arc needed: 
a renewed emphasis on effectively and efficiently using the EIA process as an 
integral part of the decision-making process, and a complementary effort to 
reduce the duplication and delay that often accompanies the environmental 
review process and highlighting excellent NEPA compliance. CEQ is 
considering guidance on how to ensure the introduction of pollution prevention 
and biological diversity concepts and objectives into the EIA process, as well 
as how to promote procedural integration through increa.;ed training and 
educational efforts. CEQisa;so chairing an interagency task force to improve 
the integrition of environmental factors into the process of siting energy 
facilitizs. 

Transboundary, 	 The issue of how best to assess environmental impacts that occur in another 
Extraterritorial 	 country or in the global commons is currently a subject of much discussion in 
and Global 	 the United States. Concerns have been expressed about the possible 
Environmental 	 application of NEPA to actions the United States undertakes in another 
Impacts 	 country. These concerns focus primarily on legal issues and on how to obtain 

and consider the views of other governments. 
In 19'19, Executive Order 12114 was issued by the President to 

address the assessment of environmental effects abroad of major federal 
actions. Under this order, agencies must prepare environmental analysies for 
actions affecting the environment outside the territu:ial jurisdiction of any 
nation, such as the oceans and Antarctica, and for actions affecting the 
environment of a foreign nation which is not participating with the United 
States in the action. 

Recently, the United States signed the Convention on lEnvironmentl 
Impact Assessment in a Transboundary Context, drafted and sponsored by the 
United Nations Economic Commission for Europe (ECE). The Convention 
establishes a system of notification, shared information and consultation 
among ECE member signatories." 

In addition, under the 1909 U.S.-Canada Boundary Waters Treaty, the 
two countries carry out water quality and water resource environmental 
assessments as needed through the International Joint Commission (IJC) 
established under the treaty. An IJC report issued in 1988 on the Flathead 
River Basin provides an excellent example of U.S.-Canadian cooperation in the 
assessment of potential impacts of development on 'he pristine Flathead River 
ecosystem ,nd the Waterton-Glacier International Peace Park region. And, 
the United States is currently preparing a review of U.S.-Mexican 
environmental issues, including the possible effects of a North America Free 
Trade Agreement (N.FTA). 

SUMMARY Two decades after establishing the first national charter to make 

environmental protection and enhancement an integral part of 
government policy, the United States has gained a great deal of 
experience and made considerable prolress in its efforts to fulfill 
the purposes set forth in its National Environmental Policy Act. 
The federal agencies, which must assess the environmental impacts 
of their proposed actions, have-for the most part-come to realize 

that compliance with NEPA results in better, more environmentally sound 
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and more publicly acceptable decisions. There is, however, a continuing 
challenge before the federal agencies to fully embrace the intent as well as the 
procedures of environmental impact assessment. There is also much work 
remaining for the Congress. the states and the citizens of the United States to 
undertake, before the goal of NEPA-to create and maintain conditions under 
which human beings and nature can exist in productive harmony-is fully 
achieved.
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Public officials are frequently involved
environmental 	 in developing and reviewingImpact statements, especially when planningservices and protecting for publicvaluable resource areas, The following surveyof the National Environmental Policy Act (NE PA) and tie environmnctalimparct stawment (EfS) protocol 	should familiarize the reader with (h,processes or EIS 	 formulation, analysis, and review. Moretormtation 	 detailed inon EIS 	 development, analysis, and review can be 	 found in.Canter (1977), Erickson (1979), and Jain et al. (1981).The need to incorporate environmental services and amenitiespublic decision-making 	 in processes has long 	been recognized. Onethe earliest statements addressing this need w;is made in 186i by GeorgePerkins Marsh 

of 

in lan and Nantire. 

But it is certain thit man has reacted upon organized andnature, 	 inorganicand thereb, modified . . the material structuret.:irthlv 	 of hishome. 'x'e cannot always distinguish betweenman's actions and the 	 the results ofeffects of purely 	geological cosmicalCau.Ns5 But man 	 or
is everywhere a disturbing

pa m 	 ,gent. Wherever hehis foot. 	 the harmonic. of nature ut-urned to disccrds. Man.x\iiid%his actions over vast spices, his rcvolution.sradical, 	 ze swift andand hi. 	 devastations are., for an almost incalculablelie hlas withdrawn 	 time afterth. arm 	 that gave the blow, irreparableinahilitv to 	 BUt ourassign definite values to these causes of the disturbance.of natural 	 arrangements is not a reason for ignoring the existensuch causes in any 	 e ofgeneral view of the relationsbecmennature, and 	 ron ndwe are never justified in assuming a force to beins gnificant because its measure is unknown, or even because nophysical 	 effect may be 	 traced to its origin. 

The following discussion of environmental impact 	analysismainly 	on the requirements of the NEPA 
focuses 

preparation issued by the 
and the regulations for EISCouncil on Environmental Qualir,. 	However.because nonfederal environmental assessment requIrements closely parallel those of the NEPA and tie CEQ, the information presented siouldalo be 	relevant co state and local environmental analyses. 

24 
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The NEPA 

The NEPA of 1969 was the first piece on recent federal legislation 
directed toward environmental management (See tile Appendix). Thepurpose of this legislation as stated in the act was "to declare a national 
policy which will encourage productive and enjoyable harmony between 

,man and his environment; to promote efforts which will prevent or
,eliminate damage to the environment and biosphere and stimulate the 
health and welfare of man; to enrich the understanding of the ecological 
,systems and natural resources important to the Nation; and to establish 
a Council on Environmental Quality." 

Section 101 of the act formally establishes a national policy for 
environmental quality restoration and protection. Section 102 requires
federal agencies to make a full and adequate -nalysis. of the environ.
mental effects of their programs or actions. Section 102(2)(c) states
the requirements and guidelines for preparing an EIS. The primary
purpose !or preparing EISs is to disclose the environmental conse-
qtietccs of . proposed project or aictiontm lert decision makers, thepublic, and tiltiiately tie president and the U.S. Congress of 	theenvironnienital consequences involved. The intent was to build into tiedecision making processes of federarl agencies an awareness of envi. 
ron enta consider:tions. 

Federal agencies are required to produce an EIS for all "majorfederal actions significantly affecting the quality of the human environment.'" According to the NEPA, an EIS should"contain tie fillo.ving
elenlent: 

1. The environmental impact of te proposed actions 
2. Any unavoidable adverse environnental effects 
3. 	Alternatives to the proposed action 
4. Thu relationship hetween local short term uses of 	tian's envi-

runient and the maintenance and enhancement of long term 
productivity

5. 	Anv rreversible and irretrivahle comitn t.ni.tlts of resources 
re';Inr~ froll the iIpleilenila0ion1 of the prirpomed ictioni 

Many (I trie court cae- resulting from the NEPA involve inter.
pretation of the terms major,fiederal actions, and srgtrrJicant IMac!s.Major has been dcefned as nor minor, or requiring substantial planning,
time, resources, or expenditures (CEQ, 19-3). Sillriar armbiguitv arisesin the definition of federal actionm Federal construction protects, ex 
penditures. and regtilarorv progranis clearly quaiify. btut parti.l federal
prirticijltion:0 a project is more lrohieti.itic. Prrtial particrp~tin ht , gett-rri, tlr..eit to " .rii.-e. .l %ihtoh : tii !;mrnec., ' tia" n'.c 

• 
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exception of revenue.sharing grants with no federal str:ngs attached 
(Rowe et al., 1978; CEQ, 1973). 

Sitiilar armhiguitV exists in the definition of significant environ
eprta im ' ct There is general agreement that the term significant 

reresensi a threshold, but disagreement over whether that thresholdis high or low. The CEQ (1973) stated that if a project is -controversial." 
then an EIS should be prepared. Thus, an agency can account for 
community attitudes in making threshold decisions (Rove et al., 1978).

Section 102(2)(A) and (B) of the act requires that an agency use'a systematic, interdisciplinary approach" to identify and develop pro
cedures and methods such that "presently unquantified environmental 

,amenities and values may be given appropriate consideration in de
cisionmaking," along with conventional technical and economic con
siderations (NEPA, 1969). 

Section 103 of the act requires all fedeial agencies to review their 
statutory authoritv, administrative regulations, and current policies and
procedlres for tile purpose of determining whether there are any
deficiencies or incons:sten.cies that prohibit full compliance with the 
purposes mid provisions of the NEPA. 

The second nialor section of tie NEPA, often referred to as TitleII, e ,iiblhsies the CEQ as an rnvirontientl advisory body for theexecutive hrinch of government. According to the NEIA (1969), the 
dtllics lui f icltii)on of the CIEQ Ire to: 

1. Assist and advise the president in the preparation of an annual 
enviroontental quality report that contains the following: 
a The status ird condition of the majOr natural and altered 

ecologqcal systems of the nation,b 	 Currci:t Alid futurz trends in the quality, management, and 
luha:,onOff 'uc,1 environin-ts and soc~oeconom;c impacts

ol ten, 
c 	 The ad'--;aacy of available natural resources,
d 	 ..\ review't govern)I: and nongovernmental activities on 

it.mutr: l res )urces and the envh-onlient, 
e .\ pr )r:im for re:medv:n.: :Ie deficienc:es and recommending 

irir,;'.l-t!c 
2 G.ithvr, analyze, aind iterpret information concerning the con

ditions :ird re d- :n cnty:ron meniai quality3 Rev:ewv, federal programs and activities for their compatibility
with env:ronmenil protection and enhancement.

4 	 Develop and recomend to hte president.nationa! policies to 
promote env!rcnmemi impr•e..... 
C,C.indt,.: r.sCairch r'"..:.- :: r-c.o.icri s''s:cns and eny'ronmenral
q: aht, 

' Acct'r!l.tl e t -,,rv ::f,)rmation for a contno utnrg analysis: ne:h 

. -i.:'-::::':t.i ,::.:: uiic . •cri
2." ,t:I :;' :io se. 

http:Acct'r!l.tl


to the in h7 Report annually president le ,cndit i f:nlliirteitl 

8. Conduct studies and furnish reports and rccunintendations re
qucsted by the president. 

It must he einpnh:lized that the power, of the CEQ are advisory in 
hil te gultitory Cnature. It , n i or e.oirccitlc e la.mrworl 

al, 1981)
I:iiy, an 1:1I allotfiCial dOcu CIentSubtuittcl by .1 federzl ;1 iny 

to the CEQ. proposing to SUplI) rt, regulatC or fuLnd :t11 lt'o11 iiipro The EIS ia the officitl stateitient oif the rcl(*cpo or lead"[hecc rep It: rle ad 
federal :ige.yiv i the ellvirotlill tal tci.ll. ratie., or tr:tldeofls 
of ile ir, pd projcct tr Ac ilot A ter idit it i; l eheli\innttiieilta 
cornsc~ltclitic.. alltcrli , leid 'tie .} catni itliiLlo ve citlitoi tite a c ftC 
a faviired altertitive. -Selection of the final project or action, hol cver, 
maI lie b ased o n a num be r o f a king tools :iii a V !....tfd e c is io ti-n l 
always adhere to the recommended alternative in the EIS. In addition, 
agencies are subject to the conventional legal tests of arbtra rv tid 
capricious decision-making processes (Canter. 1977). 

The CEQ Regihitionisfor EIS Preptratton 

Th"ileNEt' g 'ivesthe CEQ authority to aCfintiiter thc EIS lrocc.,s (seec 
Appendix) CEQ responsibilities include serving as a cciitri! repository 
for finjil lIss, hiritulating federal regulati)IIiS for Ill, irt'r 1 xr.tI ,1, 
reVkw' ing draft EISs when necessary :ma:ylving the illip:iet st;itcltillt 

process, and advising the president on prolcct dcvelopftlettt (Cailter,
19'7). 

Otie of the tllot important flinctions of tileCIQ is Zie d c v llnci', 
of federal agency regul:itioIs for EIS preparaioin The first CIEQ giutie-

lines were oi 1, 1971 (CEQ, 1971).l'hese orpultlisbhecd August advisory 
gilililes .. 're desigited to coordtt:te te t15 p iro,'s,:!d to C( tir-iv 
proceli res for review of dr:ft EltSs. The >u i nes :iddW two 
to tle live Ibsic require lenits specified i.5 NIPA. ehThe firstlliw 


Sctlion, coiting hefore the five basic items, rcquires a cotttpleit de-
scription of tlte proposed project or action. The secotnd new sectnon, 
colinii (ter InCIdlie live,'r luircsa disclssiitl ofthe Concern bjecti (lls
of 'EIS rcviewver. ((Caltr, 197-i 

The second set of atdvisory guidelines, issued on. August 1, 1973, 
cailled f(or two fitrtter :tdcitioti' ton an1 :iit l thNliisoli::letlesleteqlhii EIS and [lie exl sio of' files Io :1 
sectin i he pro)o2iseCd roject :etioi t toll I'ludei :1coil,11itdescrilOnt the csiiog environnitent:tl Ct)it itioIs (:in etvirotlit:Il 
inventory-) :itthe proptIsed prioject site (CI'Q, 1973) hile first 
seet' ) Iii iIi ittrflce hi tiu'liin1)'it;ilie I le Ir l)()N'L' 10 ;)lIil SedI 
or :id it'* C(l ral sta;llte, mid h)c':il Ltind utse phills, ptilicics, :11d controls 

itt il • 'lit" ie i ",iiiilll011'llIc2llirt1:IIIillCew 'o di0cu1h1l 
relllietltlitiisiitt 

i tof c (if -111V neorlv i t,:l llititie 

Th 1978 CC) Rettilons.1or I,: I'repcira :zo 

l t - ' lii 411 iii te , dpyn, xCt .ovm,e ., c 


I ,
; t Lll.r r i 

the (,rrim - ,r 1, preparatoin.
and ji lr l lt.r its , lreiiint dir' 'ed tile I9" to 

i-ue ncwv ro-rla n to .e l )re to) ct-, ( - i \. pr,.cedu:ral 
1:PA. es t ! or pubbecIetht.s 's 

((Ii ll ,ilII l9-S ; dIC Nl dI l i l'id fIb'n' li : vetIbcr 
2. 1t)i-i c ii 1 it l() t ' l.. ide:,,rI,, I- I' J--i ::s ad are 
hii,'::_-- 22.)hf :"_ ti. :itl i(-' ., . ,. . :id .1 et! 

d:l-i . cz f riillt i i, " '
 
Ii d; .: lol (h irt> -i . ! o .
 :i iiL L ','. 

(Lor a ( o thlese rv'.92 tlo:)., t-+-d.C:I.'' ,-t 
h"i.threelIritc;pal qOals of !!It n CE r " ICe 

rcolic i, ilr .rk 1 hli'5, to Slecililm' h I5 . ., and to 
producc hclier decis:onts to Int hr t.e :iationai e--' ':e'onr'n'al 

ll. :t1t11dt'.1 lh l ll (](%'i~lTo celuce ptii'r,.,rk .111d ii.eI tinL te.. ' new CEQ1i1cot,, eIC1 
i{till:'ilte ..rellqtirr' th;Hat I'I e r l1e.. iii 1.,P15 :ll:![llt thii 

he( ,,.A, _, )'

And Ini1r.Ilt 1)22 ecXC-Ld OC e iidre d t:fty ie-' 11 :' IX . 
In:,h i thrcc lvnlli red tv-.is c f . "e;- l 

'liihit lC {. slll ir. sCt i. lid -b( 1 "-," ,rI I he I 
l inlaIlrec'se fcn 1te'1hdihe "a;rgonI :it 

O Il Itt' 1 sigoifictut :nn,22:lt.'ns In the neI
tlt! "scoping process." At an carl, stage it h!S p parron, tvde i 

nt, identify and eitninate Ilnllpor tEi or i' ' --. nl-ttrs-
II(Im1t. lIIS ll t c s ~ e us ,pc :l! niL innfile 1nc1, ilililp lIt iC g,-.:..,i.I Ol 

to tlr IP)rl.e Tis scopin ' ',n ,, in 
ri ,, ' ll ee' tth 'it'(II .t- es arv in 

i t tIwohIt".t:itt Ii.:ll cn s hlli :e i P Iha, st :l erii ois 
TI tc i it s I-tIt5 ;(- e.iF I 'iP:I I, st re\ "1 ti 

vironik'tit;il po!icev hl:ts, th lenew rc'11ti1:tio 1 i l.;cncic1 s.t f:1t(1 ese 
\vlt sthite ld lo.1l InstI21 -!ISonjk'r:lttto thi t:!,tst extent 

possiIoh. ILe u eu e xtentr '',, 

Iht (f ii ltsor 1. o
tlt S :: dC.itIO t ollit 2 ','ing 'I li nd
 
Iiw.'11 "1 ltlOC'iict l:t CollptSlc[g'vl horli se d ta
 

MUS1 a ero~~:1d tae
 
or lnctl s :ll1dltlu-stindic';it it.. e':tett to .'hich the


1 .- lececy will 
CConIlCil e lht ict CL-_Q. 979;i)1 rerCe el i,ite r(9e 0 

tc "It o n ch,..for (1) in; io ontie22A prcs rq c ttfile itiCll () onoOfi ine':11:i 
Ile % :' ) ti rl Cit (2)ha :vlnnt.tluitof
 

(31 ciiihitIsi 0l0 iiterhige " sltti i hve ttuadaiIgfttl
:t 
Il"l ' l( ) IIph ne or)aIt)l; I Ic icnll before atltr:Ift is
I.2ii(,.2 l~t rsi~ttijttolittterteettes. C011lilts (5) 
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encouragement of -tiering" or the use of a program EIS for broad 9-1. .c
ritilre [IS D-lopset ([iietto and Isns. 1980)federal actions followed by more specific ElSs describing site-specific
consequences and alternatives for individual actions under the program, identify the Proposat]

(6) simultaneous rather than consecutive integration of EIS requrements
with other review and consultation requirement2. and (7) accelerationof procedures for legislative proposals (CEQ. 1978a). (Cateqorcal c uon e ipent ProposalSeveral changes were made in the new regulations to improve EIS o no
decisionmaking processes The first was to elitrinefipotential conflict reao hnoeedfor tS?
of interest when applicants for federal funding or perinit approval yparticipate in the environmental assessment of their activity. Under the y! yenew guidelines, private entities may submit information to he incor (,-rsRequired) Publish a Notice of tntentporated into an EIS. but tihe information must he independently evaluated no 
by the federal agency involved. Cuntractors wishing to (1o ElSs ttistsign disclosure statements specifying that they have no financial or F OHSt [Scope the Pro'osal reDragtErS.
other interest in the outcome of the project or action (CEQ. 1979a).

The new regulations also require a written record of the decision 
on the projefct or action, specifying the alternatives considered, the F1rIuI specific] C
EPA: c.. edra.decision, the rationale for the decision,and the mitigation atdlnontOring erenntStae0 and Pulocameasures to he Imtpletnented The lead agency isrequired tO imipleenet
all mitigating measures indicated in the chosen alternative of the EISand musL provide sufficienttmonitoring to assure that these requireclents yrtare carried out. Finally. belore the final decision, agencies ar-eprohibited
from committing resources to the project, that might prejudice selectiont Decisi on
of alternatives (CEQ. 1979a; Jaim et al.. 1981). Actiityrd Deision 
EIS Devlopmet 


< Docueent 
 Distribute Final ]

FI Drzeomet 

5 to E:PA, CEO. 
Co enting Agencies.

Administrative irocedures The new CEQ regulations were designed 

to streamline and standardize the 

etc.
 
EIS process Figure 9 1 illustrates

the steps agencies must follow to comply with the new CEQ guidelines. !ie with EPAThe first step is to identify 1ie proleC (,r iition plropsed by til gelucvicy

It tile i1roft'C t or :IctiinI i,a rix.tijile or rt'clrflig IgeiICv .It'lIOIOr It
clearly tiit) Imuaci on the Ienvi, itent. it May be "'.uegtric';ly isltsocot th Pral
excluded" froi tile rc(luireilleit to prouice an Ef5. For actions not 
excluded, the agency assuming the major responsibility for producingthe IIS rn;v either go through a proces todeterimllie wht-thc-r ;aIF11 rtqata ,TTor
is required iW. if proteCt ittipacts are clearly sigIIlfiCarlt, iiia COiIIIleICe 
EIS prclptr.tion If the first ipproach is tA.ket the lead agctitIv ItliStprepare in environmental assessmnent (EA) to determine whet her ai !trd.:ciplit:itry?e:im to identify sigrificant issues related to the pro-EIS is reqitted If not. a st;teimtet of the finding of no i tignicant p o;.Tt is s, eig priteess na'rrow tie focus of study early in thetnipact tt()NsI) i1 preoared. 5LIMIlarlZiug the re:isots or tilt prclp;ring :it g stagc t, rcievant enVirni ntit al issues and often specifies thean EIS (Kittoand Burns. 1980). -tiemllt nld iting of ifte IS (Kitto and Burns. 1980)When an EA tr early pr ltttiinary analyses intdica;te th 11 a proect T t drift FP, is pr t ed. which specifies the environmental c cr .IciitiitN 'tImrcs an 1E. 1 it tij Of t o ptti.llt Ini Pitit ollt IlllSi sIIIICIitt t lthe irtiptistuf p)rsJecior activity and is sent to thebe sent ti the Envirnmential Irotection Agetncy' to he published in .-td other itcrcstefd )rgcnizat ionS and individuals for review. Alterthe F, trat A'i 'ir Th " Iet st'p i l vi.. th " itnitt:lti i of an Ic'{ silVtltt : itttl in'.ll nI-Ftl" tlr:.ift E ,.th " lead 1 -ti'r'1vn tm r nri r- n 
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final EIS, "Ich Iimust contain its decision along Wih a luih.';iry of
tie reve'.vs and ciarnges ma1lde to accoillodal reviev.er concerns. A 
record of decision must he prepared and sent t ihe EPA, sp 'in 
alternatives considered in the analvsis, the decision, and thc-rationile 
for the decision. Fin:illy, [le lead agency is responsible for dt'veloping 
and nonioring tle iitigtinn ,ne:isures specified in the EII . 

EIS flczL 	 Ulliltx 'he new CEQ regulattions require ih;i a tilinher If 
docuLnHenits he prep:Ired during tileEIS develnpitinCt lprkess. "lhi.S 
sectin il i briefly Identi fy mnd discuss each of these docLments (JAin 
et :at.. 1981; Kitto :ind Burris. 19H() 

The PICdLn. Uj 'llh'llt Is a! n e published iII tIe /"tiltFA't'-jSIte'i/ 
hy file EPA. IItIt all El- wIll hc Idr'pl')red .iti Cl' 'ldcrcd 1hy i 
sp'cilwd iced T1cag . 
of the proposed actionltcolpt:g pOIcOss. Jiiid tle 

agetice v.ho ciii, .ilser (lilt
agecyi X%,1')c,11nm .vwr 
actionionowed) 

{ illIcnlt hl ld ili dt' 

os-.ilel Iul' ithcrn~ititsliI, the IroPcd 

otice Ol l.. t1CILde 

oei 	 dle ress of:lcrl mI t lr It-id 
-- C all abs the of pel the rpoetdwihnietamid 
, l , A ,t l the 11S Jnd IIc ll 

aeder. E .ni .' ui ' ic~ iii T 1. .ti c prv rcdyto u i e w h et her 1 1 ,|is il cuc css .il Au l IEA illist 
spe ci fythe .neecd t ,a e(Cr11 1, d.1lilrIlr t i le .uo : ,d p m Alibflcc ralt t s to.p : P icli-- rojec or acti ,vm ; ..\Iil 

specify~~~ ~ ~ rtC11,;Ic~mvst~ )))~clIrlC ~ ~ ~ ~ ~ ~ ~tilt~~~~~~~~oiieIlc!I.rIltie 	 P olj,-ii :Orprop s.i!,and the env l l i.iI llpmctb of tie prap sioA :1d ht.illIII crtain prvspecified circumstances to reduce 
alternatic leildvultJls :[', igeilce, coiilcttd in lpr'p1rnPr the lA 
ntiust he listed I'u)te.lihatgl silthr to tile1115 Ii loritia, atnEA 
should be brief irl reu~l re inuch less prep:r.itlon tl:tii ana1E15 I .\s 
1011st he CifIL1lCd t othcr ;,gt .ici., id tvaiIhlec to li: pliblic. 

I lie FON NItJillirtg i 'plO 3ign icmn impact is :afornial sltellcnit 
prmpared hv .1 tede.-raI Igclic, indic.mtinig that no si:inficatit Ittip:ct 'ill 
occur trIl prop,.sed proliects or actiVities. Tle 'ONSI s based on 
dlataiti 1'hett'rniitatl assssilint, which huld he clearly stated 
in the docuni'vii A FONSI is required if no EIS is to be produced. 

The ErlitIEIS (d rag eti'ironinenta/ilmriactStatelnet I) is a detailed 
wrten sttcilicitnt and analysis of project Itpacts requlirei hy the NEI'A
and tle CIEQ The draft IS is sent to the EPA (for orital review),
federal atgencies. itcrested pIrties. and the getieril io bhic for review 
a nid cu nii in. 

The fin.ilEIS inil e;,'irotmttaIimpact staftlnt'l) is aimodified 
draft US5 tl;it :ccollunuOdate5 amid ncorporatcs tilecollilents and 
concerns of reviewers. If suhstantive concerns are not ;iccotiiodated, 
at'explanation llltls, lliade the docuttenit. Copies ot ttinallie iii tile 	 ELIS 

must be sent to the EPA (which will send one to the CEQ) and sololtl 
lie sent to .1l commientitig agencies :and individuals if positle.

A recori oj d11sion shoiuld be prepircd at the tnie tt :1ig-io 
dec(d., I, hitI I . Ii ill'rlu.utI ot t11,,)L' Ilmis rcct id 'hu l lulu1hiit 1llit-t.,ii 
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*1Ilw final cr ,ion, 
1(ICti iIc;ition of l! il'rn:aivyes considered including specification
preferablc	 icif 

• idenilfic.lion and an iniic:tion of the imp6rtance given to all 
ecoolloi c. tecinical, n:itional polic, and so on, factors that were 
hal:inced hv the agency in arriving at its decision,3 t:ltellicill of placticable mitgation measures to be taken to 
reduce' project or ictiviy impacts, 

idclliiticlliol of lle tilolitoring and enforcement prograin to be 
used to ;Iss e irt )vr nitit:ltloll measures and project activitiesare follovcd 

' ''oce'::esThe Tilnii-" o t".ci wt.'ck. the EPA publishes the notices 
of illlitcllil-ti willi h:1: :i-lc Inltie preceding week. The mininmum 
fllt- pcr 11d, eY.iWIhhcd hy Ie 

lr ill-he di:lrof pIihC:l}i of this notice. No decision on a proposed 
Icript 	 t'new CIQ guidelincs should be calculated 

project or activi, . shou,, bv corp!eied or recorded by a lead agencvlsifr 
publication of the notice of intent. A minimumWvithin niniely dzvs af h ctrof forty 	five days mu: be allowed for contnents on the draft EIS 

sUx.'dav q s The lead agency must wait thirty days 
et'rhli EPlv ilth- I
.l -lll led]o Vli (he befored I ! ! . EPl'.\ ihe proposedt O I { , o t actionei i n may behg L n V l 1 l ,~ i d s o 
.-n o ledti evr.Ihel~ . t n t o r si 'o, c~id c r t n s or o r d cIA.h 	 e['1 l ie these pertods a c petition the 

d ,ui.oihr fed ril :igcncett, iay petition the EPA to 
,x'ndltl1C.- dc;)luii..- The IEI'A li.st notify the CEQ of any schedule 

ch m.Lcs ICEO. 19'8.1. J:iin et i., 1981 Kitto and Burns, 1980). 

Sugetsted .ISFormat 
Thc new CIQ re-uil:itions call for changes in the forni and content of
El T eliCIEQ is provided a streamlined standard format for all 
atgcicies to follow unless an agecydetermines that there is a compelling 
reaon to do otherwise. A sumiiary of the required EIS format and 
content is .-yen ill 

CoUVer .hm,,t Thc eaWser sheet shonld not exceed one page :nd should 
pren t tlit' t lO et op osvt actto; state t ,-precise location of 

1:hatclloll,list t[l ! -l.[Iid coop c.r;itng :gencies; provide tie nam e,:Atdurcs, nd teviclonc numher of the person at the lead atgencv who 
C:ii Jl slde lurilit.r Iifi i;iton. dtsi.Lgnite whether the statement is 
dril, l1iai. or suppll ap:r:iph of theelk'ital- provide a one :bstract 
st;li-llliill ll) pit->ely the deidhniic fr receipt ot co illents (CEQ, 
l1.m-,i. 

.Slrlllli.lltv The lt;,r ctclusiots o tlie should summarizedP".IS be 
i1 I%"s ;,.q. I lc lilmliixirv sihu.l ',re s i:m;'r cov clUSotis 

http:ill'rlu.ut
http:reviev.er
http:reve'.vs
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Table 9-1. cEQ-Preacrlbed EIS For= t (CEQ. 19Ma). 

1. 	 Cover sheet (1 page) 

2. 	 Sury (not to exceed 15 pages) 

3. Table of contents (unspecifled) 


.• Purpose and need for the action 


5. 	 Alternatives Including the propos- atlqn 

* 	 Describe all alternatives (Inclutng "no action") 

nDascribe and dtcss aternatves et tnated fo th e 

Coopare the envlron..ental consequences of the alternative 


Indicate the preferred alternative and mitigation measures 


not 	 to 6. Affected environx-nt 


exceed 

150 pages .Desicribe the affected envlronantan 
normally 
or 300 Emphasis on environmental parameters should be propor-
pag l . tcnte to potential Impacts
special 
cases Caseartx. ltegrate, or referhcn: nt or!.t 10, to rt,,u, 

length 

7. 	 Envtrofoental consequences'. 

Doc,,rnt and determne signifIcance of direct and Indirect 

effects 

Conflicts with other federal. state, local. or Native 
American plans. 

Energy requireme~nts and conservation potential 


* Depletable resource requirements and conservation potential 

Ipacts on urban qua,ity, historic or cultural resources 

SHilgatlcn macasures not covered under "alternatlves ectln" 
8. 	List of preparers (not to exceed 2 p;ges) 

9. 	Appendix (unsipecified) 


T-Z 
N 
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controer.,iWzncluding issues raised by agencies and te public), and 
issues to be resolved (including the choice among alternatives) (CEQ, 
1978a). 

Table of Contetrs Although the CEQ guidelines do not specify thelength or content of the table of contents, it is suggested that it include 

a list of all headings and subheadings, a list of figures, a list of tables
(all with appropriate page numbers), and a summary of all symbols 
and abbreviations used. This v.ould normally not exceed five to six 

pages.
 

Purpose and Need for the Action. The EIS should briefly specify the 

underlying purpose or need to which the agency is responding in 

proposing the action and alternatives. 

Alteriatiz es According to the CEQ, the identification and analysis of 
alternatives is the heart of the EIS. Considerable information on 	 theaffected environment and environmental consequences of the proposed 
act oil and e:ich alternative is required for proper analysis, so it may 
be necessary to develop these sections simultaneously. The analysis of 
alternatives should clearly present the environmental impacts of thepropos:1 :111(dacilnatives in a comparatve form to define the issues 

prvd clrbsifochceand provide a clear basis for choice. 
It is important that the "no action" alternatives and all reasonable 

;iltcrnaitives outside the jurisdiction of the lead agency be considered
iltthe alterinta ts identification and selection process. Tile reasons for 
ehlitltlin; al eritat ytesfrom further consideration should be carefullyduCkiincltecl (CEQ, 1978a).

:.tMitgation measures for the preferred alternatives may be included
7ntEi SeCtioln. A plan and an implementa, n strategy for integrating 
tle itit:n leasures into prolect activities should be developed. 
Flil"Iv to fully comply xvitl tile CEQ requirements, a statement should 

be prepalred intdicatting how tiltl identification and analysis of alternatives 
cntmplies wi the purpo,,e and intent of the NEPA, the EIS process,mlidtother relevant enviroini-r.eni J laws arod Policies (CEQ. 1978a1). 

Ajctr'etd Ettiroinett The EIS should succinctly describe the envi
rotlnietti of the :irea(s) affected by the proposed activity. This envi 
ronna~l in~ventory base line sis should be limit'edor -i'nal ' to factors 
necessatry for tile comttprehension of the effects of the proposed activities, 
and the det:il of study should be proportionate to the.significance of
the inltpact TO -CUCe bulk. tht CEO recommends that information be 

.sUntlll:irl/t.d. C.o:;olidlted, or refer:ed to whenever possible (CEQ.197,S:l
). 
Tht: ptirpw~sv- of' the envirn:nt-.,ral inventory are to provide: a base 

RZZ- ! ,111 W llh :tip.iC:s Of p ro ' >ed ac! ons call te assessed, to assist 
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in assuring that significant environmental factors are not overlookedin file analysis, to assist in identifying critical environmental parametersthat warrant study emphasis, and (o provide reviewers with an widerstanding of the overall environmenttal setting of tile activity site(s)(Canter, 1977). 

Environmental factors often mentioned in studies of tile affected 
environmient include climate, air (luality, noise levels, aesthetics, waterquality, groundwater and aquifers, aquatic anid terresiri:l ecology, contamination and disruption of chemical cycles, rare and endaigered 
species, soils, geography, topography. geology, lad uses, historic sites.econonuics, public services, and governmental jurisdictions These elivironmeittal factors can he scoped to determine which ones shouldbe inclided in analysis by asking two questions Will the ptposedactivity h.ve a significant positive or negative impac! oil the Cnvironmental factor? Will tile environmental factor exert a significant influence on project scheduling, construction, or operation? If the answver toeither is -yes." the factor should be included in the analysis (Canter,
1977). 

;.{'Environmental Conseque ices. Tile study of etivirolitnental itpiacts
forms the scientific and ainalytic b;sis for the coiparint antd selection
of aher ative ,.The aialysis should inc hle 

signific:nt direct and indirect environmental impacts of all alter.natives 

" any unavoidable adverse effects 
" any irreversible and irretrievable comnitments of resources 
* 	tile relationship between short-trn use of in ius environment 

and the mainenance and enhancement of long-term productivitycnttflicts between the proposed action and fedeal, state, local,
and ,ative American land use plais, policies, and controls"energy, natural resource, and depletable resource requirements
and conservtion potential 

"urban quality, historic preservation, and cultural resource impacts
* 	ititigation measures not discussed in the alternatives section ofthe report 

List oflI'rfparers The n:iines and qualifications ofthose pi'rsons primaril%responsible for preparing the EIS or background papers or analysesused in tile EIS should be included Where possil /e, persolls resllnsltlefora particular situd or section o.f tile report should i)" identified Theinient .li thiN list is to a;,sit in ev\aluatm ig vhL-ther a .ysteiiiiti, 


interdisciplary
iapproach,. was ,,.,,ed increaseto the atountaility andprofess ltares insiIiItv of those preparing in I1; nI ti ,v 'refl~i 
f t 'l .l t -mfcc ,,,,1 " ftC . , . .al,l I ) 11'{7 8JH0) 
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. l1 c'ud.\. The appendix should contain only materials prepared in"I , tPrt of ilt Iis or hos itbstantiating important sections of theu 
ftupl)rt he11methods and Cm)putiations uf significan:t impacts shouldlhe included ..Mtterial available in other documents should be referencedThe alpendi\ can he circul.ted with the EIS or made available upon 
request (CEQ. 1918a). 

EntiirOnmneal Impact Assessneit, 

Environmental iiipilact asesseient requires a systematic interdisciplinary;in.1i'Nis of the lphYsical. chemical, biological, cultural, and socioeco"nllic itnp:atls of a proposed project Or activity. The three elements
involved are ( I ) determining agency activities associated 'th impleitif.'iiLg the action or tile project; (2) determining tie robabilits.iture, magnitude, duration, locationand of impacts resulting from 
agency aCtions; determining the significance of impacts. Figure 9-2
pr'seis a s%'s :tie approach to the develooment of an environmental
;ip-ct analysis Actual analyses vary considera hlI% from this suggested:ap~proatch b-ca-se of iiidi,;dual preferences and differences1t1l11ifC. scope, 	 in theand 11lnllit, te of projtcCt activities. 

til) I. Ill-I!,f . Actiont Or Alteria tt.tvs All r asonable alternatives.
including the no action :ilternaiives to the proposed project or activit' 
th:t1could have significant environmentalThe CEQ re(liiires federal impacts should be analyzed'.agencie. to prepare and publish lists of 
actions that nirmtally require lSs or LAS or are categorical]- excluded.Proposed activities and a;ternamives should be compared with the list 
t determine their status. 

tYp 2 1d ,,tifl Actit,ities That MaY11ate Inpacts. Once the proposedactivitv is clearrl, defined and it is determined that significant impactsnt13Y occr gencyactivities should he ctegorized into functional areas(such as preplanlning, site preparation and construction, and operation
categories). For functionaleach category, detailed project activitiesshold hi listed Federal agencies have lists of categories and activities r spcific types of projects. Examples also be found incan EISs of 
activ'ities suil::Tr to the one proposed 

Step .1 hi-enrt'Or the Aff-cLid Friti''Oiteflt. Initially, all existingelvirtintnial. .soctecononmt. and cultural conditions in tile affected area -should !)v studied As the asxessineint team becontes familiar withlilt." plticc.t its, 11llpact'. atdl tIle alected area, it can begin scoping the 
inventory to existing f :hamp 	 ictors are pertinent to the nature and degreet ltiili l iti ts I' .!.S sould containi d.nly those factors ilg

iii lt i t l l l. l citd d .'tl fp ,,ez em t h o s e M s t s et i u s l V i m p a cte d 
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Figurc 9-2. Procedure for Developing an Envtro nwnt 4_.aet An ~tvtf. 

tdeoalternatcvuitcaact 

Identify activities that may have impact 

]

Inventory the affected enviroiaent 


Identify probable categories of 
im 


1fd a nt fy ppr o p r i ate i mpa c t i nd i ca t o r s ( a t r ut s


Fdeoat 

1'r-dict enviror;' enca. i mpac s ]:J 


,.'ethe 
pacts of 
all alteratvei ben 
 asesse..d?) 
 to--7 


I-__ _______________tyes
oDeterm.ne
the significance and copareimpacts of alternatives] 


Selectt.efavrr 
 alternattvei 


iocu..ent there-'"lstisl:teth...aysr 


-.:i'ut. lidr'..Source: Jtin. ' i'.t~ ; l'l=.ieo.
R. K.. et -It E t , 


Sh't lh'tify Pirobable Categories of lrnpacts. Probableprojtc: ,lipact'Should he significant
cSsign.d Tlw t 


to ;pproprim. categ()ries
cottittnl .-,igi ti s are i~til.t~t ~litttlitazr,land, w.vappr pri~te he:issgttedtcr,coo~gtc, s~ciicc)nlnli ,and cuhur;tl cttegories SubcategorLes catt then he C:-tt'nat.es,C stabtiaed ato 1 )(IteCt iti);I.s I't[ CX.ii 

rt 
c l tttt !c 

pl'. tile air th gorv Caill he d v l- it ,. a ir n'ul h itt ):-,thu, e i ti lC' :eule t .'htc .'rt_. . 
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3"'/) ) Idc t WI or :tnite 

iJort t Ifl/ ,6Zt l'idwaor .Approprite indicatorsU' 
 I0.' tHit"';irt~iu.
cat 
oris of envirotmnt.mttil, 

sociotconomic.:a1d c hiir.d impacts sh uld ttxt he Ct.velopd A listing of a repre. 

stcp hlcc:li;r ut- P.";:igC iSgienc th-. indic;itors will bV used to describt., nte:tsur 

it Tahle 9-2. This is a:attd Is., fic:utIcc very importanthe: S;igl of itptc. prechit,These attributes should accurately

rell
tc itptItcts )Creadily measu rablc:tld 
 11tibute Snd b caale
1%*melsof cotlttprisofn :tg:tist sotne 
r~l~C :11 quanifiable,threshold or stard~:d to and be calpabedtcrmines ig i i 51ClIanC t' Of tthe i mpa)- the ct.A i cl m, o f "-n s u m ary e n v iron m en tal
 

:ittrihit.. i.gi'tc itt Jam tc :1.(1 

6Sp6 hd't.:r Fni'iron..entalGoals or Li,,litatios.The appropriate
st;td:lrds goAls rles, regnl:ltiolnsrcom nu c,( expo. ire or scientificll\. or tltrthshold developed andattribuLtt. lhinlits for ea tchenvironmentalSI.,Ctck Ie cle;arly defined /lhe . w ill be Used at a later pointh+ini lt ld o'v ! as lni .1 r l na sisOf.impaIct significance. Thettrctoldn tud y ;I Ihjtl Nh of significanctasN l ulte, o r cert:tin v i f ifor i th ea tt calegories p t t S g i i a vary widlvhygeogrlphic regiot1 of impacts mayc hand/or be dificult tC acertain. For instance.vhat rot does urb:in encroachmentsi.nifict ntoo agricuhural"%h- in doubt, keep in lands becomemind that if a controversy is likely 

to llt(tev l Ij:lIIl 1, [9," ).0pt ha1 !evelC. of Impact could be in:terpreted In tIhe courts as 

.
 I(',hct :"urobitc,,anI:as Olte of tilemost critical steps 
ilt!
:__ ,.'ct of I C)I (lit!nat reted are:I ,pro b blity' magnitude,

rip sd A( 
the posItive and nt'gati.tVe Impacts of the%lost of 'lis to rtnatioimaleyA 01 tht" Ci:L' can t' obtained .romdt oig-specifications of an w th t cn ic-p ts, socinecono n'c surveys 

he project, consultatio. 
site sur-Veys.'A 5111!11 V jr and EISs 

idiecCi atstntot should 
e cnns bc given to indirect, longSa'tt 
 t- , tn 
t oetu COtO1, itc,,rl cti e mp,icts. Itt c'rt:nnl C:Isc 5 , la 

,rowth). and cum "'live 
oratory or(i. l 6eld experiments't.Oiteit.itus ukltI,ci tt'intiis or: lp :lcrs " t btrp:oyed1-1 renrstin ll' are tna to ascertain theih , pa:ct. ; cuInu!;ti intpactsM OSt freqU Iin e or interactiveofly co m p ared w ith t .ose 

U! IIW1 ( "'"101\ hi-:ICli0)I"Jl)11ovd ct2Iityt I
n'lo v ;tvfnari%-

Vas o iyt.Surct!w hrt, of the btntfit of or harm 
alrttention shouLdi *ortti t)l ron rce be paid.
 

MY 8 De'ernzuz t&., Sii'niyic
rlf'(../ii 0 , an Compare Impacts of tber.n -. v 4.nld are "pc-d oorize,
Svrl l])re.",t'lit. uan t otlltlp:re the de-veloped tot eto . ge have t~n 

Itpacts or anl 

j The Of prol-ct actiVties andt'ltgti s'cti onti " il.l 
1t ai s a hr:evf sutirery of eachth llt t. .11 .-:l dc 
 Can h. fou d
\\.r::cr ; J I r t r t"t co 
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Table 9-2. A Sample Attribute Package. 

Air Ecology 

1. Particulates 	 1. Nutrient cycles 


2. Sulfur oxides 
 2. Biological diversity 


3. Hydrocarbons 3. Food chain integrity 


4. Nitrogen oxides 
 4. Rare or endangered species 


5. Carbon monoxide 
 Socioeconomic 


6. Photochemical oxidants 
 1. Life styles-


7. Odors 
 2. Consu-:ptiun patterns 


8. Noise 3. Incote' dist ributAion 

Water 
 4. Economic developmnent 


1. Temperature 
 5. Employment 

2. Nutrients 
 6. Coutimuiity services 


3. Biological oxygen demand 
 7. Governance 

4. Dissolved oxygen 
 Cultural 


5. Suspended solids 
 1. Cultural Integrity 


6. Toxic chemicals 2. istoric sites 

7. Fecal cotiforms 
 3. Archaeotogical sites 


Land 

I. Soil stability 

2. Flood 	hazards 


3. Land use pat terns3. Land us"e psterns 
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Thel ad hJOtWc ha:u inumore frequent lyinvolves a team of specialistst eti 	;ccnd"'lhr:itstnrn" about project impacts. This technique canbe used 	 il sugqestiog lroad :tre:s of possible impacts or is used in 

lieujof tore in:! :iav',is whlcin one .,tternative is clearly favored(Canter, 	 1977; J:iin et "t.,1981). 

rotnneniti ' f~tclnrsk'aClt'1to S USe o% rlav inaps of l:ndproduce composite maps features and enviof characteristics of 
emlVirolincntl: ilp:cts and devel-pment suitability Tile severity ofmlp:icts or limitaions is mort frequently indicated by shading and
coloring sy tcm,, Th ere are several dravbacks to using Such techniques,as (discused il Chapter 3
, Vtirork' chart a series of impacts triggered by a nroject -.:rionthritlh ;in mlyis of cause and effect re-lationships. The analysisdefinc', a scries 
of orobable. events from which a user can identif, 

implct, lrom s)eciqc projectChec.lists ire frqt-ilnily actions (J;iin et al., 1981).used to determine and compare impacts 
from proposed ectilon5 or alternatives. The first step is to developiMt of i'nvironimei:l factors 	 apertinent to the proposed actions
alieri:ii e I , :rnetiimpacts caln 	

and 
be cllaracterized in a tumber of ways. 

a givenl environnentialAil 	 checkmark can he used to indicate that an action will impactpraneter. Descriptive checklists list and discuss 
tiltrelevance, indicators, ttleasureteut, and sop:ir:meters. Scahng 	 on, of environmentalchecklists ale used to deitrinne quantitatively the
manitude of ioiect ihpacts (Set: Adkins and Burke, 1974). ScalingWell,ht i1g checklists are used in determine the mlgnitude andport.lnce of project 	 ira.impacts (see, for example, Dee et tl., 1972).

The process of scaling involves the comnpariSon of project impactswitllelivironlelital diu:lit standards, goals, rules, regulations, or scien.tilicllv process e ,ahlished threshold levels. The pointis to express imp:tcts 	 of using the scalingin commensurate units for comparison.
 
To estblliS.h conMnlenSurate 
 units, the expected values are converted
.into:inenviron ent:il cluality (EQ)on 	 scale. Such a conversto n is basedthe lct tht there is a certain r::nge of possible values for each
 

aJttrbute :ild [the project i Ip:ict
attribute e;llue. Dee et :!. (1972) is proportional to thetanticipatedused value function graphs to transform 
attrihtce., lwd theilcs i:) an EQaL nc:',a !'(sc:ile sc:,!C. Attribute Valuesin the ordin:te. are shown in theEQ values generally rangefrit) !(1W etv:roiltMe nt:11 tl itv1 to I (high environmental q tlitx't.

I"5.ll~~kT'%%(), (itulal' ltnldclli .n graphs Ire given; in' Figure 9.3.T2.ee grsphl -(Ile the profession:ll opinions of tile,assessment team. 
In l;. l' ,:c,:e ralt,2 v'rb , tilt! aSStltn1ion is that environmental

(lr Ill ihe:lr 	 prcportlin to spec:es diversity. The dissolved.. .. 
 ,....('. rc!m' m 
h~p..I the 11ppepr ind~!Owv-' 
< I[.
" ,'.ile.
t' 5 	in1 hb>clvellit t - i 	 t, t 

u .v.e it co!lct"l rat lOn have 
1 

on e m n: en tgi Ju:1lt To ascertain t le EQ valu eCotltX l
 h( "i 11t ; rih~t Vl l. n ltr',, -I,,I, :.. . 
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Figure 9-3. Value Function Graphs (Dee et al., 1972). 


1.0 -Project 


S0.8
 

0.6 -

0.4 

c 04. 


C0~i 0.2 


0.05
0. I f 

2 4 6 8 10 2 4 0 8 10 

(No. specles/IO00 individuals) (ailllgram/lliter)
 
Attribute: Species Diversity AtLributLe: Dissolved 


Oxygen 


from the given attribute value on the abscissa. From the point of 
intersection of the perpendicula, line with the graph, a horizontal line
is drawn to the ordinate, where :he corresponding EQ value is marked. 

The second step in assessing the overall significance of impacts is 
to develop a method to compare the relative importance of the en-
vironmental factors studied. For instance, now that the qualitywater 
impacts are known to be significant, how important are those impactsrelative to other environmental, socioeconorn:, and cu'tural impacts?
One easy method of.accomplishing sUh weighting isto use a modified 
version of one of the many existing weighting schemes that have been 
developed by agencies and independent consultants for a variety of 
projects and ern'ircnments. 

Another commonly used pro:edure for weighting environmental
factors involves a modified "Delphi technique," a procedure for eliciting
and analyzing the opinions of experts. The experts, through a pair-wise
ranking procedure, prioritize the environmental factors according to
relative impacts. After several iterations of group analysis, feedback,
and study, a st:ble consensus is achieved (Jain et al., 1981). The 
parameters are then assigned a relative numeric weight, which when 
multiplied by the scaling factor provides a number that represents both 
the degree and importance of the impacts of the proposed activity.
This information can be displayed in numeric form in a checklist or 
matrix or used ,odetermine the degree of bshading for overlay analyses.

Aftrices combine a list of project activities with :a checklist of
environmental variables to assess the impacts of project activities or 
lphases. In -sstntc, a matrj, can indicate which activities impact which 
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Table 9-3. A Simplified Matrix Analysis.
 

Activities
 

'' I r 
0 

C,: cr 0 ..U 

0c 
EnioCnaEnvironmental Attribute a. W 0)c0 .o -

v,
Water Quality 
 2 0 10 5 110 

. . . . .
 

species Diversity 
 24 

13 2
 

1 6 Z 3 88 

esthetics 1 3 1
 
z7
 

Impacts of Each Activity 2 174 132 29 33
 

Magnitude Total Impact of the Proposed Activityil 
Key: Impo 0 - Nil; 10 - Greatest Impact or 

rtance Importance 

environmental attributes. The major use of matrices is to assist in 
identifying those activities with the greatest impacts. Once the most 
harmful ac,:-vities are identified, it can be determined whether the
activity can be avoided or mitigated. Table 9-3 presets a simplified
sample format of a matrix of the impacts of activities of a hypothetical
project. The matrix indicates that water quality air quality, and land 
use impacts are tivemost important, with the majority of impact occurring
during the site preparation and construction phases, It must be em. 
phasized that actual matrix analyses contain many more categories of 
environmental attributes and project a,ivities. 

Ste) 9 Select the FavoredA Iternaiv,e.As previously mentioned, check. 
lists :tre fr-quentlv tse~l to colmpare itIj)acts of ronosedl -irrin- ,A 
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£0' irotmyltal Ipact Aessinetit /Table 9-t. Checkli!: Analysis for a Proposed Activ"'Tand Altcrnativs ticip:Ilioll
in tf-- ..,elopinent of nIS tsnecessary and highly desirable
 

to ensure- both
Ire 110 11:j1r 

public support for the favcred alternative ar,d that there0111 oSiollSor illAcUr:cies inlean tileanalysis. The assessment-hould eicoturage public participation as etri%as Possible in tile 

Alte.....ativ-'e 
 I.Is l ,,inlg proces,. It tilelead agencyA B ,waits for public input untilc istribution of tiltdra ft,tileagency will tendEnvNrountaced to resist changes in thelnerased
EvrneclProposvi Io edc~ 
cOctiMct hec;uM.e of the attiount of ttne :tnd effort already expended.Activity tIllsc

Oater qalty Action Action Actioncr~tic;il dii:cftion, citizens and comnlity- groups w.ould110 0 13? of tie an:'1iy5is lend to be more107 for because of a perceived lack of considerationtheir iceds and desires. It must be emphasized that the general
Pubihc can )erfornm a number of beneficial functions in the development 

Air Q-a tEY 88 361 14.3 0 Of ali I.S 'yfIiei iiic]ude (Erickson, 1979):
 
Species Diversity 2.. 
 222 360 221 1. llro'iditq assessment da tand information 

88dij, 153 25 152 3. Identifying relevant2. local environmental2? 1. kIdif-viiig individIti~i s and groups wVith issues.0, 90 Useful Specirtl expertise,4. Proiding iisorical inform tion oil the affected area, 

l,' ,fctE.,ch Activity 337 800 660 570 5. Icepini. c)genum'r:land iVA6. ncr v'erify field data,rvitig cri :i e ltirg impact significance, 

l- 7. . i', ting : id e n tify in g p roj e c t a lter n a tive s ,Thc itiO~cr the~t~be r tih. ctcr the. lr.' t ft. .\.i,i .. in9 .\ d:vehoJ)iig Pul3 ic participationitorl g ih,:Accur.iv :inc1 progratms,relevancy of tile-ssesbnlent pro

alteriatives TablE 9 - contains a siuiplified checklist coMparison of .i 10 ci.'itig ulerlii reports.

propJ~,~-l .etiatid three alterlalives. Itn :a1ttial anazllyses.
1i the listofattrIbillCe 11 .\sistiig in .:lalyiwould hlecotsiderably nmore extensive. Note that in this ltli g aitld ev:lti:lting secondary. interactive,l, :.'. irdcvrsilh , illip:cts
analvsi , the proposed acivity is clearly tilemost environnient:lly 1 l)lp1iig (o "(Toe :inl 5chCdLtIe tie aesseSSnlef,.benig i. oci ucottui3ic, cultural, an.fteclhlical considerations Ire a)sent 13 'r '-Ii lil ' ee l ie ssess t le lt i :itd or ani za.
 
from this :inalysis, so a decision maker k:intweigh additional informtation 1111, hd 1h0geier:l puiblic.
 
on hencit lCost ratios, public preferences, technical dillicu lties, and 
 "..ih*al1ii1 clinil
oil,i arriving at a final decision. G reat care should be exercised i n lIdclil ili, il InI ev ilt ting i ter:it io a td project nonitoritng 
documenting all proceses and factors, especially when all i l N.tpeo. 

so vi. ainidrecoll t-,1R enl sultats 

decision ntII 

alternative whter than that favored is chosen. 

Step 10 l)ocutwij tt the A.nalsis. The proce .,ae;and rcsutts of tilte E IV
 
itip:ict an.,lyis .should 
he carefully recoroed itt tileresul tilng environ- %lvarioniental doctiunieit (i.e., A.,FONSI, ito s i the developin en process, t-. :'sscssletdraft ot final: ENS). The auamlytic:il r quilrcd 10 (iitji team is,NC) tollents frtti te Je:ti agetiev other federtl andCOticluL bt~ NIsfh ,uldIle pre setn ted ill t ovei l:iv ,m atrix, nr thecklit sli lc i%., W jurisdic io ntilor eci' ex per ls e ,conservationto :tit~ 1thIteg l 

enable :t Lv:e.wer to qttickly comtiprehenid the relative impacts 
 of tile r(,I iinL11 ll : p)111( ((1 ., l)c:l olhcils citzens, :cond sltmatel.prt:,~t)-t..t
.upodiiwn ind tufttrtiativces .1l11111 alll ;llerl~llit'>,.l 'tlR'} ittt-l :1.l rL(l,.\ -t ,v ittl ess %SS'.ih (fi!'i1u whethler Ail procedUral'mie 1 - \iesut l f~licl , teiethell Pncd rl 

iid ',tihitalni~ t.:vcI'. rcciiiireu1t~el. hl VVbeen ful!,i,d. incLudg,: 
L o cal R o les in EIS D e telojpim e ut I. l iii .c(m pllctV.liles, ri.: it :.ito n c ,arit ,a rdo 

( l icl wntlillt. co nc se of te q•t O ne ol tile pritcip:tl go:tls if tilt-NtEI'A is to open federal :lgtiicy 
 -
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UNEP Develops Principles on
 
Environmental Impact Assessment
 

by John E. Bonine
 
Professor of Law
 
University of Oregon (USA)
 

Environmental impact assessment, 
a process for sustainable
 

development and the avoidance of costly mistakes, moved one step
 

closer to international acceptance as a result of a recent
 

meeting of experts sponsored by the United Nations'Environment
 

Pro:ramme (UNEP). 

The Working Group of Experts in Environmental Law reached
 

consensus at a week-long session in Geneva on January 12-16,
 

1987, 
on proposed Goals and Principles of Environmental Impact
 

Assessment (UNEP/WG. #152/4, Annex) 
. The UNEP Governing Council 

will consider the recommendations at its next meeting in Nairobi 

in June 1987. The recommendations have evolved from an earlier
 

meeting of the Working Group in Washington in 1984. The final
 

proposal consists of a Preliminary Note, three Goals, and
 

thirteen Principles.
 

The Preliminary Note observes that.environmental impact
 

assessment of planned activities has the purpose of "ensuring
 

environmentally sound and sustainable development." 
 Indeed, the
 

legal experts paid particular attention throughout'their meeting
 

to drafting a document that would be useful to developing
 

countries and their desire for a reasonable, cost-effective tool
 

for avoiding environmental problems that can set back the cause
 

of development.
 

The first Goal seeks to "establish that before decisions are
 

taken 
 to undertake or to authorize activities that are
 

1V
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A.kely to significantly affect the environment, the environmental
 

effects of those activities should be taken fully Into account."
 

The means whereby such effects will be taken into account are the
 

subject of the other two Goals: to promote appropriate national
 

procedures in order to realize the first goal, and to encourage
 

nations to develop reciprocal procedures for notification,
 

information exchange, and consultation on significant trans

boundary environmental effects. The choice of the word "likely"
 

in the firsL Goal was made only after considerable discussion.
 

The Final Report states that several experts, "in accepting the
 

'likely' phraseology, made it clear that they understood the term
 

to include those effects which had a small potential for
 

occurring but would have large environmental effects." The
 

experts discussed such problems as Bhopal, Three Mile Island, and
 

Chernobyl in these terms. The third Goal in draft form used the
 

term "neighbouring states" with regard to notification,
 

information exchange, and consultation. A broad consensus led to
 

the deletion of the word "neighbouring," since environmental
 

effects would not necessarily involve only states with common
 

borders.
 

Thirteen specific Principles elaborate the Goals. They
 

include coverage and timing of environmental impact assessment
 

(EIA) (Principles 1 and 2); content of aa EIA (Principles 3, 4,
 

5); involvement of the public, experts, and other agencies in the
 

process (Principles 7, 8); use of EIA in a decision on the
 

proposed activity (Principle3 6, 9); the importance of follow-up
 

afterwards (Principles 10, 13) ard notification, sharing of
 

information, and consultation with other nations whose
 



environments are affected by a proposed activity (Principles 11,
 

12)•
 

Principle 1 stresses the point that environmental effects
 

should be considered "at an early stage" and certainly "prior" to
 

undertaking or authorizing a proposed activity. Some activities
 

may cause adverse effects because of the very nature of the
 

activity, while others may cause problems primarily because of
 

the location where they are proposed to occur. Principle 1
 

therefore, calls for an EIA "where the extent, nature or
 

location" of the activity is likely to significantly affect the
 

environment.
 

During the discussion of the first few Principles, several 

experts mentioned practices in their own countries. Algeria has 

done EIA's on a number of projects, for example, and the People's 

Republic of China has adopted cen EIA process, which will be 

published in English in April 1987. The expert from one 

developing country cautioned against being apologetic for 

advocating the EIA process for development projects. "EIA does 

not necessarily mean adding costs to actions," he said. "The 

alternatives -- [which EIA uncovers] may be even cheaper. . 

Developing countries do not have the luxury to make environmental 

mistakes." He and other experts called for specific guidance on 

when EIA should be used. 

Principle 2 addressed this concern. It states that the
 

"criteria and procedures" for determining whether to do an EIA
 

"should be clearly defined by legislation, regulation, or other
 

means." This will allow quick and sure identification of the
 

activities subject to EIA, and allow EIA to be applied "as the
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activity is being planned." It is up to each country to decide
 

what approach suits it best, but several options are laid out in
 

a long footnote. Those include (a) a system of lists of
 

activities that are likely to have significant effects (or lists
 

of those likely not to have such effects); (b) lists of sensitive
 

areas such as national parks or wetlands; (c) lists of important
 

resources of special concern (water, rain forests, etc.), or of
 

important problems (soil erosion, desertification,
 

deforestation); (d) the use of a two-step process that first
 

performs an "initial environmental evaluation" to decide whether 

a full EIA is needed; or (e) the use of defining criteria to help 

make individual, case-by-case determinations of whether to do an 

EIA. The two major options are to define the activities subject 

to EIA in advance (the "list" approach) or to leave it for case

by-case determinations. The list approach has some advantages of 

certainty, according to some of the experts, but the "initial 

environmental evaluation" approach may catch more problems that 

had not been foreseen. Some experts recommended a..combination of 

the two.
 

After a country has decided to do an EIA, it must decide
 

what environmental issues to discuss, and what the EIA should
 

look like in order to be useful to governmental decisionmakers.
 

These are the subjects of Principles 3, 4, and 5. Principle 3
 

calls for the "relevant" environmental issues to be identified,
 

and "at an early stage in the process." Principle 5 calls for
 

the assessment of effects to take place "with a degree of detail
 

commensurate with their likely environmental significance." The
 

concern of both principles is not to waste time, energy, and
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money describing minor or unimportant matters, but to focus the
 

EIA on the effects that really make a difference.
 

Principle 4 sets forth the basic outline of an EIA, in eight
 

items. The reader is directed to the full text for the eight
 

items. Here some of them will be highlighted, with an
 

explanation of how certain language in the text evolved.
 

Principle 4(c) calls for a description of "practical
 

alternatives" to the proposed activity, where it is appropriate
 

tc describe alternatives. During the discussion in the Working
 

Grcup, some e>pert,_; 1.onted out that government decisionmakers
 

are not well-served lKy a "take it or leave it" approach to
 

devElopnent. Instead of having only the "go/no-go" choice in
 

!:rnt of then, dec>;ionmakers can benefit from an EIA process
 

that prcluces alternative designs for a project, different
 

locations, compensation measures, and so forth. the experts
 

pointed out. Some projects, by their nature, will not lend
 

themselves to the consideration of a range of alternatives, some
 

stated, while other experts contended that altarnatives will
 

nearly always be an appropriate topic in an EI.
 

In assessing a proposed activity and its alternatives, an
 

EIA should look at the "likely or potential" environmental
 

impacts, according to Principle 4(d). This phrase was chosen by
 

the experts to ai5suL= that even those effccts that may not seem
 

as probable nevertheless get examined, because they have a way of
 

occurring anyway, regardless of statistical chance. If the
 

persons preparing the EIA do not know what will happen as a
 

result of a planned activity, Principle 4(f) calls for simple
 

honesty about that fact: EIA's should contain "an indication of
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garS in knowledge and uncertainties which may be encountered."
 

This item was added to the earlier draft of the Principles as the
 

result of a broad consensus among the legal experts about its
 

importance. They felt that government decisionmakers should not
 

be misled by documents that claim scientific certainty where it
 

does not exist.
 

The experts also added other terms to the effects that an
 

EIA should describe. They amended the draft version of Principle
 

4(d) so that it now explicitly calls for evaluating "the direct,
 

indirect, cumulative, short-term and long-term effects" of the
 

proposed activity and alternatives. Experts from both developed
 

and developing countries explained the importance of including
 

this phrase, although one argued that what was needed were even
 

nore detailed guidelines to make its application easier.
 

Little discussion took place concerning the concept of
 

"mitigation" measures in Principle 4(e), a common element of
 

EIA's, although words were added to state that an EIA should not
 

merely list mitigation measures, but also include an "assessment
 

of those measures."
 

Consistent with other parts of the document, Principle 4(g)
 

calls for an indication of environmental effects on other states
 

or areas beyond national jurisdiction. Finally, an eigiizh item
 

was added to the earlier draft, namely a requirement for "a
 

brief, non-technical summary of the information" in the EIA.
 

This new Principle 4(h) is intended to make EIA's something more
 

than technical exercises, but instead processes that will
 

actually benefit the decisionmaking process
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The legal experts next turned their attention to the
 

involvement of the public, outside experts, and government
 

agencies other than the one preparing or considering the EIA.
 

Principle 7 states that "before a decision is made" on an
 

activity, there should be "appropriate opportunity to comment on
 

the EIA" by four categories of persons or organizations. The
 

four are rgovernment agencies, members of the public, experts in
 

relevant disciplines and interested groups." Principle 8 states
 

that the decision on the proposed activity should not be taken
 

"until an appropriate period has elapsed to consider comments"
 

submitted by the four groups (or by other states notified
 

pursuant to Principle 12, which we shall discuss later). Taking
 

public comment can aid the decisionmakers and give the public a
 

channel for expressing its views. For either purpose to be
 

accomplished, the experts agreed that the comments must be
 

considered for an appropriate period (Principle 8) and that this
 

must occur "before" a decision is made, not after the real
 

decision has occurred (Principle 7). The choice of these various
 

words was deliberate after several experts raised tl'ese points.
 

Some experts observed that their national EIA procedures allowed
 

more than just one chance to comment, while others did not want
 

to be required to provide more than one opportunity. The
 

compromise is that while Principle 7 does not say "opportunities"
 

in the plural, neither does it say "an" opportunity, in the
 

singular. The phrase "opportunity to comment" was chosen to
 

a'.low either approach. The experts also described with some care
 

who should comment. The original draft mentioned other
 

government agencies, members of the public, and scientific
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The last phrase was broadened to include non-scientific
 .,xperts. 


fields as well. Furthermore, several members of the Working
 

Group asked that "interested groups" be added to the Principles
 

in orderso include non-governmental organizations (NGO's) such
 

as citizen environmental groups, who often have useful views and
 

information to offer.
 

There was no particular debate on Principle 6, requiring
 

that information be examined "impartially" prior to a decision.
 

Ohe common intent was that EIA be an objective tool, not one that
 

is slanted in order to justify a proposal. In some countries all
 

or most of the information on the environmental impacts of a
 

proposed activity may be provided by the developer, rather than
 

generated by the government. Principle 6 stresses that in either
 

case the information should be "examined impartially" by the
 

government decisionmakers. Principle 9 also involves the actual
 

decision. After information in the EIA has been subject to
 

opportunity to comment, the comments have been considered, and
 

the information has been examined impartially (Principles 6, 7,
 

and 8), Principle 9 calls for the final decision to "be in
 

writing" and to "state the reasons therefore." Furthermore, if
 

measures are deemed necessary to "prevent, reduce or mitigate
 

damage to the environment," they should be included in the
 

decision on the proposed activity. Finally, the decision should
 

There was
 
be "made available" to interested persons or groups. 


no disagreement among the experts on the desirability of
 

decisions being in writing and stating their 
reasoning. The use
 

(such as mitigation) was
 
of environmentally protective measures 


phrased as a possibility, not an absolute, 
by the words "if any."
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As for making the decision available, some countries use official
 

publication of a notice for this purpose, but the final draft
 

carefully refrains from stating just how the decision is to be
 

made available. The phrase "interested persons or groups"
 

encompasses those who commented during the EIA process and
 

perhaps others as well.
 

Principle 10 occasioned a good deal of discussion, at least
 

in its draft form in a document from the Secretariat. The
 

erpert-, from somp cnnuntries considered iL dbsolutely essential
 

thit a "monitoring" program be instituted to check up on whether
 

environmental effects are as expected and to see that
 

requirements or stipulations in the decision (for example,
 

reIquirements for mitigation, pollution control, or the like) are
 

carried out. Others contended that monitoring is a component of
 

bo:ader government responsibilities and not part of the EIA
 

process. An attempt to resolve the impasse by switching to the
 

term "follow-up" did not succeed, The final compromise
 

emphasized discretion, stating, "Where it is justified," there
 

uould be "appropriate supervision" of (1) the activity, (2) its
 

!: o:tsthe environment, and
an (3) the provisions of the
 

dcs ion.
 

Principle 13 has to do with a different kind of follow-up or
 

assurance: the establishment of measures "to ensure
 

implementation of EIA procedures." The earlier draft of the
 

Principles explicitly called for court review (law suits) to
 

ensure that EIA is performed properly by all those involved.
 

Since some nations will prefer other methods to make certain that
 

their laws and procedures are respected, Principle 13 was
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completely overhauled to state simply that "appropriate" measures
 

should be adopted.
 

Finally, Principles 11 and 12 deal with the important
 

question of environmental effects that extend beyond a nation's
 

own borders -- the subject also of Goal 3. As first drafted, the
 

duty to notify, provide information, and consult was in a
 

different location in the document. It was moved to its position
 

following the encouragement for agreements among nations in order
 

to indicate that agreements should be consummated. The notion of
 

reciprocity was quite important to some experts, although others
 

were satisfied with a broader and independent duty of
 

notification and information exchange. One expert from South
 

America noted that the idea extends back at least 40 years for
 

water resources in Latin America. Nevertheless, the final
 

version of the two Principles is hedged about with several
 

qualifications. Principle 11 stresses that agreements among
 

states would be "on the basis of reciprocity" and would call for
 

notification and information exchange, but for consultation only
 

when "agreed-upon." The subject of these procedures would be
 

"the potential environmental effects which ar, likely to
 

significantly affect other States or areas beyond national
 

jurisdiction." Principle 12 states that the three procedures of
 

notification, information exchange, and consultation should be
 

accomplished "to tae extent possible. The transmission of
 

"relevant information from the EIA" is not to occur if prohibited
 

by national laws or regulations. Finally, and perhaps
 

repetitively, states should "enter into timely consultations,"
 

but only "when it is agreed between the States concerned." The
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observed that some other UNEP Principles and Guidelines
 

imposed m,.re definitive and unqualified duties of this type, but
 

the experts, in order to achieve consensus, finally drafted these
 

two Principles as stated.
 

The final document does not break new ground or make any
 

radical proposals. Some experts called for "flexibility" from
 

Ithe very first day and that is basically what they got. Many
 

nations and institutions that already have EIA procedures have
 

far more detailed and specific approaches, or take far more
 

definite stands on such issues as monitoring, public
 

participation, or enforcement.
 

The role of the proposed UNEP Goals and Principles of
 

Environmental Impact Assessment is simply to reflect an emerging
 

world-wide consensus that "look before you leap" is a sound
 

policy for sustainable development and environmental protection.
 

That such a consensus has emerged says a great deal about the
 

maturing and institutionalization of environmental concerns
 

around the globe in the 1980's.
 

For practical guidance in setting up an EIA process,
 

countries will have to look beyond these proposed Goals and
 

Principles, however, for they steadfastly avoid descending to the
 

level of actual guidelines or prescriptions. That task, in any
 

event, is not something to enL.rust to a committee whose members
 

feel obliged to defend separate national interests. Such a task
 

must be the work of small study groups, scholars, or individual
 

experts. Fortunately, many such works now exist. The UNEP
 

Environmental Law Programme has produced two new documents that
 

should be of interest to others in this regard. Fitst, a paper
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prepared by UNEP consultant Professor James Leape under the
 

director of UNEP's Iwona Rummel-Bulska, "Proposed Principles and
 
Guidelines on Environmental Impact Assessment" (UNEP/Wg.152/2),
 

is a treasure trove of ideas and analyses of EIA procedures in
 

various countries and organizations. It contains specific
 

suggestions for implementing guidelines, which the Working Group
 

decided was beyond their task and impossible to debate in the
 

nne-week meeting in Geneva. 
Taken not as official UNEP
 

recommendations, but as the suggestions of one highly qualified
 

legal expert, nonetheless, they are of substantial value to the
 

community of national environmental officials and environmental
 

lawyers. Second, a paper begun by Leape and updated by
 

consultant Carol Petsonk, again under Rummel-Bulska's direction,
 

"Survey of the EIA-Related Activities of Various International
 

Organizations" (UNEP/WG.152/3;, reports the responses to 
a
 

questionnaire circulated in 1986 and provides a "snapshot" of
 

many EIA approaches in organizations other than UNEP (to mention
 

just one, the UN's Economic Commission for Europe and North
 

America), evaluating their strengths and weaknesses.
 

To have such a wealth of material available and the somewhat
 

intimidating formality of the name 
"environmental impact
 

assessment" may lead some to conclude that, particularly for
 

developing countries, EIA is too complicated, expensive, or time

consuming a process to jump into. 
 A common thread of the meeting
 

of experts in Geneva on January 12-16, however, was that EIA can
 

be simple and informal when it needs to be, yet useful in
 

predicting (and perhaps thereby sidestepping) environmental
 

calamities. The representative from one developing country at
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the meeting described how he had persuaded his government 
of the
 

"I did not suggest that they establish a formal
 value of EIA: 


EIA process, I just suggested that they authorize 
the preparation
 

After we gained experience
of a simple EIA on a single project. 


some
 
doing this on a few projects -- and thereby avoided maki'.g 

-- we moved on to adoption of a mistakes in development decisions 


general EIA procedure." If the proposed UNEP Goals and
 

Principles can contribute to such a learning process 
and gradual
 

incorporation of environmental factors into development
 

decisions, they will have been a success.
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ANNEX 

GOALS MID PRIl(CIPLES OF E rVIrrAL IU2ACT 
ASSESSMIT
 

PRELIMINARY NOTE 

Environmental Inoact Assessment (EIA iW
 

ELA means an examination, analysis and assessment of planned

activities with a view 
 to ensuring environmentally sound and sustainable
 
development.
 

The Elk goals and principles set out below 
 are necessarily general

in nature and may be further refined when fulfilling EIA tasks at
 
the national, regicnal 
 and international levels. 

GOALS 

1. To establish that before decisions are 
taken by the coczetent authority 
or authorities to 	undertake or to authorize activities that are likely to
 
significantly 
affect the envirc-nment, the environmental effec:s of those 
activities should be taken fully into account. 

2. To prmoca he i=.l=eo-ac.j n of apardpriace procedures Iz 	all couc - escusiaenc wi.h ar .orl laws and deciiOn-aki ag proceses, through .hich heforegoiag goal na. be realized. 

3. To encourage the development of reciproca! procedurs for i.'or--a-ine::ca-o.;e, ZCo:!'_caaLon zand conaulcarco be;.qr 5 -. tec- whenproposed act!..ri:!cs are likely 'o hu'- s i fh - czaz ounda.-, - onthe eviromenc of those States. 

/ 	 in this document an assessment of the impact of a plannsd activity on the 
environment is referred to as an environmental impEct assessment (EIA). 
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PRDICTPLES 

PRINCIPLE 1 

States (including their competent authorities) should not undertake or
 
authorize activities without prior consideration, at an early stage, of their 
environmental effects. Where the extent, nature or location of a proposed
 
activity is such that it is likely to significantly affect environment, a comprehenaithe 
environmental impact assessment should be undertaken in accordance with the
 

following principleS.
 

Princiole 2
 

The c:iteria and procedures for determininq whether an activit is likely
7 

to siqnificantly affect 
the environment and is therefore subject 
to an EIA,
 
should be defined clearly by leaislatlon, reaulation, or other means, 
so that
 
subject activities can 
be quickly and surely identified, and EIA can be
 

applied as the .activity is being planned.
 

'/ For 
instance, this Principle may be imolemented throuch a variety of

mechanisms, includinq:
 

activities
(a) Lists of catecories of 
 / that by their nature are, or are not,likely to have siqnificant effects;
 

(b) Lists of areas that are 
of soecial Imoortance or sensitivity (such
as national Parks or wetland areas), 
so that any affectino such areas
 
is likely to have siqnificant effects; 
 activity
 

(c) Lists of cateoories of resources (such as 
water, tropical rain
forests, etc.), or environmental Problems (such as 
increased soil erosion,
desertification, deforestation) which are of special concern, 
so that an,
diminution of such resources or 
exacerbation of such Problems 
is likely to be
"significant";
 

(d) An "initial environmental evaluation", a quick and 
informal
assessment of the Proposed 
 / to determine whether its effects are 
likely

to be siqnificanti activity
 

(e) Criteria to quide determinations whether the effects of a prooosed

activity are 
likely to be significant.
 

If a listinq system is used, 
it is reccmmended that States reserve 
the
discretion to 
require the preoaration of an EIA 
 I on an ad hoc basis, toensure 
that they have the flexibility needed to resoond 
to unanticioated 
cases.
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PRIUCIPLE 3
 
In the 
 EUA
 

process the relevant significant
environmental issues should be identified and studied. 
Where appropriate, all
efforts should be made to identify these issues at an early stage in the
 
process.
 

Principle No.4
 

An 
 LI should include, at a minimum:
 
(a) A description of the proposed activity;
 
(b) A description of the potentially affected environment, including
specific information necessary for identifying and assessing the envircnmental 
effects of the proposed activity;
 
(c) A description of practical alternatives,.as appropriate;
(d) An assessment of the likely or potential environmental impacts of theproposed activity and alternatives, including the direct, indirect, cumulative,
 
short-term and long-term effects;

(e) An identification and description of measures available to mitigate
adverse environmental 
 impacts of the proposed activity and alternatives, 
and an assessment of those measures;
(f) An indication of gaps in knowledge and uncertainties which may be encountered ir 
compiling the required information;
 
(g) An indication of whether the environment of any other State or areas
beyond national Jurisdiction is likely to be affected by the proposed 
activity or alternatives;
 
(h) A brief, non-technical summary of the tnformation provided under the above 
headings. 

http:alternatives,.as
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Principle 5
 

The environmental effects in a~n 
EIA
 
with


should be assessed / a degree of detail commensurate with their
 

likely environmental significance. 

Princiole 6 

The information provided as part of EU
 

shouai be examined impartially-prior to the decision.
 

Principle 7 

on an activity

Before a decision is made/1overnment agencies, members of the public, 

exere 3 in relevant discip!Lnes and interested grous should be allowed 
apptopriate opportunity to comment on the EIA. 

Principle 8
 

A decision as to whether a proposed activity 
should be authorized or 
undertaken should not be taken until an appropriate period has elapsed to 
corgider commento pu-rsuan. to principles 7 and 22.. 

Principle 9
 

The decision on 
 any proposed activity subject to an EIA should be in 
vriting, state the reasons therefor, and include the provisions, if any, to 
urevent, reduce or mitigate damage to the environment.
 

This decisicn shculd be made availabl.e to interested personsl 



-5-


Principle 10
 

Where it is justified, folloW.gL, 
a decision on an activity which has boon
subject to an EIA, thn activity and its effects 
on the environment or the
provisions (pursuant to Principle 9) of the decision on thin activity should 
be subject to 
appropriate supervision.
 

Princiole _
 

Staten should endeavour to conclude bilateral, reEicnal or multilateralarrangements, as appropriate, 
so an to provide, 
on the basis of reciprocity,notification, exchange of information, and agreed-upon consultation on thepotential environmental effects of activities under their control or
Jurieiiction which are likely to significantly affect other States or areas
 
beyond national Jurisdiction.
 

Princinle12 

When information provided an part of an ELk indicates that the environmentithin another State is likely to be significantly affected by a proposedactivity, the State in which the activity is being planned should, to the 
extent possible:
 

(a) notify the potentially affected State of the propcsed activity;
(b) transmit to the potentially affected State any relevant information 

from the EIA, the transmission of which is not prohibited by 
national laws or regulations; and 

(c) when it is agreed between the States ccncerned, enter into 
timely consultations.
 

Princiole13 

Appropriate measures should be established to ensure implementation
 
of EIA procedures.
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Appendix C. Socioeconomic phenomena and pr,. -sses 

Ecological analysis Landscape- Landscape
and interpretation ecoS .vical synthesis ecolocical planning 

I Nature protec- Interests of nature Synthesis of :n
lion protection terests of nature 

and natural re
source protection 
on regional scale 

2 Natural resource Protection of soil Protection of soil. 
protection and recreation re- wat.zr resources 

sources and mineral re-
Sources 

3 Anthropogenic Interests of 
elements and urb.nization. in
technical phe- dus'rialization and 
nomena recication 

4 	 Anthropogenic Interests of agri
elements and culture, water and 
phenomena with forest management 
seminatural 
character 

5 Overlap of in- Synthesis and Regional projec-
terests in a land- evaluation of in- tion of interests in 
scape tercsts of particular alandscape 

economic branches 
prte:tion 


14. 	 Ecologically Sustainable Landscapes:
The Role of Spatial Configuration 

Richard T.T. Forman 

People attempt to improve their well-being. The environment provides materials. 
but also constrains the effort. This interplay between human aspiration and 
ecological integrity is an underlying theme of sustainable development and of 
this article. Alternating changes over a long time span is another theme. At 
times, technology .td organization have provided breakthroughs in sustainable 
societal developmen, whereas atother times, environmental constraints have 

caused social stagntion and human suffering (Clark and Munn. 1986: Jacobs 

and Munro. 1987). 
Spatial scale is vet another basic theme. Individual local ecosystems are 

sometimes enhancec,.but often degraded by humans. Such local ecosystems can 

change rapidly and markedly. and may he ptor candidates to plan for sustainabil

itv. At the other erd of our spatial scale, the biosphere exhibits considerable 

stability (Lovelock ..nd Margulis. 1974), but also recently manifests significant 

degradation. Playet Earth must be analyzed and must be carefully tended for 

sustainabilitv. Hos% ,ver. is that enough? Or is there another spatial scale that 

should receive p'iining and management for a sustainable environment? The 

landscape as a m t:ticof local ecosystems, and usually containing people and 

their activities, h:,,tromising charactristics and will be evaluated in this article. 

Ecological sp.tial theory focuses on (a) scale (e.g .Allen and Starr. 1982. 

O'Netni et al., 146; Milne et al.. 1989): (b)pattern or dispersion (random. 

regular. and aegregated) (e.g.. Greig-Smith. 1964: Pielou. 1974: Gardner et al.. 

1997). and id r --h dynamics (appearance. persistence. and disappearance) 



(e.g.. Pickett and White, 19S5; Bormann a:,d Liken 979; Levin, 1978; Paine 
and Levin, 1981). In contrast, the preent analysifiguration-that is. the uses on spatial con-adiaeency connt c'ion or juxtaposition of. for example,patches (Leopold, 1933. Harris. 19S"; Forman and Godron, 19S6 Merriam.1984; Davis, 19S6; Forman, 19 87a).


In a decade, sustainable development 
 (and similar ternis, sustainability or
sustainable environments) has attained a wide rnge of definitions, perhapsreflecting the many fields necessa.-, -or informed policy and action (Repetto,1985a; Clark and Munn, 1986; Jacobs and Munro, 19S7). A United Nationscommittee (World Committee on Environment and Development, 1987) summa-rizes the general tone of the concept in stating: "A sustainable condition for this
planet is one in vwhich there is stability, for both social and physicalachieved through meeting systems.the needs of the present without compromising theability of future generations to meet their owsn needs." Yet another definition willnot be proposed here, but both important strengths and significant shortcomingsof this concept should become clear in this article.

The objectives are to: (I) delineate key characteristics of sustainable develop-ment, (2) evaluate the applicability of the concept to the landscape scale. and 13)examine the regulatory role of spatial configuration key variables underlvingsustainability Human demography 
on 

and direct economic considerations, bothimportant to sustainable development, are widely discussed elsewhere and notanalyzed here. However, each is indirectly mirrored in the present focus on themajor ecological and human dimensions controlling sustainabilitv 

The general approach is 
 to first consider the concept of sustainable develop-ment in terms of time and change, variables and values, and spatial scales. Thenlandscape ecology (Neef. 1967: Risser et al.. 1984: Naveh and Lieberman. 1984:Forman and Godron. 1986: Merriam. 1984: Turner. 1987: Forman and Moore.1989). and especially spatial configuration. will be used in considering the basictypes of landscapes and their promise as sustainable environments, 

Sustainable Development 

Time atl Caone 
A constant world is impossible and cannot be an objective of sustainabledevelopment. Dreams of constancy have led inexorably to revolutiona- up-heavals. the demise of utopias, and obsolescent industries (C. S. Hollin,.personal commjunicationi 

What then natureis the of stability in sustainable development? It is notphysical s',,tem stability., 'here. with nee-thible biomass. the rock outcrop or 
concrete run,.ay is essentially the same year m and year out (Forman andGodron. I0So) Nor is itt rearrecove, in(or resilient)
.biomass. [he 
 sstem isreadily' disturbed but recovers rapidly.stability. %% Nor is it resistancehere the ,.,tcn.coimionl,. t h hi onia,, resists alteration but 

when altered rec ;slo',lv. Rather it is rnosaic stabilir'. a shifting mosaic
(Borrannand Lik 1979)'rpachdnamics(Levin 198 Paineand levin,1981; Pickett and White. 19S5). where "he system isheterogeneous and maychange gradually or remain in steadv, state, while the component spatial unitschange at varing rates and intensities. It is like looking down on a city at night"shere lights blink on off. theand but total amount of light remains nearlyconstant.
 

A mosaic is the 
most conspicuous characteristic of the planet, a continent, aregion, or a landscape. All ecological and human processes are spatially differentiated in the mosaic. Thus. mosaic stability, which includes changes, evenradical changes. w.ithin specifi- spatial units, is a keY element of sustainable 
deelopment. 

But more important than the simple recognition of spatial heterogeneity oroverall mosaic stability, is understanding the role of spatialconfiguration. That
is. the specific juxtaposition. adjacency, and connection of spatial units hasmanilold eftects theon system, including regulatory processes.A second key elent of sustainablechange inevitable developmentare and is that adaptabilitycn a e important. Biological organisms andinable n. loaonis and humansbtan humans bothadapt to and create change. For the ecological or physical system this includesclimatic chance and biological evolution. Social system change, broadly including economics and culture. includes technology and changing social and territorial organization (Brooks. 1986). All these changes operate over man'scales, but especially critical here are 
time 

human generations, centuries, and even 
millennia. 

A third important characteristic of sustainable development is the time periodinvolved. At least several human generations, or more than a century, seems tobe the appropriate time scale (Clark and Munn. !986i. Planning and politicaldecisions bv social and territorial institutions are primarly short-term, fromhours to a few years. rarely more than a decade. Individuals and families may 
extend that range at times to give a higher rioritv to sliehtlv loneer-term 
decisions. But sustainability implies a much longer time frame. Indeed. the 

are said to have considered only thines that 
last at least seven gencrations (ca. 110 years) to be imponant. Learngm, from atleast tso centuries of histc.' provides 

Iroquois Indians of North America 

ecolo.ica! .ind huin:1ri nterac:ion, some insight into chanee relatediClark toand :,lunn. 19SO). Perhaps historicalanalyses of cycles oi clirnatic change. biologtcal evolut:on pulses. major technological innosations. and so on. could make the time period of sustainablhdeveopr.nt re 'hunprecise 'over hum1an 2eneratcn.S
Finally it is essential :oconsider rates. Some ecoloc:cai and human variableschange sloIo.le ethers change rapidly.ous states. '. hereas Some are c'. c*ic. retumnig to previothers are or atnot. least do not retum to precisely the 

crevious state. C.cles ma, be regular or highly :regular in frequency and
amplitude. In the time frame of human generat:ons or centuries the slowab.cs, varty p~call\ ssith ;rregular cycles. arc or pa-cula :merto
d-'.clopmcni tloliig. Itgo. Brook.. 

ustainable 
In9t,. C~irk. lO;5 . The-e slo..ly chane

http:sloIo.le
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ing. usuaaly cyclic variables or foundation variablesare tPWnderlying regula-
tory' foundation determining whether a development is sustainable or not, and 
they will be examined in more detail later in this article. 

The expansion of the human system may reflect a certain phase in the cycle of 
a slow variable, when, for example, innovation (Haggett et al.. 1977), technolo-
gy. and environmental resources mesh in a new way. This phase usually alter- 
nates with a phase of maintenance or contraction, when. for example, famine, 
war, pestilence, or atmospheric degradation predominates. Development usually 
implies expansion of the human system or built environment, and therefore 
primarily relates to only one of the alternating temporal phases of a sustained 
environment. 

Consequently. I prefer the term sus:ainable environmnent (or sustainable 
biosphere, sustainable landscape. sustainability, etc.). which encompasses boththe e or development phases and the contracion or stagnawhcn phases, 

Nevertheless, here all the terms will be used esseitially synonymously. Human-
kind presumably' wants to plan for or establish a sustainable environmert; this 

a not permit susta dnteractions may or may na utinable developm-ent in the narrow%sensc, %therepermanent expansion is the goal. The law,%s of thermodynamics and the lessons of 
ecoiogy suggest the futility of the latter, 

In summar., a sustainable environment (or sustainable development) inciudes 
four key characteristics: a time period of several human generations; adaptability 
and change in ecological and human systems: slowly changing (foundation) 
variables usually with irregular cycles; and mosaic stab',it. pairittng ongoing 
rapid fluctuations within component spatial units. 

Variables and Values 

It is not possible to eliminate values from sustainable development. The values 
associated %..itha variable van- from person to person, political group to group. 
and time to time. Consequently. it seems best to minimize values in the concept 
and to use an operational concept of sustainahle development. In this manner, a 
par,!cular case of development may be tested objectively to determine whether it 
was sustainable or not. presumably with general agreement on the results by 
persons or groups with different values. It also avoids the inappropriate assigning 
of economi or monetar". values t many variables, such as friendship, rare 
spec:es. and aesthet:cs. that at times. and to some people, have more value than 
bread or gold s p l a m lt 

The test of -suiainabit,.mut nclude both ecolo.ical and human dimensions 
iBugnicouri. !)S7 Sunkel. 19S7. Gadail. 19S7. Is ecological iecgrity main-
tamed or attained ' Are human as irations maintained or achiesed'INote that at 
this broad eneral lc'.el values are explict: It s good to maintain or achieve 
ce o l l t l'e ,Ii h.11 . ,itil[I , l. 

As m -: c ab i.,e.it i. 1tt'.e ct 01 slo,-kl chanin Or :oundation variables. 
~ rathcr hiii rapi,'ll. eh~ w '.,tn.hlqc., th-it irc )f prmniava interst% In the time 

fratneit ,ust inahle dselorn ent Milling.h I1)0: person:il communication). It is 

I ;. Sustainable Landscapes 

convenient and usefui q v UI Ll 1oundation variables into ecological and 
human categories (Table 1), recognizing that there are important feedbacks 
among variables within a category and between categories. 

Socioecononic variables, such as equitable control over resources. secuity, 
material progress, social and educational institutions, and gross economic prod
uct, might be added to those underlying human aspirations (Table 1). However, 
caution is warranted because generally these are heavily value-laden, and change 
significantly in sh-)rt time frames. 

These are variaoles (Table I) the levels of which determine whether an 
environment is sustainable or not. Each variable in turn is controlled by a 
complex of more specific regulator," processes. For example, several processes 
described in the soil loss equation (jenny, 19S0) determine the rate of soil 
erosion, and hence the amouat and fertility of soil present. Similarly. many
factors and processes affect the abundance of housing. including raw materials, 
transportation, soil or substrate suitability, an 

Many th*onainvralswl hag If hoehr mhsznMarty of the foundation variables will change together, emphasizing the 
or feedbacks present. For example, widespread soil loss is typically 

,rinr,'d with major decreases in atmospheric quality, biological diversity, and 
cultural cohericn. Severe famines are commonly associated with losses in bio
logical produc'ility. in fuel, and in health. Long-term gains in variables are also 
generally correlated. These gamns and losses produce the slow irregular patterns 
of chance in foundatiun vaiab.?-, and underlie the manifest alternating phases of 
human development and stagnation or degradation. 

High qualities or levels of the variables maintain or achieve ecological 

integrity aad human aspirations. Uninterrupted noncyclic development or expan

sion of the built environment is nsustainable. It can be expected to lead 

inevitably to crash, usually a rapid acute degradation. Sinking examples of 
unsustained environments with human causes are the massive deforestation of 
central China ca. 3000 !.c.. resulting in .enturies of siltation and floods: the 
overgrazing of many Mediterranean 'ands. resulting in loss of soil and biological 
productivity: and the 1930s dust bov.l of th- :or:h American Great Plains. 

Table I Slo',! changing :oandatn ;ariabes that regulate sus'aiab!e de,lopment. 

Variables 

ab Sr.
 

% undcrl.iv ec olo:cal intis:v 

c Bileal rde.t. 
d Fresh s,.tcr 
c 

t. :tioperc 
It V . ritblc ', mdc rloinc: nu m .nn a p iratio ns 

" F.
 
5 cc : ',,hcwn .in, ,ihcr-ti
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resulting in desertification of an area the size of France W1lhailand (Worster.1979). Thus, in a sustainable environment the achievement of ecological integri-ty and human aspirations continues through both the development or expansionphases, and the stagnation or modest degradation phases.
Finally. we must consider the special otrole recovery time for a variable 

(Forman. 1 )87b: Repetto. 1985b). Fortunately, few changes are permanent orirreversible (such as species extinction). Most characteristics can recover rapid-
ly. For example, a farmer can turn a forest into field overnight by cutting, adesert into rice culture by irrigation, or rice culture into desert by turning off the 
water. However. it is the group of nearly irreversible or long-recovery-time
characteristics that is of special interest in sustainability. Primeval forest cutting.
suburban spread. severe wind erosion, siltation of key surface-water im-poundmen., and smelterheavy-metal establishment are examples Here the 
recovry time is often measured in human generations or centure,. exactly the
time :cale critical in sustainable environments 

Spurial ScaleW 

Much of the thought on sustainable development focuses on the planet85a; Clark and Munn. 
orbiosphere (Repetto, 19 

1986). Such a focus is essent:al. 
because if humanity does not desigLn a sustainable planet, there is no habitableplace to go Furthermore. sustainability at biospherethe scale has importat 
effects on sustainability at finer spatial scales, as hierarchy theory demonstrates(Allen and Starr, Clark.1982: 1985; O'Neill et al., 1986). 

Nevertheless, biological and human survival probably depends also on sus-tainability at finer scales. Both the effectiveness of planning and management
and the simple prbability of success in attaining sustainability differ sharply 
according to spatial scale. This issue will be examined below, but first it is
important to consider the options for spatial scale, and explore what controls th : 
foundation variables at each scale. 

The basic options, in addition to the biosphere, are the continent. biome.region. landscape. and local ecosystem. The continent and biome (McNeely.1987) usually have distinct boundaries, but in most cases are only loosely tiedtogether by transportation and economics. and encompass extremely dissimilar 
areas of human land use. The region (such as the southwestern USA. south%,es,-
ern Australia. the Loire valley, the Andes of Venezuela, and the maritim,.
provinces of Canada) often has diffuse boundaries, determined by a complex ofphysiographic. cultura' economic, political, and climatic f"-tors. It is tied
together relatively tightly by transportation, communication, and culture, but it 
extremely diverse ecologically. An example differentiating the region from a 
landscape is instructive. 

New England in the US is a relatively distinct, widely recognized region
'. (Figure 1). Its boundaries include occan, aan long lake. remoteness from-3 early centers of European ' ettlemenr :mnd the rt',;, of hi,,tori. I .. :Wii
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POTENTIAL NATURIJEGETATION 
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Figure I. The New England region, with potential natural vegetation mapped. and withexamples of present landscape types located. Potential natu.'al vegetation, modified from
Kuchler (1964). is in the hypothetical absence of human effects. The eight landscape
types present in the region are not m:pped; rather, the locations or two examples of each 

amarked. The first four landscape typest deciduous forest. agricilture, spruce-fir, and
suburbia) are widespread, while the latter four are small and scattered. 



comodation. New England is tied together bva co' "limate,a tradition of 

governing by town meeting, a transportation netwkoi f-rid cultural nuancesincluding architcture, religion, and language. Ho.,ev.different purtions ofthe region differ markedly in their ecolog--c. . the -A.ild--om spruce-ir
(boreal) forests of the high mountains to the houses and exotic species of
suburbia. 

This region is composed of at least eight landscape types, each land-
scape being a coherent repetitive land mosaic extending for kilometers (Formanand Godron, 19S1: 19S6). Four types are widespread (deciduous forest land-
scapes, suburban landscapes, agricultural landscapes, and snruce-fir land-scapes), and at least foui more (urban. salt pine barren,marsh. and alpine
landscapes) are scattered %kithin these (Figure 1). Each type could be subdividedfor special purposes-e.g., cultivated and pasture landscapes instead of agricul-
ture, or oak and northern hardwoods landscapes in lieu of deciduous forest. Inthe region, tv.o or three alpine landscapes and about six urban landscapes
present. Overall, 

are 
the Ne,, England region is composed of several dozen land-scapes. 


Each landscape is a mosaic where the local 
 ecosystems or land uses are
repeated in similar form throughout (Forman and Godron. :986). Thus. whereasdifferent sections of a region are quite dissimilar ecologically, the landscape 
manifests an ecological unity with similar ecological conditions found in allsections.ectnstl fA 


At a strl
finer scale the local relativel, homogeneous ecosystem, such as amarsh. a corfield, a %koodlot. or a pond. might also be managed fortainability. In areas remote from sus-human activity, some individual ecosystemsremain in similar form for generations or centuries. However, in such areas.
major natural disturbances significantly alter many of the ecosystems in 
this time frame iPickett and White. 1985: Runkle. 19S2. Mooney and Godron. 
1983). loreover. in most landscapes today human population or activityis pronounced. Here. few. local ecosystems escape major and frequent altera
a landscape ts. nutn shrt te oal ecosstem inmosaic should be planned, managed, andall it is a p ro m is ing spatial cared for. but over-n o t sca le for p la n n in ,.a s u stain a b le env iron. 

not me ntsand 
In summary', an operational concept of sustainable de-elopment that mini-The ke y s l o w l.v cr,:mizes val u e s is re c om m e nded . cha n o r foundatio n variablesc 

rit ar 

ity, freh .are soil. 


undel\ flgecog..alsol -catecoriesite 
'water. oceans, bo!o.ical production, biological divers-and air. and those underlin. human aspirations are 

basic human needs ot top ,d.health and housin, fuel. and cultural cohesion and 
dert.N lam, of the rt :nterlinked and chanee to,-etcibtog thr. producin gder,;o fta h . an.NLe -,airerechan. rhnk d nd the slo'., otc. -hunce expected in sustainable en.tronments Certain ncarl,%irreversible '.artable iwith Ion, reco'. er:. ti.cs are of spec:al concern in sustain-

able en'tronn-cnts While mo,,t sustairahilit, literature has focused on the -bosphrcrc. l .... .thin ! e"." I n clthlp n nl 'piti11,al1sCale loi 
" planing a utaainale en ,n:tent.landscape-element,.' 


Role of Landscape Ecology
 

Deeper insight irlw'andscapes and their ecology is now required. A briefintroduction to landscape ecology precedes amore detailed analysis uf landscape
types. Four fundamental landscape types are identified. For each, the key spatial
structures or configuration are pinpointed, and in turn, their effects on [he
foundation variables of sustainable environments are illustrated. 

Landscape Ecology in Brief
 
Landscape ecology 
 focuses on the spatial relationships, fluxes. and changes inspecies, energy', and materials across large land mosaics (Forman and Godron. 
1981; 19S6, Risser et al., 19S4; Brandt and Ag,"er. 1984; Turner, 1987). Astr-cural approach to landscape ecology elucidates how these objects (species.
trg. and r-iterials) are distributed in relation to the Sizes. shapes. numbers.kinds, and configuration of the ecosystems or landscape elements present. Patch,

corridor. and background matrix analyses have been paricularly fruitful.
A functional approach builds on this and explores the interactions among the

landscape elements, that is. the flosss of objects between adjacent ecosystems
or through the mosaic. Edge and stream corridor studies, forest-field interactions, and vertebrate radiotracking studies have provided especially rich 

yinsiahis.
dynamic or change approach focuses on the alteration in structure and

function of the ecological mosaic over time. Geographic-infor-maticn-system andsatellite-image technology, landscape logging patterns. and quantitative modeltribtedhsig 1aenifca ere. 
Almost all the principles and theory emerging at the landscape scale appear

applicable to a region or any other spatially heterogeneous ecological system. 

Basic Landscape Types 

Landscapes are often differentiated according to veee:awon. phsiocra hv. arncultural practices. human popu',ions, and the like. Hol.er.l si i a i nb s d o h r c d u tu t a fundamentalr l u ci n l n y a i ci i

~~~~~classification based on the prec-dinig doesstructuralfntoaaddnmc1nidevelopmental) charactcristic s not vet exist (Forman and Godron.1986). For convenience, therefore, all landscapesa e oi s b e w.ill be separated into fourd n stu u r l h ra 'r ti s a ne (1 s at t
rd p h a 

based on structural charac-cristics alone: (It scattered patch

scapes. (I)network landscapes. interdigitated landscapes, 

lan
board landscapes and2S) t4)checker-Rather than being mutually exclusie. thle cateCoies shouldbe 
tp-ia ns e
ofes 

located n the tetrahed ral and each containsg 


. ch ttp
 
thporrisoroitdoucetaero.Alsicfcnadcaegroluitte. proporti ns of the 

structure rereene bn ca 

ScW:c rc- Londwc.
lh1i l.illdcIpc h. a predoniiii;int b.lcl.rou~d mtainri of one eco'.stem or 
lndscpe-el menttypet n uivh patcrhs'- 0f .n..%e.inh f one ororrn'e.,,,r oth--' pes ae enote t'. 



meshed (Figure 2). Examples are suburbia with st * d school yards, desert
 
with scattered oases, and ranoelatnd vith patches g ods, The key spatial _ "
 
characteristics of the scattered patch landscape are: (a) relative atec of the tnatrix,
 
(b). patch sizes, (c) intermatc, distances, and (d) patch dispersion (aggrezation,
 
regularity, or randomness).
 

These spatial configurations in a landscape in turn exert regulatory controls on 
many of the foundation variables. Far example. rclati.c area has a major effect 
on the source and sink functions of the matrix. Thus, dust. nitrogen oxides, and 
smoke from an extensive matrix will significantly alter atmospheric quality. An b. Network landscapes 
extensive natrix may also saturate or alter the enmeshed patches (examples are 
the oais effect %here heat from dry surroundin-as desiccates a moist patch. or 
where high human populations overexploit the fuclood in scattered woods). 
Interpatch distance affects the spread of many disturbances, species, and pests 
from patch to patch (Johnson. 198S). It also may regulate pest outbreaks in the 
matrix by providing stepping stones for the movetent of controlling predators. 

Thus the scatterel-patch landscape has unique spatial configurations of local 
ecosystems. These configurations exert major controls on the levels of slowly 
changing variables that determine sustainable development. 

.Ver,ork Lanscapes c. Interdigitated landscapes 

These are hharactericdb\ prominent intersecting cordors throughout the land
scare (F'"ure -). Examples arc hedgerow grid- in pastureland, logging roads in 

forest, and dendritic irr:gation or stream systems in grassland The key spatial 
characters are: (a) corridor wxidth. (b) connectivity, (c net.ork circuitr'. (d) 
mesh size. (e) node size. and (0 node distribution. 

Numeirous effe,:ts on foundation variables are evident. Food-crop produet:on. 
soil desiccatton and erosion in some areas depend heavily on the width and 
connectivity of indbreak corridors (Cabom. 1965: Les Bocaces. 1976: Fornan 
and Baudry. 19S4: Baudr.. 19S-': Rvszkowski and Kedziora. 11.'7) The :nove
ment of ;wide-raneine. often rare mammals is doubtless tronelv affected by 
connectivity and circuitr. F!o,,ding and .%ater quality depend on stream corridor d. Checkerboard landscapes 

or riparian systems tDavenport et al., 1976; Gorhatm et al.. 1979; Schlosser and 
Kr 1981. V-. and Timrnmons. 1982: Low rance et al.. 19S-: Decamp- et al.. 
l9S.S, inde,-'u. mi'rv coastal marine fisheries. nutrient levels, and dc'ta formla
t'ons 0 ner .1 and hedgerow corridor s,,stems that inhibit erosion.
 
Cor:numt. a.Itural cohesion, as wetl as di'.ersits. are sicnificantly en
hanced by ihc separatine effect of corridors-such as ,reenhelts between sub
urban neigthborhoods. or laree viidlife corridors that prevent strip (or nbbon)
 
development and naintain the integrity of towns.
 

Interiieirt:rtedLamdscapes 
Figure 2. Four basic landscape tpes characterized by stracture In each !sndca.-only 

Here txo or more cont-nuous landscare-element t..pc, are pronmrnlt atid mesh t'o i.pes of landscape elenleis (ecosystems or land uses) arenuded, ind:cated by 

,r 1ntcinnge7 tF: Curc 2). ire black and -ombnmes characterist!c .'f oandcap type.t c!r coni ntn bou ndar-. a:x housL5, thite. The dendritic example 

de'.elopt icnia! '' roads nArtiiter .ithi., Th: tUlbuill sLirrundiuti . .tnd ari- i:c:.',.rk and scatered patch.
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culture and forest interdigitating in a rndge ano ey area. The predominant
spatial characteristics are the: (a) relati, : areas of each element type; (b) abun-
dance and orientation of peninsulas; 
 anJ (c length and width of peninsulas.Peninsular orientation significantly affects wind penetration and crop produc-
tion. and width constrains housing developments and biological diversity (Milne
and Forman. 
 1986; Forman and Godror 1986) Total boundary length may be

considerable in this landscape. resulting 
 n high densities of edge species as wellas animals that require two or more ecosystems in proximity. Interactionsbetween ecosystems are rampant in interdigitated landscapes. where, for ex-
ample. herds of field herbivores inhibit torest regeneration in %%
oods. and forestherbivore herds ravish adiacent agricuhitral plantings 

Checkerboaid Lundacupt1 ea 

Thesw landscapes have a grid with isoalternating cells of the grid (Figure or miore laindscape-cleincnt types2). Examples are some systematicallyIII 
managed logging pattems, someand highly regular agricultural fields with
alternating crops. The salient spatial chiracteristics here are: (a) 
 crain size of the
landscape (due to the average area or diameter of component patches): (b) theregularity or completeness of the grid; md (c)total boundary length (or amount
at edge). 


Grain -ize of the landscape determires the abundance of interior species and
biological diversity, because a fine-grained landscape contains primarily general-
ist species such as weeds and edge species (Forman and Godron, 
 1986; Franklin

and Forman. 1987). Regularity and completeness of the grid control the move-

ment and colonization of many objects such as crop pollinators, disease vectors, 

and people (O'Brien, 1984; Hudson, 1985). The regeneration of trees for forest
production is often enhanced in a logget checkerboard, and binldary-relatedphenomena such as tree atue ofe1987. Bt te hghl diseced
blowdowns it widespread (Franklin and Forman.ceckrbord andcap mens hatcomponents
1987). But the highly dissected nature of he checkeboard landscape means thatextensive stretches of matrix or patch are absent, thus minimizing, for example,atmospheric dust pollution in dry areas or the buildup of extensive tires. Check-erboards may enhance human culture by providing proximity for kinship with 
nature (Bugnicourt. 1987. Gadeil. 1987i. 

landscape the ourlanscaepresentedIn summary, the four type~sirx~ prsentd ehibtexhibit sarpy dffeentconstancy'sharply differentspatial contiguration of local ecosystems. These spatial configurations exert
manifold and major regulatory contro; 
 on the slow cyclic vriable
able environmentso 

Landscapes ana Sustainability 

The biosphere is an important scale for A -tainability, not only because we have no other place to live. but because in a Hierarchical system the conditions at abroad scale affect those at finer scales 
Concurrently. coriditions in a smaller unit affect the broader scale, as well as 

conditions in neighboring comparable -- all units (O'Neill et al . l96. Hall. 

1981). Th"10pre it is critical to identify the most appropriate fine-scale unit to
plan and ricnage for sustainability.

The farther we get away from an individual caring for his or her own garden.the less effective planning and management decisions are. Thus managing a locaecosystem may be easy, but managing the planet very difficult (ignoring thepolitical qac,tion of whether it is good for humankind to have one or a fe;y 
persons managing the world).


Converse!,,. the probability 
 of achieving sustainability decreases at finerscales. Large rapid fluctuations in individual ecosystems are normal, whereas thebroad-scale natural regulatory processes provide considerable stability, as suggested by the Gaia hypothesis or empirical result (Lovelock and Margulis, 1974: 
McElroy. 1986: Ryszkowski and Kedziora. 1987). Again our attention is drawnto identifying a scale most appropriate for human planning and management forsustainable development 

As note I1above. the landscape hascontinent significant advantages ov er the regiorn orfr sustainable development. Its relatively distinct boundaries and thecommonality of ecological process over its area, combined with the developingscientific understanding from landscape ecology, point to the landscape at .1highly promising scale for a sustained environment.
Unfortunately case studies from which to draw lessons are few. A lucidanalysis of a New Brunswick, Canaua. landscape (Regier and Baskeiille, 19S6.Wynn,ls O Hall, 1981) showed a two-century period of relative stability torthe human community. concurent with changing resource use todue overexploitation, and with a continuously shrinking resource base. Eventually, CLonomic stagnation and contraction arrived. This temporal analysis demonstrated

the essential requirement for both ecological and human dimensions in sustan
able development. 

More d tailespatially explicit information on the ecoloical and humanl 
core d is availablevail ale for the Pineir theBarrenso landscapeecogicalof the stateand humnof Nes.Jersey, USA over three centuries (Forman. 1979 Collins and Russell, 1988).and would be promising for an evaluation of the characteristics of sustainability.It appears that some population and cultural stability, along with some overall re rstat sle rom: spatially differentiat oucwtype vallresource stability. resulted I sed resource type. availabil
it,. and use:in linkages with four types of surrounding landscapes.


D 

a low overall resource base that inhibited city formation: and some 

-e pes of the landsca 
Despite te paucit of case studies at the landscape scale, spaal configuration is a sim)le and concrete handle for planners and managers. An example I,useful. A fan-mer will maximize grain productionecosystem. -he farmer's town or county 

on his or her field-a localwill balance grain production. cleaiwater. rec-eion. and so on, in its area. not by requiring one tent site and on:small wetlar.d in each grain field, but by spatial differentiation (zoning, gov(,cn.ment incentives, etc.). The willstate balance grain production, clean water.recreation. industrial areas. rare and endangered species, transportation systeris.and so on. in a similar manner. The spatial configuration of the mosaic of good
soils. strea-1 corridors. indisrmal areas and the like controls in a mawon wav 
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levels of the variablcs attained. Adjacency. the effect airirjoining system has on 
a landscape element, is especially critical hcre (Forman 19S7). and is readily 

incorporated into planning and managerrient. 
Thus a planner generally can consider manry possible spatial configurations in 

a landscape to achieve a part,,ular lesel of a variable, such as grain production, 
housing density, or available fresh .ater. Similarly, a particular level of many 
variables, such as those urderlying ecological integritv or achievement of human 
aspiration, can be produced ,aith a certain spatial configuration of landscape 
el,:ment,. Rearranging the confi1uration should alnrost always increase or de-
crease ecological integritv. 

This leads to a provocative hypothesis. I suspect that for any landscape, or 
major portion of a landscape. there exists an optimal spatial configuration of 
ecosystern and land uses to maximize ecological inreerity. achievement of 
human aspirations, or sustainability of an environment. If s. the challeoge is to 
find it. The devel ipment of theory and prir.iples at the landscape scale %%ill 
enhancenallleour abil itv to meet this difficult. but tractable, challene.us ritu to m oisaicumlt. ut tracanle. andsaes 

e he. theaist bi lite . n t datband ofhedgerowFi nlly.p tolet us ne ot h fram ou landses e
birphere together. using both the time frames and foundation variables of 
sustainable development. At any time, individual landscapes are in different 

phases of their irregular cycles of slowly changing foundation variables. Yet 
w,,hen comnbined into a global mosaic of landscapes, sustained stability of the 
biosphere may be -ossible. Why don't we tend. tenderly and sustainably. each 
garden of the mosaic? 

Stnnnttmnr~ and Conclusion 

e have xplod he trface be sustainable deelopment and landscape
ecology to identify key characteristicq of sustainable environments. examine 
their applicability to landscapes. at •a scale finer than that of the biosphere, and 
evaluate the role of spatial configuration in regulating variables critical to a 
sustainable environment. An operational concept of sustainable environments 
that minimizes values has been recommended. Kev' sustainabilit. characteristics 
include .. tie frame of several human generations (more than a centurv,. slov. 
reealatc. foundation variables s ith irregular cycles, adaptability and change in-
ecological and hunan ;"stems. a mosaic stability that allovs ongoine flucta-

-~ ~~~~~~~,Late ant tra1ns,:rat t70 Ct '-,-='~ tlons within individual spatial units. At least six foundation variables are required
for attaining ecological integritv and three for aichieving human aspiration. Most 
are linked and chance slow.ly together. Four basic landscape types in the bio-

sonere w,,,ere identified based on spatial structure alone: l scattered patch 
landscapes. (2) nets.ork landscapes, (3) irterdigitated landscapes. and (4) check-
eroardle spatial charac:cr,istics of each w.%.eredelineated based 
ot a dscrpc ec og y thieot , aind cxa iples of the:r elfect oin loundation v.iri-

ablcs preseited Evidence points to the landscape as an optimal spatial scale for 

Iorna-1. ,usraralie Lanuscalpc 

pl2ming and nai.l1g tora sustainable ensironment, and this should co hand in 
hand s ith sustainability of the planet. 
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Rather than only tying dowsn neat packages of knowledge, the sequence of 
chapters here is designed to forge new linkages and explore dimensions of an 
emerging frontier. Beginning wsi:h a historical background. the book progresses 
from natural processes in shor-term change, to interacting natural and human 
processes in unplanned !on,-termi change, to change by design. that is. human 
planning and nana,''"t. Th, distinctive integration of natural processes and 
human acti'ites, is In ctnl' a hallmark of landscape ecology. 

A 	 second distingui'hin "eature is the focus on spatial heterogteneitv and its 
colo'ical consequcncs. \"e :an describe and model, albeit primitively, the 

stincture. fluxes and changes in a landscape system of patches. corridors and 
matrix. But understanding With predictive ability how, a species. including Homo 
s5taicins. rea'ts to. uses. and deends on spatial heterogeneity remains an impor
tant challenge. 

Planning and manageme:t for a sinele ecological or human characteristic. 
such as crop production. biediversity. housing. or erosion control, on a small 
parcel wvithin a landscape is commonplace and shon-tem . But planning and 
manage ment that balances the rane of characteristics of ecological integrity and 
hittan aspiration it opIZ m:n spattial arrang: .ents (-cr the landscape is the 
tmaytr objectipe. Such a goal .ouid lead to greater shot-term value, as -cel! as a
-tustair',he cnvironrcnt. To cconiih this ',e must look he'-.ond methodolocY 

in planning and tctaeme:t:, aid ar:cu!.te and Iutid on undcri-tt thcorv. 
c ,pectailv the rcga"Jator," prcc::,ct ,. 
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CHAPTER 2 

Recommended Methodologies for Rapid
 

Environmental Impact Assessment in
 
Developing Countries:
 

Experiences Derived from Case Studies in
 
Thailand
 

B. N. Lohani and N. Halim 

En vironmental Engineering Divisioa,
 
Asian Instiute of Technology.
 

Bangkok. Thailind
 

INTRODUCTION 

1.WK OF environmental consideration in planning development projects could 
THF with the 
result in ievere impacts on the natural environment. And coupled 

the social and ecmionil 
deraidtion of natural resources could be the impact%on 

itructure of man% communities. Therefore any developmental .ndeamour require', 

the anaksis of the need of such a project. and the monetur' cost benefit 
not onI, 
invohed. but also should conduct an environmental imtact assessment to look int 

the c1lects of the proposed development project on the environment. 
(EIA) ,.mprtCe three .eiitient,assessment 


elements: identific:aton. prediction and evaluatiun:

The environmental impact 

Identification
 

dect iption )I the esimting environmental svstem
 

- determination ,t the components of the project
 

Predictinn 

- ide tifticatitin i the environmental modification that mu%be %gnttifeant 

- torecasting ot the quantity and/or spatial dimension of change in the environmeti 

identified 
estimation ot the prohability th at the impact will occur 
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FOREWORD 

Man cannot survive on this planet without utilizing its natural re
sources prudently. Every human action affects the world around us in 
some degree and the full effect is difficult to assess because of complex 
relations among living and nonliving things. Under the circumstances 
one can neither expect to restore the entire past nor preserve the entire 
present for future generations. However all ca, and should strive for 
proper balance between resource de\Kopment and maintenance of pleasant 
surroundings. 

The Environmental Policy Act of 1969 and the reports on environ
mental assessment that it requires are aimed at insuring such a balanced 
approach. To be effective we must provide a system fr relIating large 
numbers of actions and environmental factors and for placing value 
judgments on impacts xhich are diflicult to quantify. 

At my request the Geological Survey hat developed an information 
matrix system that is described and modeled in this Circular. It is pub
lished with the thought that it will serve as a useful guide for environ
mental impact reporting and as a systematic reference. Those who share 
with us the desire to retain or improve the (luality of our environment 
will recognize that this report is a sincere but still preliminary effort to 
fill an interim need. We hope that suggestions from others will improve 
this framework. 

ROGERS C. B. MORTON 
Secretary of the Interior 

in 



A Procedure for Evaluating Environmental Impact 
By Luna B.Leopold, Frank E.Clarke, Bruce B.Hanshaw, and James R. Balsley 

PREAMBLE 


In 
 a recent article in "Science" discussing the En-vironmental Policy Act of 1969, Gillette (1971) states 
"The law's ;nstructions for preparing an impactport apparently are renot specific enough to insure thatan agency will fully or even usefully, examine theenvironmental effects of the projects it plans." Thisreport contains a procedure that may assist in develop.ing uniform environmental impact statements. TheDepartment of the Interior and the Council on Environ-
mental Quality will appreciate commentscedure here proposed, on the pr.-. 

The heart of the system is a matrix which iseral enough to 
gen-

be used as a reference checklist or a 
reminder of the
the 

full range of actions and impact uonenvironment that r'-ay relate to proposed actiolis.
The marked matrix also serves as an abstract of thetext of the environmental assessment to enable the many reviewers of impact report; to determine quicklywhat are considered to thebe significant impa.-ts andtheir relative importance as evaluated by the origina. 
tors of the impact report.Many exhaustive studies of the use of ratricesfor environmental studies are now being undertaken.
(See Sorensen, 1971.) This comparatively simple sys-ternis intended as a guide for the many people who are faced with the evaluation and preparation of en-vironmental impact reports before the results of thesestudies have been completed. It should bornebe inmind that there is presently no uniformity in approach
or agreement upon objectives in impact
an analysis


and this generalized matrix is 
a step in that direction, 
The procedure does not limit the development of de-.tail in any specific aspect of the environment: a se'i-rate expanded matrix anyfor environmental aspectcan easily be developed within the framework provided, 

INTIIODUC TION 
In any proposal for copstruction develop-or 

mdnt, it is the usual practice, both from the
standpoint of enginecring and economics, to 
prepare an analysis if the need for the devel-
opment and the relat, anship between its mone-
tary costs and monet: -y benefits. More re-

cently, society has recognized that in addition 
to these customary economic analyses and discussions of need, there should be a detailed as

sessment of the effect of a proosed levelopment on the environment ad thus its ecologi
cal, separate from its monetary, benefits andcc ts; put together, these assessments comprisean Environmental Impact Statement. '-ile preparation of a Statement should be done by a 
team of physical and social scientists and engineers; likewise, reviews of statements will generally require an interdisciplinry t-arl evi'ort. 

The Environetal Policy Act of 1969 directsall aoencies of thIn -"'doral Government to"identify aol devlop nlwthd. and proced
ures whs ich will in.t'roo that presu tlv un quantified enlvironlmental amenities and values are given appropriate consideration in decision

making along with economic ad technical considerations". The Council ol Environmental
Quality, illfurthera.ice of Section 102 of theAct, has set forth guidelines for the preparation' 'r'-' l sof the requi le o ta] saements.
It is recommended in these guidelines that thesecond item to be included in the statement is"the probable impact of the proposed action on
 
the envir)mnlet'"
 

.5 circular suggests an approach to accomplish that specific requirement by providing

system for the 

a
 
analysis and umlnerical weight

ing of probable impacts. "This t ype of analysisdoes not produce 'Illoretall quantitative rating
but portrays many value judglents. It can also 
serve as a guide in preparing the statement
called for under Section 102(2) (c) of the Act.
A primary purpose is to insure dhat time impact
of alternative actiomns evaluatedi.s and coli
sidered in project planning. 



DEVELOPMENT OF AN ACTION It(,GRAM; 
GENERALIZED PROCEDURE 

Evaluating the environmental impact of an 
action p rograr-, c-proposal is a late step in a 
series of event; w'.ich can be outlined in the
following manner. Figure 1 is a flow chart of 
the recommended sequence of events which re-
suit in.an environmental impact statement. The 
sequence is discus.,.d briefly below and that 
portion which deals with impact assessment is 
expanded in more detail later in the text: 

A. A statement of the major objective
sought by the proposed project, 

B. The technologic possibilities of achieving
the o je'tive are analyzed. 

C. One or more actions are proposed for
achieving the stated objective. The alternative 
plans which considered as practicablewere 
ways of reaching the objective are spelled outin the proposal. 

D. A report which details the characteristics 
and conditions of the existing environment 
prior to the proposed actim is prepared. In 
some cases, this report may be incorporated 
as part of the engineering proposal. 

E. The principal eng" -Pring proposals are 
finalized'as or sa report b,!,,of separate re-
ports, one for each plan. The plais ordinarily
have analyses of monetary benefits and costs,

F. The proposed plan of action, usually the 
engineering report, together with the report
characterizing the present environment, sets 
the stage for evaluating the environmental im-
pact of the proposal. If alternative ways of 
reaching the objective are proposed in C and 
if alternative engineering plans are detailed in 

the engineering report, separate environmental 

impact analyses must 
deal with each alternr-

tive. If only one proposal is made in the elgi-

neering report, it is still necessary to evaluate
environmental impacts." 

The environmental impact analyses require
the definition of two aspects of each action 
which may have an impact on the environment. 
The first is the definition of the magnitude of 
the impact upon specific sectors of the environ-
ment. The term magnitude is used in the sense 

2 

of degree, extensiveness, or scale. For example,
hi'hWay development will alter or affect thre 
existing drainage pattern and may thus have 

a iarge ningnaqitnde of nipact on the drainage.
The second is a weighting of the degree of int
portance (i.e. significance) of the particular
action on the environment. I factor in tie spe
cific instance under analysis. Thus the overall 
imnportaice of impact of a highway oila partic
ular drainage pattern may be small because 
the highw.:, is very short or because it .vill not 
interfere significantly with the drainage. De
pending upon the thoroughness and scope of 
the report inventorying existing environmental 
conditions, the analysis of ma.;nitude of impact,
though in some details subjective, can never
theless be factual ,,nd unbiased. It should not 
include weights expresswhich preference or 
bias. 

The importance of each specific environ
mental imlpact must include consideration of 
tileconsequences of thechanging particular
condition on other factors in the environment. 
Again, the of reportadequacy the tinder D 
would affect the objectivity in the assignment
of the values for specific environmental condi
tionb. Unlike magnitud- of impact, which can 
be more readily evaluated on the bsis of f.cts,
evaluation of the hti,,rtance of impact gen
erally will be based .n the value judgment of 
t:ae evaluator. The numerical values of magni
tude and importance of impact reflect the best 
!stimates of pertinence of each action. 

C. The text of tileenvironmental impact re
port shoul,, be allassessment of the irpacts
of the separate actions which comprlse the 
project upon various f',ctors of the environ
ment and thus provide justification for the de
terminations presented in F. Each plan of ac
tion should be analyzed independently.

Ii. The Environmental Impact Statement 
should conclude with a summation and recom
mendations. This section should discuss the rel
ative merits of the various proposed actions 
and alternative engineering plans and explain
the rationale behind the finmil choice of action 
and the plan for achieving the stated objective. 



A A. Statement of objective 

B B. Technologic possibilities 
for achieving objective 

"Cl C2 C3 C4 C. Proposed actions ano 

D. Environmental characteri
zation report prior to 
initiation of action 

E U E E4 E5 E. Alternative engineering 
plans 

GI 

F1F 

G2 

3F4 

G3 G4 

F5 

G5 

F. Identification of impact
and analysis of ' 
and importance of impact. 

G. Assessment of impact 

H H. Recommendations 

FIGURE I.-Flow chart for dteveiopment of action programs. 



THE ENVIRONMENTAL IMPACT STATEMENT 

fourtA complete environmeital i statementconsists A four basic items: 

p.A complete .nly:-is of the need for the 

proposed action. This w,,uld include parts AB
1and C of the Generalized Pi ocedures ;The 

2. An informative description of thi! en
virui,.ent to be involved, including a careful 
considcration of the bounldaries of a1project. 
For example, every drainage crossed by a high-
way ci.n be affected at that point of o'os:; 

but ni,;' also be affected downstream as well 
owing to etosion. Therefore, these effects be-
yond the right-of-way should be described in 
part D of the Generalized Procedu res ; 

3. A discussion of the pertinent details of tie 
proposed action-par't E of the Generalized 
Procedures; 


4. An assessment of the piubable impacts of,1.o 

the variety of specific aspects of the proposed 
action upon the variety of existing environ-
mentr., elements and factos-larts F ,r1dG 
of the Guneralized Procedures-and a sunillnary 
or recommendation-part I -which would in-
elude the rationale supporting the selected phI 
of action. 

The analysis of need, item (H) above, should 
be a justification which considers the full range 
of values to be derived, not simply the usual 
cost-benefit analysis. It should include a discus-
sion of tle overall objectives and of possible 
alternatives to meet them. 

The characterization of tileexisting environ-
ment, item (2) above, should be atdetailed de-
scription of the existing enviionmeiital ele-
ments and factors, with special emphasis on 
those rare or unique aspects, both good and 
bad, that might not be common to other simnilar 
areas. It should provide sufficient information 
to permit an objective evaluation of the en-
vironnental lctors which could be alrected by 
proposed actions. The description should in-
elude all the factors which together make up 
the ecosystem of the area. The vertical margin 
of the enclosed matrix can be used as atcheck-
list in preparing this section. 

to accomplish the proposed developmnt (item 

1). This should be done in sutlicient detail so 
thaL all actions that may have impact upon the 
envirOmmeint (item 2) can le chocked. The' hur
izntal margin of tl:- matrix can be used as i 
checklist in preparing this section.environmental impact assessient, it-in 

(4) ahwo.,, shouul towist of three uasic el,
nIents: 

a. A listing of the effocts on the environment 
hi chiw lie caused ly the iriose d5evelo,)

1eh', and an estimate of the niagnithdc Gf each. 
1. A'l evaluation of the iuportanceof each of 

these effects. 

estimatesc. The combiningte,'i¢ ofof maa mitinl e and ioiportance;umnmlarv evliitatioii. 

Ilpreparing this circular, it is not the intent 
to deal at length with items (1) through (3), 

(andit is assumed that generalized proceduresthei preparation are comonl folblleowedt 
for thei lreparation aie commonly followed 
since these items have been incorporated in 
main,engineering feasibility studies and bene
tit-Cist anal of hist projects. Rather, tile 
p:rimary intent is to focus on the new require
met ant. therefore to address primarily the 
preparation of item (4)--the environmental ii
pact assessment. 

ENVIi INMENTP.I. IIlACT ASSESSMENT 
MATH!X 

The analysis embodied ina, h, and c above is 
made with a matrix (Plate 1) including on one 
axis the actions which cause environmental 
imp.ct and ci the other existing environmental 
coilitiois that might be affected. This pro
rides a format for comprehensive review to 
remind the investigators of the variety of in
teraetions that might be involved. It helps the 
llanners t, identify alternatives which might 
lessen impact. The number of actions listed 
horizontally in this sample matrix is 100 and 
tilevertical list of environmental characteristics 
contains 88, which give a total of 8,800 possible 
interactions. Within such l matrix, only a few 
of tileinteractions would .-likely to involve 
impacts of such iagnithod, .,, importance that 
tiey .j'serv,, comprehensive treatment. Al-

Tile details of lroposed action, item (3) though the i elns listed represent most of tile
above, should include discussion of possible al- basic artiom- and envirommental factors likely
ternative engineering methods o:-approaches to be involved in tle full range of developments 
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which require impact reporting, not all would 
alplY to every project iroposal. Evenlzthis large 
matrix may nut contain all elements neessary 
to make a full analysis of every' project 1)10-
)Osal encoulltered. H owever, the Mugtillnanti 
format are 
clude additional items. Preliminaky triais su)-
gest that the number of apllicable interaCti'tons 
fItt a tYlPitll poect altaly sis stlally vWillhe

hetween 2.5and 50. 

The most fClcent wVay' t,)use the ulatrix is 
to chuck each actLion (tol) horizontal list) which 
is likely to he involved signiicalntly in the pro-
posed project.t,ener.lly, only about a dozen 

iil 
thus checked is evaluated interms of mlnltld, 
actions will Ilttant. Each of the actions 

of 

designed for easy expansioll to ill-the gl'ettt magnZitude and I, the laIst. Inthe 

the vertical axi!,, and a slash is placed diagoll-
ally froll) Ul)ller right to lower left across each 
block which represents signlilicant interlaction. 
In marking the matrix, it is ilportant to re-
member ttat actions may have major short-
term impact (for a year or so,) whicii are 
ameliorated in a few years antI thus of minor 
or negligible ilnlj)otal ,!ill a lotlg ti1e' frille. 
Conversely, Uther actions with lesser initial 
impact may Iroduce more signiticant. and per-
sistent secondtary elcts and, therefore, have 
major impact it a l g time frame. In tt text, 
which discusses the matrix, ole Shoult illiicate 
whether he is assme:-nlg shot-tern or hmg-term 
impact. As ttnetlmtle,. oil drillinl rigs art
commonly "m~slirde~d m~iqy andt nmtedtheti 
but they are of) k.alin for short 1wriodIs of 

tinle-generally tne to six tom hs pIr site,whereas untrvat,,,l Nli)il Ibanlk.may silt anod 
acidify streais ftt many years al'ter ctllplh,-
tionl 01 a project, 

unnet
Inmarking the itoxesl 'ssarv r,'llication 
can be avoidied i)-tt'littltl'tLlng Oil lirst-ord 
effects of slieciliC actiOllS. 

ffet oinetnviloellental characteristics oin tionlani stdimnentatitn", aniOllg otler 

eral processing" WotllI not he maA' t as alfect-
ing "aquatic life", evel) if tile waste )rtducts 
are toxic inaquatic environments. The aquatic 
impact wouldi he covered under "emllacelent 
of tailing", -spills and leaks', or other lrocess-
ing operations which may lead to degradation 
of aquatic habitat. 

After all the hoxes whih reresent lowssihie 
impact have been marked with a diagonal line, 
the most impo ones are evliuatedurtnt iHliid-

nally. Withllin each bx ,'epresenting a Signifi
'ant illtractiol bttwIeii all atli in and iaj 
eilirglint-lltal factor, place a Itlnlliher fllm I 
to 10 ill the ul)lCtr left-hanld ttrnr to inlicate 
the relative itnqogitittdi of inltact ; 1) repl'esellts 

twor right-hand corner of the 1tttx, place a 
11n1l6er flrom I to 10 to indicate til relalie 
iMtitl 4f the iplltaCt; again 10 is tileqi nowes.
 

As an UXamltle. assUnle that a Iartjilhlr 
englneerinlg irolosal recOllueIids t'onstru,:tioli 
of higlways and bridges. The ptIttsetu a'tion 
is item ll.13.ti. on tile matrix. ''Iighways and 
hiidges" might have environmental imlparts
through efrect on "erosion" and related "dspoi

thinlgs.

"'rositin" ant ocicurititi-sedinlentltiun"Icell"
 
under thle main heading "Physical and Chlemi
cal Characteristics of tile Elnvirtltent",oil ti 
left sie (orlinate) of the matrix and in tile 
hr(total rows I.A..1b. and I.A.,.c.. resltec
tively. 
In this example. it might ie that bridges will 

:tlseall inlttlt.+tllt aitlllnt of blalnk erosioll, 
Ibeeause goligic materials in the area are 
pootrly consolidtet'd. °this may lead tile investi
gator to mark the na!/gtitlhe of ilmlpact of 
higlways alI bridges ol erosiotn 6 or more. If, 
lhowever tile streams iltvilVetd already have 
higi sedilent loads and attptea. ) e calpable 
tf carrying sthl Itais without objectionaht
setL-)lldatr the
'co effective imllj)rht(Me of
 
bridges through increased erosionl and sedimen

tation Ilight he considered relatively snall andImarlwl I -r2 in the lower righthandl corner 
f the ,.:tck. This wotldI Ilteln that while ltltl

nitilde of imp~act is rolativelyv high, tile ina

potlllne of impact s not great. 
Illthe itssesSlltlelt of acciients (II. ,) such 

For extllumple, "lnill- Is "Sptills and leaks", it wouhl he desirabile to 
have some guide whic'h would he hellful in 
deteinniii, the IEoilability and effect of aci
dents. In this mattcr, the inclusion of controls 
which wouli redcle the lrobaility of all acci
dent would lower the matrix ei ry of magni
rtdlte,hut it would htve nt iltllence oilthe 
evalution f itiportatnc of impact. 
The next step is tt)e\:luate tilt-, numbrls 

which have i-,,enlla'el it tit slashed h-.xes. 
At this It'it, it is '.nvllieilt to tollstrtlct a 
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simplified or"reduced matrix which consists 
only those actions and environmental chn,..c-
teristics whiclh have been identified as inter-
acting. Special note may be taken of boxes with 
exceptionally high individual numbers, as by 
circling the box. Although not used in this cir-
cular, we have found it convenient, whe,, corn-
paring alternatives iii an action program, to 
identify tilebeneticial impacts with +, because 
alternate action plans my liave different de-
grees of both beneficiat :-ridpossibly detrinielltal 
impacts. However, in riiost Cases tilepreparer
will consider :llimpacts to be potentially deh,-
terious because all the + factors would have 
beeii coverea illtie engineering report. Other 
investigators may wish to devise their own 
nu reiical rating riietiiods; hence, the nrgiinal
i)exes of Plate I aIe simply titled "COmp~uta-
tions". 

It must be emphasized that nt two boxes ol 
any one matrix are precisely eqluatable. Rather, 
the significance of high or low numbers for anv 
one box only indicates the degree of irllpa( 
one type of action may have on onle part of the 
environment. If altel'native actions re unide" 
corn-ideration, and a separate matrix is lrelared 
for e:.. action, identical boxes in the two 
matrices will pro. ide a numerical comparison 
of the environmental imlpact fcr the alterna. 
tives considered. 

Assignment of nunerical weights to the mag-
nitude and importanct, of impacts should le, to 
the extent possible, based on factual data rather 
than preference. Th us, the use of ratinga 
scheme such as the one suggested here dis-
courages pl'ely subjective opnion and requires 
the author of an en'ironnental impat state-
meat to attempt to quantify his judment of 
probable impacts. The overall rating allows the 
reviewers to follow the originators' line of rea-
soning and will aid illidentifying point,; of 
agreement and disagreement. The matrix. is in 
fact, the abstract for the text of the environ-
mental assessment. 

TEXT 

The text of an environmental impact assess-
ment should be a discussion of individual boxes 
marked with the larger numerical values for 

nra rnihuh'and importaire. Additionally, t l e 
Colrirnlns whi,'h callso a largelltllhlr of avtior: 
to Ibemarlkid, regg:rdlhess of their nmierical
 
values, should le di.:'lussed illdetail. Likewise,
 
those elments of the enviirionirit (row,")
 
which have relatively ar'ge lillihrs of boxf';
 
marked should he addressed. The ilisuissioni
 
of these itenis should cover the following points
 
as put forth in tilt Couiil on lHlihonenii
 
(i:ilit vs g,'lid,,in.s iibllilw( illtilt,,evlural
 
Register (1971 ) :
 

(i) a deccriptionr of thilt proposed aitiom in-

Oludinl infiinlatioll ad technical data adequat,
 
to permit cai-'filI assessriient of inipict. (This
 
ias been covered as itellis C and in fig. l.1 

(ii) the probhable imipa't of tilepro)posed a,
tion oilthe elvillmellt
 

(iii) any irolbable adver.,e erivironnrital vf
fects which calialot Ibe avoided
 

(iv) alternatives to the hrolposed action 
(v) the relationslip ietween local Shllrt-tlel
 

uses of mnan's environlient and the nIraiitenane
 
and eihalm'eni.nt ofI]on-term priiutivity
 

(vi) ail il'reversile vowi% and irvtriev;h, 

illiitniellts if ISO, 
 iii'' which would I. invole.i
 
in tileproposI "ctiori
should it he ili)pleieltei.
 
and
 

(vii)" wsliro api'olri:ti a disci.!'siii if prol.
 
]-ns amd ohiiicti,,ni raised lv other Feler:11.
 
State. and li:lw agencies and Iy private orf!;t
nizati, ,s and individuals inlthe review pro,'l 
and the disp.,*itiin 4,"tilt, iiviii'ol. Ti
sectioll liy' h at the end of the revie'.v added 

proiess ir tie text of erivir-nnieni :t!
finlal tile 

statenient. 

All if points tlae ralntlii' itemized iw,. 
civered :i Irt of a llis,'ll,.si,,ntieif nlatri,:. 

The text that aii-iiliariies tlhe,'iiilplete.d 
iliatrix shoiuld hleI;ilnalriv a (Iisii;si,tl if tl,'
reasninr hehind the assigilent of rurnerial 
values for theiiiitu! of inl):ct etfects ani 
their relative iolpi;rtoncer. The text should ill
clide a discIssior ,tthose actions whitcl hav', 
significant impact and shiuld not le diluted byv 
discussions of obviously trivial side is.;ues. 

To be fully understandable, the discussion of 
tire r niituih and im orta liceof appljlicable
illhacts arill responses will require some dis
cussion in the text iif the principal character. 
istics, physical and ecological, of the environ
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mnt itself and some of the important charac-
teristics of the proposed action which govern 
its elnviroinmentail impact. 'I'll elnvironnientail 
illlpact alssesslleit thus relies on anid reters to 
the data incorlOrated in items 1, 2, and 3 (Ip. -) 
-the full description of tile geog,raphy, physical 
setting, vegetitioI, Clil,,;tt-, and other fact; 
about the environment and the physic:l alnd 
engini eeriniig aspects of the proposed develop. 
mo~eint. This explimatioll is inlset-rv I lie ' to taIll-
tioil that the eliViolllelL;iil ill a t 
,meed h t ho burden ed llm i should it bei pad'det, 
w ith desci-l tllls of tim plrOject :ui1l thie eilvi-

,Olulleni t pt'im lo. It should include ( taly5mi-i 
detail.; :is l.mimeneeded Io ev;ltuaitilg tit 
viir m'l itii imminI:wt. TIe cImoli l)hte. elm;vi'oi 
lieintal imilamct assessillie t, t'gethe," with itOlnIS 
(1), (2), it, (:,), com l),'ises til lisi t ill,-
vironinetital Iim mact Stateient; all four items 
ar- required tor review 

In orler to test the usefulness of tme matrix 
approach, a matrix for an actual proposed miii-
eral extraction and processilng operation has 
been prepared and icluded as an apl)petilix. This 
example ik solely a model usmd foir deleionstr'i-
tion pur'poses and is not intended to he anl im-
pact assessment of the example l)i'ojuect. A irief 
synopsis of time justification, regional setting. 
and geielral p~lai of operation extr:,ctt!d frim a 
report which covers items (1), (2), and (il of 
ain environmental impact statement is included, 

In addition, for each of time boxes with entries, 
thmere is a brief discussion of the inipact ratinlg 
incluilng the reasoning blehind the assimiMiieImtof valurps, 

CONCLUIfNG STA\TEMI'N'T 


Obviously, time wide valriety of projects ii 

actions have such di nre'imlri,lmict mii m'ivir'mlm 

mental fact,' S that 1m scImeie ti" ilmimmct a:s-
sessm ent will be universally ampliicaime. Htow-
ever, gireatest need is not for a sillri le and 
universally nllmicalole ietimo,assessimeimt imit 
rather for a sinple way of sumai zimng which 
impacts airm coiddeld of greatest nmomeit by 
the people making time alssessment. l)iferent 
assessors will seldon coie to imentimal ti hcli-
sions, but it would be useful to know the hlasis 
for the dilTffeence. 

The advaltage of a ,atrix is in, its use as 
a che'kli.t or rtiondtir of thel ll ,"lge of 
Ittlolus aid I,,p11'Il. Tlhe m.-l ofrompm inanntr 
usig the lmlml'ix is aimI at si:uaiting :,s far 
is lu,!;ille imlim'al, l,t ii1 Mmzllqmitd'fa''a"il , 

of a'h tvp,. imlpo'-t fl:,n the ,ttuhjoctiv,' 
t-v;ili;ill,,11 -it ' ', 'tho of i lli, 111l1,.wt, tilet 
latter mlic,"d i, f,lm'', or mihi:to sill It' 

m m 
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ViSiNm,,n i,',' sti.:.: I,;' li'al. halitz and
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The regional en rim ment.--The deposit oc-
curs in a semiaril region receiving 23 inches of 
annual percipitation, most of. which occurs in 
the period November through April. The pri-
cipal dli:iallge system ini the area is Sespe 
Creek; it." headwaters are about 5 miles west 
of the Lease Application. In its upper reaches, 
Sespe is aii e)henmeral strean. The tproposed 
m:niing operation would be 2 miles north of 
the Sespe. \cgetatio:l ranges trom Slirsoe to 
mediLtu1 lheavV, is of .i chalaral type iiclilill 
Oak, fizaanita, and mountain maholgaly, and 
with a lUw density ground cover of grass. 

Access to the area is by means of California 
State Highway 33, a black-topped paved road 
which runs from Ventura to Bakersfield. The 
prospect is within one to two miles of this high-

Th e Ianned open pit geomnetr.y is 'V ilped. 
One limb would follow the foot wall cf the ore 
zone at alJWOxiniately 30* frum the h'_,rizoItal. 
The high wall would be cut at .i5 to Jie hoi
zontal. S,.l a pit would h. worked in i series 
of 2l0.foot high benches I'ulnllllng parallti to the 
strike. 

Orr pI.o 's:022.--Au ore-processing pllnt 
w iihl he castrtel at tle r11in, site to crush
th, ore. After al'ishiii, the ploolplmate wull 
llh el otit with acid. T'1 res;ltat li'eg 

nallt iur would Im iit l'izeh with 11tiicklmne 

to trecHIitate dlcalc ini ihdoSlate ill a g;tnti

lar fori. 
The tailings froll the leach process is luartz 

sainl which would he washed. dewatejed, and 
.tored in the pell pit areas where miing hal 

way; present access is over a temlorary I211- beeii conpleted.
paved road. To develop the property, about Il:-, 
miles of permanent paved road would have to 
be bui:t. 

The region is sparsely settled. In a 5-mile 
radius of tile prol)osed m,ine, there are six year-
round residents plus 10 suiner residences. 
The nearest towns are Meiners Oaks and Ojai, 
25 miles to the south, and New Cuyama about 
35 miles to the north. 

Generul mining plaos.-The ere ci ,s out 
as a narrow band about 5 miles long. Test core 
drilling indicated that the rock is too unstable 
to support underground workin gs anid tie coni-
pany propoces to develop the mine by open-pit
methods. The strike ;s appro:.inately rpen-
dicula- to the local str',am channels whicl drain 
toward Sespe Creek. The small canyons cut 
across tile ore zone every 2,000 to 3,000 feet 
along the striie. in order to pirevent damage to 
the watershed, the company envisions a rain-
ing operation which would not dam or interrupt 
these channels. Therefore, over the life of tIhe 
mining operation a series of Open pits would be 
dug parallel to the :;trike and terminated short 
of the tributary valleys which cross the ort 
body. The dimensions of the proposed open pits 
will be determined by the interval between ad-
jacent canyons. Pit width would be a function 
of the amount of overburden which could be 
remove. ecorronically. Ii the downdip direction, 
mining would extend only so far as economics 
of overburden renlo.-al woulil allow. 

The phosphate in the form either of granular 
solids or liquid would be transported to market 
via trucks. The major ray materials required 
to lie )'iulht ill are tluickline and sulphulr, the 
latter heingr coinverted to sullurlic acid at the 
nine site. Water reqi,i fir the processing is 

sniall and is to be suiplied by a 1,0000-foot (eep 
well alhready drilled. 

ll'Or rshI ,it"! Cb,ollowntal vaules.-There 
are two principal enviriiniLal valies which 
require coisideration in this area as well as 
many subsidiary one.,. A primary consideration 
is the el',ct oi the C.difornia condor, a rare and 
elang.eSl ,specespresent ill the general re
gion. The secol maj or consideration is loca
tion of the mine lease close to the center of a 
large block of National Forest land. Pertinent to 
the latter is the fact that the total lease, 2,13.1 
acres, is small by comparison with the total 
Forest. The site is 15 miles east-southeast 
along the moitain ridge from the edge of 
the San Rafael \Wilderiness so that no designated 
wilderness lands are involved. However, the 
need for recrieational use of u ndeveloped public 
lands in California to relieve polpulation pres
sure is relatively great and any commercial 
o1)ierati02 in ai u,ndeveloied area would have 
an effect or) such use. 

The Sespe Condor Sanctuary, located in the 
National Forest, lies 15 miles to the east of 
tie mininlr aea. Froin this sanctuary, the con
dors are s:aid to range along the crestline to 



the northwest, across the center of the whole 
National Forest area. The ordinary flight 
or soaring patterns for condors would pass 
through the general region of the proposed 
mie site. One condor nest, apparently now 
acandoned, has been noted a few miles west of 
thle mining site. Tile other known condor nests 
all lie within tile condor sanctuary. 

Anioni the sulisidiary environmental impacts 
which tht ,mining operation might cause, a few 

are nen:i oned brielly below and are discussed 
in more detail in connection with the impact 
mat ri x. 

The possibility of water pollution from the 
phosphat,. itself is Mininized by the fact t1:1, 
tile Pi.l)hshte ore is quite insoluble as shown 
bV (01:r on water illplality analyses surface 

the area. The mining operation would not iii-
crease the soluble phosphate content of the 
water resource. The effectiveness of erosion 

control measure :ipplied withiri the mining area 
will determine the qu:antity of particulate phos-

pilate mi1ie,':il alld othel" sedirments alddth to 
Sespe Creek. Th'e liquid chemicals handled at 
the plant aro to be confined within dikes. Ex-

Ieptfir )IssIbie leakage from these dikes, or 
in case of spills on the highway. water pollution 
:roni proces.;ing chemicals aid products should 

not occur. 
Increased soil erosion and related sediment 

of the proposed plant site using either over
head or buried lines. 

The impact on vegetation and wildlife is in
tlienced hy the fact that. over the life of the 
niune, only .11) acres will lesuhjected to actual 
mining. The milling operation would involve 
an annual excavation of .1to 5 acres with recla-
Ilation following closely%in the iillield-out area. 

A total oif about .10 acres thus would be dis
titl 'ed at ll. given til,'. 

"li'h irlef stillnillaly abIove sihow, the mail 
a *iects ,f the plainriil mininlg operation for 
which envit'nontttal imi;tct is beingtevaluated. 
More ilrtails oit these till ,tlir aspects of the 
arlra and the project plalii art cortairied in the 
comnarty's rilitort. 

Using Iat'ial c',lintaild ini the company's 

rep,,rt. :a infiranjtimiir natrix analysis w~as 

completed iii the mainr dhescrihtd iii the pre
vious sictitin if this circtlair. The outcome of 
the analysis is reC:aitulaj(Ii in reduce( form 
"is ligture, 2. The i,:. itins which follow in

ic:it, the r'ait' ilg 

Tho mniil:l Il 
tim if ,l:iIllrtg''' 

and '.s1tliii,'ii,;ti,,ll" 

pel,,d w ill, ll..-

ftlliwed il this example. 

calls for- a :-iiall "alteria
i tihiat ,t'rscts on "erosion" 

shild I ...minor as corn
. o'w "highwavsOf and 

bridrs' mild "Onu]il'clittt of tailing.. "Mod
ific'itii 4i lhitbitat" alid "altrattion of ground 
cover" al,' not like.ly I(, he imptanrit impact; 

load to -truaem channels will depend tullon tte.it'aus tlh' tlal ulnvil :trvi' is rtlativevlv 
manlner ;n vhich the stream chiantntels i'rossing 
the ore hodY are protected froin the olien-lit 
mining oper;tion, 

Some level of air- ),Olitior is possible from 
noxious gases emanating from the plant in 

tile form of fluorine from the ore. SO. gas 
from the nianuf;lc~lre of sulphuric acid. and 
fue: combustounlproducts. Blasting, drilling, and 
equipmle;t noise will have some environlllental 
irpac', Miling eqtuiptent will be diesel-lott-

ered 3a1d ctu't-odle bv conventional rrtulflers. 

Th!e pw er'eqlircgnemets of the plant are e4-
t.an.tt,,i to ie 5,0t)0 KVA. The mhine would re-
tiltire tile construction of I,! miles of trajnslnin . 
sioll lines which is to lie erected on wjotden polis 
oi 'he i;4it-f-way of State Highway 3i. Nat-
urai gilat w, uld 6e take . frot at pipelite al-
ready in t'.e ;r-CLa which 1isseS withtirn i rriies 

small 'l1,1qtritl Iiilirgs" ;ld "cnstructill 
' of hlllhw;'.' ' i ttlilsltlirt'il to I'laiirg thie 

runt inl riatit irlitts. 'l'i,.' ''ilistirig atlld 
drilling" milr "c,,lstrictit" (I. will. q.) 
be short trm and l:v.'' limited imlpact, but 

"drillig mill ltlatiig'" for "restrce txtr-:i
titr'" (I1. ' a \will cnt irliit siporadically oven 
the lift' I thi pr,Jt:Ct ilmd. thet-fttre, is ,elt

t ivel v ilriol't:iilt "Stifa'. ,xcavatilrl" aidi 

"nliri'r'al Jit.ts:;,'' lppi';ir ll hav' reli

tively irlli,rit imluiit potrIltial. In detailt-d 

'),lisid.tlili. "proltit ,rAi'' alld "'rosi .i 
ctntrol" t,-' vit.t,. :s; ]t,-; iriportaint than 
,. ate it iit ,olsnrtlii n :ll(! rtS(f ,urtextra'
ttioi nill nttillv,'. (h;lg's in tr:lli' 

ttwil" , I, i i-t it' "trijc'kt" ratlhlir har, 
i tIC, t':.,Pii '"t ,iil. irttic'" s ),crsidred tit 

I' Ca:jit:lt iif pirtlhi ili, iprilirtait irriliact. Tb 
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s A. 4. c. Deposition, Seuimsentation- f 

IB. 1.tb. Shrubs N 

B. 1.c. 'I;,'R .,--td jt-~d Il;IGrasses*, - aiit i4 , /I . Ita. ,.I |' e r h minvh I 

11.4AquaticB. Plants ~ 2-- -- KK 
I B. .C. Fish 2
 

euC. 2..e. Camping and hikin t r i.
 

03. a.C. Scenic views and vistas w jee?: t 

C. 3. b. Wilierness qualities wasn /PaJt3,ldn 

n C. 3. h. Rare and unique species 2 ti 

C. 4. b. Health and satetv 

F~crt's 2-The redtucedi rnai. , r a1 j i I fn.ininv, lv.:i. 

"'emplacement of tailings'' would occur- discussio~n was re'duceid to 9. Uniler each of 
throughout the life of the projectiand could have these itim inprthe vertical column existing
significant effects if poorly controlled. "Liiuiit characteristics and conditiont of the environ
effluent discharge' would e small durin alt nont were inspected inivitdually. Where the 
phases of the project, anl, t! refore. woili be interactioniwas deemeid si..iciWntl important, 
relatively unimportant by cimparison. the impact was numerically evaluated in termsdSpills
and leaks' to e ie reultingowing accse ntcoi 
portainL within the mining operation area dei' coificatini appears in the con,,leted mnatrix 
pendling on the effectiveness of diking. Acci- (fig. 2). The types of imipact are dliscuissedl he
dents would L!c especially significant on the low in order of the items listed on the left
highways over which new materials and fin- hand side of tigure 2. 
ished products must lie hauled. Water quality (I. A. -'. :1.).-Water quality 

With such coInsideration, the number of pro- ciouldl he aiffected( by the "surface excavation."; 
posed actions considered important enough for by "emplacemnjt of tailings," and by the pos

10
 



sibility of "accidental spills and leaks." The Shriobs (L. 1I.1 h.) iid /rsi'.s (I. I. I.planned "surface excavation" is off-channel .).-Te listirba'ell i rave "shris" andand was, therefore, assigned magnitude 2. Be- "g:jo ..s" is irmortant only the,0ll ara whit'h
Cause of the ephemeral v,'ure of tile streams, is going to be physlcally ditIr'bed bv Owhrllnthe importance of the excavation illaffecting igw. Ilecatns' vegitation chalge would occur
water 1luaiitwas r:.ted 2 also. only 
 On 1).L'tS Of the 2.13.1 acre lease over tho

The same reasoning appli._s to tile"emlplace- life of the project and r'vegit:tioll is part lifmerit 
oC ta liof''which are oll-channel le i'aid llot the :C ll project, ilt iitI'ull,,:lltnln of a noxiou.,character. "Spills and leaks" were irfzance are bth rat-il liw.

considered siinicieritl.. r: re to lie assig II 
 A..qi twc ;hlots (. . f.I.ti)ltIma,litid,. 1,but ifthey oCcurrild they wollid plnits'' do nit Occur il lie elheni.rial str'anms
 
U!, Modertely im!Luiant and, therefore, given iear the' plant sit, 
 )u1tI ll' intliitortion 
a value of .1. of the laini streall so:ie miles down v;lh:vIll.itual p'ctice av ,f the identified illl- where Sespe (reek is pAn'eiial . Auy effect (,n
pact. canLi,eex;.aned to prolduce "ecolar-v '"aqIluatic Ipl:11utS'' re:ahing thit far downnlat'isCV:; which can cover greater detail than streamn would cozie from "'excavation" alis pos.ible o'iplate I or- figure 2 ifthe analysts from "enplacerlent of"tailings." The ,istai'o r:viewelr feuis the lived to ti)oi. As an ex- to the er-inllial :':a111 inidicit.Iid lOw vtlui,amln!e, expanlluion tile itemsnlatrix related to for magnitude. bt a ulel-rati. value blt iou"witer quahity." tilerelative magnitudc arli portance intileCase Of "spills.'"

imprtaici (ifdifferent specific actions may be Fish (!.B. 2 
 .) .- The S~rnre re:siling that
morte clearv shown thall hy nerely using the governed the assi'sslretnt of impact Onnai headings illthe matrix. The example (fig . "ailmtic plats" applis als io "lfish'"which3) ndicates l,',v showexjuaI;juun nMLiy details persis's solmre rill'sorlllY ,hn.;triin. whir
per:inent , the individual situation. 
Addi- Sespe Creek is perenni:d and tile- proiablv in,
tiona' , CWyvateraualityhe expanded pacts are r;t.d low.
codhilso 

into suhcatev iries such a pll.dissolved oxy- (eampin 
 i,, Iti?1,i (I. '. "2.,..-T ne-n.
 gen, turbhiiz.,. etc. alteratin invOlving "caninmr and hiking"


Atmospu'. ,i' quality .. .31.).-'Mineral1 cause.d "rface excrvatiirl." Owing ti the
 
processing" would he thi' principal 
 source of small area t h affecto.i, it:- mIniiuidto, is rateddegradat:tn in atrnospieric qualit-. Its ra~l- 2,but itsim!,,itunri was ciin.herel noilerat,.'it(did( 2 ,wirei
wa. :at'id 
 to tie s'all size of illdratiid h'eellse allyelvirllillll- talchall',
the plant arid the ahs.nce of other industrial that int'-rupts recr-atiolual use of public landoperatiins. ltsiimportan', however, was rated in a highly populated State is re ativiel inipor
3 because of tilesulphuric at;utu'e of tire gases titt.

prod uceid. 
 Sni' View-s i' Id i.-utirs(II. C. .1.a. .- ThisLf'rusiol UI .. ;. i.) ,11 dImlsition (I..1..;. isuirOe of tih- i'lrar-it,'risti-s tlrat is rmust Seric.).-Sorn.. '-nr>iou' al thuis sorii' chi;rziiul oiyirirshy irriai':'i! til priii.'d d.ivi]lierl;'
"deposition" will he cauil )y the coll-;trir
.- "Sci'lli'view'" are iuipairfed illlp;alitv ,wilw'
lion of "hi;iuv.ays ind trid"ns" and by the to "irrilust ril iiuihilils." "11'hiWay's :i-r'Ir-mplacetni't iiI taoifig,. The aldy lature brirdlgs." "trarsnission limes'," Vxca"sorfa(i'

of the washes in the area namd thus nratrrally vat iorr' 'truckirg." "d 'nlilacenent of tailhigh sediment iiload:, 'ivehiith "eris'i(''" anti iris." All thiese Iavi' a I,,wto rniider-ate val'."depi.sition" causeid b. ti pro,.ct a relatively of maqoituih arid genrklly' a Firerwhait hiihf rlow impor-ttice. Thi miaqit:i,', au inllmr. fi:ure for impirtaii.,'. (Comnpared with anytanct r' eaco; Wre 

of 
, relait ivelv low owing to the t he pre'iiu; iten., tilt actions iluipactinwfact that tie lilli would iuiviilve "scirli ' vie antirl %ictas'' ,ri' mlr rumerou<.

ig operation n 

the construction of less thin 2 irilhus of rlew 11'1r-i.:u ':. h.-'lle item,lalitios (/.C
roads and that protection a:aist vrosior is "wilderress alld iuI;i~rr spar ' (I. I. ] a.) ts,included in the design of tile,minirg operation. a aNId Us' i.,Not irnlmrtarrt i this :ria Ii,
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FiGuio. 3.-Expanded matrix showing actions which would impact water quality. 

cause it is not designated 
ing'y, it was not rated. 
the aesthetic and human 
derness qualities." Thus, 
between wilderness as a 
portant in. this area, and 
land which is considered 
the area. "WVillerness qualiies" would be ima-
pacted under the proposed project primarily
by "industrial buildings,'' 'highways and 
bridges," "surface excavation," "trucking," andI 
"emplacement of tailings." The impact of each 
on "wilderness 

wilderness; accord-
WVhat is important is 
inte,'est item-"wil-

a distinction is made 
"land use," not ima-
the ''quality" of wild 
highly important in 

be tnder both. Aksa matter of choice then, the 
condor problem is specified under the item of 
"aesthetics and human interest."
 

Consideration was given 
 to the fact that the 
main nesting area for the condors is some miles 
to the southea st and that a Naval training 
camp involving much "eavy equipment is al
ready operating, nea," that nesting rtea. It is 
believed tbm' the effe,:i, c' the proposed devel
opment on condors woul come about primarily
from the 'blasting" and front the increase in 
"trtuck traflic." For both of these actions, thequalities" is rated moderatewvith respect to both ?iagnitade and impor muognitude is considered moderate and rated 5,but the importazne of the survival of condorsC C 0 U0 V 

anc. The result of this is that the degradation
of "wilderness qualities" nay be consideredl 
a potentially important impact caused by the 
proposed development. 

Rare and unique , pcies (. C. . h.).-Pos-
sibly the most important environmental impact
of the proposed development is its potential
effect on the condor. A distinction is nmade be-
tween the biological conditions of fauna, "en-
dangered species" (I. B. 2. g.), and the item 
under ''aesthetics and human interest,'' ''rare 
and unique species." The condor could be co-
ered under either of these two, but should tnt 

was counsideredl to be great and thus any impact
is of high importane. Those two items were, 
therefore, given an importmtcc score of 10. 
Also the sulphur fumes front "mineral process
ing''might Ito an important deterrent to the tse 
of this part, of the r'ange by condors. The effect 
oni the birds is unknown, but it is conceivable 
that air pollution wot keep them from land
ing to catch prey wherever the smell aitd smoke 
occtrred. The mtmyiiudc: of inmpact of this a
tion was assessed as .5and i Iwrrh mce as 10. 

Health aind sof', (1. C. . b.).--Health 
and safety" \wouhl be inmpacted prinmarily by 



the increase in "trucking" on the highway as 

a result of mine operation. 

Summary.-Inspection of figure 2 immedi-

ately gives the essence of the matrix analysis: 

the proposed actions which have the most en-

vironmental impacts are the construction of 

"highways and bridges," the "blasting," "sur-

face excavation," "mineral processing," "truck-

ing," and the "emplacement of tailings." The 

,mviromental charactcrisitcs most frequently 

impacted are those of "scenic views and vista," 
"wildcrness qualities," and "rare and unique 

spe' les. 

an outcome of this matrix analysis, theAs 
reviewers could ask the petitioners for the 

can you takephosphate project "What actions 
to reduce these possible impacts to lower lev-

if the impact is deemed sufficiently great.els?" 

As an example, assume that the company, in 


light of the comparative values shown in the 


simplified matrix, 
 decided to substitute for 

daytime trucking, a night-time only schedale 

for moving supplies and products. If it were 
know tha conorssoaronlydurng te (

known that condors soar only during the day 
and would be unaffected by night-time traffic, 

that magnitude-importance impact might be 

as an

other step to reduce impact, the company de

cided to mat the ground surface prior to any 

rock blasting. If this step were deemned effec

tive, matrix entry of 5/10 of blasting on rare 

and unique species might perhaps redluce the 

entry at 1/10. These changes may, in one sense, 

appear to be minor, but in fact would cause a 

significant reduction in impact on the specific 

ervironmental factor shown to be most 

affected. 

significantly reduced. Assume also that 
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ENVIROIENTAL INVENIURIES 

An environmental inventory is a value-free stmmsary of the existing. characteristirs 
of a specific, defined location. It should be completed without consideration of 
potential or proposed developmental activities; i.e., it should represent the location 
as it exists at the current moment in time. 

IOPOGRAPHY
 
1. Elevations
 
2. Total relief
 
3. Slope characteristics
 
4. Dominant landforms
 
5. Land-sculpturing agents
 
6. Manmade changes in topography
 

GEOLOGY AND SOILS
 
I. Geologic formations - composition and bedrock stabilit, 
2. Geologic formations - mineral deposits 
3. Crustal movements (faulting)
 
4. Soil classification and composition
 
S. Soil characteristics (permeability, compactability)
 
6. Soil stability
 

MDROLOGY
 
1. Running surface water
 
2. Ponded surface water
 
3. Ground water
 
4. Domestic water supply
 

WATER QUALITY
 
I. Contaminants
 
2. Water temperature levels
 
3. Aesthetic qualities
 
4. Dissolved oxygen levels
 
S. Sources of water contamination
 
6. SOD effect from contaminants
 

7. Special problems
 

REGIONAL CLIMATE
 
I. Temperature
 
2. Precipitation
 
3. Humidity
 
4. Wind patterns and conditions
 
5. Stability c)nditions
 
6. Inversion probabilities
 

AIR QUALITY 
1. Airshed
 
2. Existing ambient air quality
 
3. Circulation system of airshed
 
4. -Contaminant sources
 
5. Contaminants
 
6. Contaminant effects in relation to air quality standards
 
7. Aesthetic qualities
 
B. Potential zdverse health conditions
 

9. Special problems
 



NOISE POLLUTION 
1. Fxistinrg anhiont noi- quality 
2. 	 Effects upon r,sidhuntia a.r,.r ,,vhI, ,. hI.;stitn. r'.r h,,,,:aiI th.i: 

resident-, e-iplny,,.'., an-, i-.,; 
3. Effects upon corercial and in1lurtr ia aroas, th,ir omplov-,o'; and users 
6. Effects uron agricultural and recroational areas, their P.nployees, users, 

and resident wildlife
 
5. Established and/or pro;,oet,. noie .ta-Marls arv guielines 
6. Health standard, .ni parand t 
7. Special problems and roranunrrty : ,n.-:'; 

FLORA 
1. Typ, s 
2. daDitats 
3. Ecological role
 
4. Conditions or ele'entn that infliwi -. 
5. Unique, rare, and endanper-i np,-i'
6. Aquatic and terrostrial vegetation 

FAUNA
 
1. 1y'pes 
2. Habitats 
3. Ecological role
 
4. Conditions or l'-ents that infl,,, 
5. Unique, rare, ard ndar ,o -d s .' . 
6. Migration and br'elinr, hahi-

LAN USE 
I. Typos 
2. Densities
 
3. Area and 3.c:l :'lan
4. Special probloes
 

DDIOGRAPHIC CHARACTf:?.!ST1c5 
1. Population charac:eristits
 

2. location
 
3. EDploympnt part, .n. 
4. Migration patt-:n; 
5. growth rats ar.l narte:ns 
6. Housing t.pes
 

TRANSPORTATION ANI) iRF1 1C Cf'.FS r111N 
1. Traffic g-n- r ito: q (nri gins and 4-i rInat ions) 
2. Transportation ro,:r!s 
3. Modes of tran-portation 
4. Voltmes of flrw iA variitions 
5. Areas and cauos of cO.gention 
6. Traffic control systev!s
 
7. Special problems
 



-3-

UTILITIES AND PUBLIC SERVICES 
1. Uater 
2. Sew-er 

•
3. Electriclt
 
4. Telephone
 
5. Fnel 
6. Police
 
7. Fire
 
8. Schools
 
9. Hospitals 

10. Governmental operation centers 
11. Irrigation and other special services
 

ECONOMIC CHARACTERISTICS 
I. General area economic characteristics
 
2. Area tax base 
3. Area per capita incoze 
4. Area cost-of-living index
 

HISTORIC, PREHISTORIC AND ARCHAEOLOGICAL FEATLRES 
1. Location 
2. 'Iniqueness or rarity 
3. Cultural and/or educational value 
4. Facilities and/or techntjeits for prscrvation 
5. Vandalism 

6. Special problem-


AESTHETICS
 
1. 	Visual aspects of st.:Ttur'. (vio. corridors, bulk, shapes, color, dP: ign, 

light, anl shajo- pat:e,ns) 
2. Odors and visual aspects of air quality 
3. Noise 
4. Visual aspects of water quality 
5. Lando ms 
6. Flora and fauna 
7. Historic, prehistoric, and archaeolngical features 
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(] professional reports 

EJS-ence: OR SUGGESTIONS
 
TO WRITERS 
 OF ENVIRONMENTAL
 
IMPACT STATEMENTS
 
Patrick Chenev 
The Pennsylvania State University 

David Schleicher 
I.S. Geological Survey 

ABSTRACT. In this paper. we ur.ae ,riters or EIS's to state the sir,ificance of the impacts they describe-describini an impat. to tell what it all that is. atierneans. This ollovs from the aremise that the EIS is to be used asmaking, and that the decisionmaker must a basis for decision.know the sitenficance o the a 
.teatcimpa:t of each alternatithe best ot several alternatives. Judgments of significance. e ifhe is to seler: .eacknouledge, are value jui.ments. But surh Value jud.emet:.s 
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musl ultimatlyc bc made in dccisionmaking: if such judgments arc to be made, we argue that they should bemade early and
explicitl.v. %othe arc Subject in public review.

Clearly. ine chnce of an appropriate s'slcm of value, is critical \%r SuFrcsl that the cho,,n saluc %\sitemshould reflectinc bell \alucs of ite sac3ietl %hose resources %,illbe afic..eid b' the deci on to be made; lot an ElS considerin Federalresources, tnis sugeests the enlightened society of the Nation a a ".hole. Perhaps the belt measure of society's values$cltv's hicnesi and best u',cs of a resource- w-hether thai resource 	
is 

is coal air. 'ater. grasslands. or mule deer. Hence. theQucton: "Ho%% stcnifican: isthe impact on a eisen resource?" is. perhaps, best asked as ashhil\ different qucstion. "Hov.mucn 	 'sould cach alternatike chance the capacli of tha; resource to support anticipated uses'"'Stcnifianc. then. dictates the shape of the entire EIS: it dictaies the emphasis to be assicnnd to the d;scussion of eachimpa,:.; the rele.ant aspects of ihe affected environment: and the need to formulate alternatics. It !s i ihat sense aconceptthat urfies thc EIS anc makes it ',ork as a logial instrument for decttionmakitg. 

This paper sucecsts procedures for preparing cn-
.tronmcncal impact statements (EIS's). It is ad-
dressed to all writers of EIS's, especially to the 
discipline spectalists %,hoseanalyses will be assembled 
into the £!S. To make our suggestions specific, %k€ 
have phrasc most of them in terms of \Vestern coal 
mines, but \%e feel that you can readily extrapolate 
mem to many other types of proposed development 
simply b. substiutin- the word development or proj-
ct for mine. 

Our suggestior,s are based on the concept of 
sicnittcan:e. Briefly, %icargue that you must e.xplicitly 
szate the sicni ficance of each impact - that is, or each 
chan-c in the env.ironment that "kould be due to ap-
,roval of the proposed plan and of each alternative 
plan: only then can the dcecisionmaker select the best 
of the s..erai alt-rraties set forth in the EIS. To 
assess the sicnificance of the impact on any resourc: 
Ic... soiis), you must first estimate the macnitude of 
in: impact and then estimate the chane_ in the capacity 
of the resource to support anticipated uses. This 
analYsis of sigcnificance becomes the basis for for-
muiatine m:aniricful alternatives and for focusing
the discussion of the crvironmcnt that would be af-
fcted. Tn- conc:pt of significance. in short, is essen-
tial to the EIS in that it unifies the EIS and enables it 
to do its job. 

Th, pap-r has four main sections: section I sum-

mar~zcs our suCEe-sid procedures: section II gives tht 

ar.uments that unocrlie those procedures: section III 

e.amines the procedures in more detail; and section 

IV giss our concludmin arguments. T'ne appendix lists 

questions that \,. believe an\ EIS should answecr, 
even if its authors do not follow our suggested pro-
'ccdurcs. 

I. SUM IRY PROCEDURES 

Tne steps below summarize our suggestions for writing -
an EIS on a proposed mine. We have kept these steps 
terse: their purpose is to give a quick overview of the 
paper before you read and after-it a quick review 
ward- if you find the ideas helpful. We explain con-
cepts and terms in more detail in the remainder of the' 
report. 

1. After studying the proposed mine plan, sketch 

the 	 boundaries of the area tn "hich your 
resource (c.c., soils) \,ould be chanced by the 
proposed mine. 

2. 	 Deride which of the many chances to your 
resource best sums up u;ll the other less impor.
tant chances due to th! mine. In soils, for cx
ample. the chance in soil ca-abiliti-s sums up 
the chances in soil biota. horizons. thicknesses, 
etc. 

3. 	 Decide what yardstick to use to measure the 
significance of that chance. Divide th- yardstick 
into "green," "ye11os, ," and "red" secmen.s (see
Tables I and 21. by usin: lecal standards (as for 
air or 'sater qualtt'). or ad hoc s:anoaros or 
threshold values that .our professional co;
leagues ,.ould conside-r %alid. 

4. 	 Estimate th- manitude- o. the chan.e-hos. 
"be" it is. Ask: 'Hos c:.:s th, ,-anQc vary in 
spa: ard tim?" Use a!: available information 
to sketch roucn craphs or maps to illustrate the 
chanc both \s ith and . thout the mine, so as to 
identify the chance cdu specifically to the miiti 
(Fir. 3). 

-. Decide on the sieni ian c of the chane,-ho%, 
-bad" it is. Ask: "Ho" much ",ould thr proposec 
mine- chan.e th: capa.::y of my resource to 
support anticipated uses?"
 

a little = insicnifiu'ant
 
some = r-lativel. sicnifican
 
a lot = sicnificart
 

6a. 	 Be.in sriting\with \our conclusions: in as t in:: 
or t,,o gi'. the stcnifi:n..: of the change and 
the yardstick by . hich you mcasurcd it. Write 
another sentence or tso _is inc th: maenitude 
o.' the change. Finally. fi:sh thsc, sentences in
to a summary paragrapn. Dismiss all the in
significant changes and briely discuss the 
si.nificant and relatis ely si.cnificant changes.6b. 	 In subsequent paracraphs. document your con
clusions about the significance of the changes 
in detail commensurate with their imponanc:. 
To ,,rite up the documentation, examine your
rough tables and sketches and flesh them into 
words. 

7. 	 Think or technical alternatikes that would 
reduce the significant and rclatiely significant 
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com-changes. Your team leader or editor s ill 

bin your alternatives vith those of your 

coauthors into composite alternatives: study 

each of those composite alternatives, and 

discuss the macnitude and significance of its 

impacts as before. 
S. Finally, write a paragraph or two capturing the 

value of your resource on the area that would 

quality, for example. you)e affected. For air 
night begin, "The air quality on the leasehold is 

pristine." 

I1. THEORETICAL BASIS FOR 
SUGGESTED PROCEDURES 

This section discusses the factors that dictate what 

goes into an EIS -that is, the logical bases for our 
suggcstions. 

A. Purpose of tiie EIS: Decisionmaking 

An EIS is different from the usual scientific paper: it 

a different purpose and to a different 

audience. The purpose of the usual scientific paper is 

to present new scientific information to oncs scien-

tific peers. By contrast, the purpose of the EIS, 

is written for 

ac-

cording to the Council on Environmental Quality 

(CEQ; 1978, sec. 1502.1). is to provide information 

for decisionmaking, to solicit public review of that 

information, and to show the public the bases for the 

decision. An EIS is thus written for two audiences- a 

lay audience (generally including the decisionmaker) 

and an audience of specialists, 

The decisionmak :eads the EIS (or a su.mmary of 

it) to ans,,er a specific question: 

Which of the aliernati'es aailable to me should I 

select-the mine plan as proposed, or one of the 

altcrnatives idertifiFid in the EIS? 

Ultimately, he rus; select the alternative 'sith the least 

environmen.-I cos: commensurate 'sith issues beyond 

the scope of the EIS- notaoly, the benefits of mining 

and other nonenvironmental costs and benefi's. 

Together, the specialists and the laymen "ho read 

the EIS validate the information you present to the 

decisionmaker, so that it is as accurate and credible 

as possible. (The decisionmaker \%on't use 'our infor-

mation unless he belieses it to be acequate.) The lay 

reader considers the sufficiency of the EIS (he may 

read the EIS for other resons as \sell, but this is his 

contribution to dc:isionmaking). He asks: 

Does this EIS fully consider alternatis.es and their 

impacts? Is the information adequate for the occision 

to be made? 
The lay reader must be able to meaningfully compare. 

the predicted impacts of each alternative, een if he 

does not fully understand the technical agrumenis that 

support those predictiorns. The specialist, by contrast, 

reviews the technical areurncnts to ensure that your 
He asks:conclusions follow locically from them. 

Does the EIS accurately forecast the impacts of 

the various alteriatives (including the proposed 

plan)? 
The draft EIS, then. %%hichis circu!ated for public 

review, must make it as eas. as possible fur re%ie%ers 

to check your conclusions about e.,pectabl irnpacts 

and their sinific:ince. Onl. tnen ercan you correct 

rorsfor the final EIS and the decisiorinmaking sum

mary derived from it. 

B. The Decisionmakiog Process: 

Need to Measure Staroficance 
Given, then, that the purpose of the EIS is to pro

%hat sort of 

information is necded? The ans" er is suecesied b: 

the nature of the decisionmaking process. 
Decisionmakinc consists of formulatine alter

vide inlormation for decisionmakin. 

meets certainnatives and seectine the one that best 

criteria. For an EIS on a proposed coal mine. the 
%%ay toaecisionmaker cenerally must select the oest 

mine. So the CIS should compare the impac:s ot 

alternative ways of mmmi -quite po.sioly in a 

matrix something like that in Table 1. Tn- s.,moo ir, 

each pi.eonhole (here. inc color) cnaraz;-t'r:s tr'e 

impact of a eisen alernawti on a 2i' en r.sour:e. 

Wheither formally or informall. ice:ision

maker probabl\ uses such a mamri\ it-,-aki7 c :" 

decision. The symbols should immed;atel. itil h:r. 

which alternatives he must rejec because the., \ou.Z 

cause unacceptable changes-e.... %olaiion of 

water-quality standards. And they should alio,%hi:, 

to compare the en' ironmer,:al impacts of tnc r:mat

ing alternatives, by rankine not onl. the- imm _ts c: 

ea:'n alternative cn a _eer, resourcc but aiso :.e a. 

ternati es themsl'es accordine to tr,! -' 

("total*" impact. 
The information he n-ecs is much li. a i'. n 

by a stoplight: 
= eo: the basis of this resou.-e. i.c:s_reen on 

alternatise is acceptable: a propos:d m:ne plan ,::" 

all "_irecn" impacts is en\ironmentall:- acce::O-ie. 

yello\\ = proceed \%ith caution: on the c"s:s of 

this resource. this alternati'e is still aczep'a-'e; 

howvever. if the decisionmaker ts a lot of "' llo," 

impacts, he should seriously consider another alter

native; 
red = stop, then proceed s'iin caution li i, like a 

flashing red stoplight): although this alternat': 

\\ould not clearly %iolate legal standards. it \%oald 

\tolate meaningful ad ho, ,iandards or lhr.',ho:C 

Even one "red" impaci ,u.vevss thai the deLi,,cn. 

maker should seriously consider another ahcrnatie: 

RED = STOP: from the stancpoint of inis 

resource, this alternati'.e is ur a:ceptable; it ,,ould. 

for example, violate legal stanoards. E.en one 

http:alternatis.es
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TABLE I 
%I3irs% Rankint the tmpait Of Ch Alicinigiq' as a Basis for [D,'isionmakint 

Resource 
A-propoicd 

plan B 

GC'oiog. I r c en trteen 
Hcrology yCEo yClio' 
% 1ci1iion red )CHo. 
V. idlif' yellOw RED 

Toial
 

"RED" impact lel!s the decisionmaker that he must 
select another ahernative, 

The colors in Table I represent the relative 
:nificanc.-of the impacts- their mcaning or impor-

lance as measuted in human terms. The table sug-
gests that ar., EIS must tell the decisionmaker the 
sicnificance of each impaci on each resource for each 
aliernativc, 

The siniFicance of an impact, in crude terms, is a 
measur- of ho\%"bad" it is. Measuring significance is 
difficult and nczessarily some what subjective. But we 
ur-. you to co it because, by doing so, 
* 	 you provice the ecisionmakcr with the infor, 

mation h- n:cs to make his decision. The deci-
sionmaker prooablv can't determine significance 
by 	himself: n- probably doesn't have the time or 
the 	technical bazkcround you 0o; and even if he 
did, he probably doesn't know the area to be af-
fecid as we-ll as you do; 
V focus your discussion. You allow the EIS toyou 

be. 	 in in: %o%0.orsof CEQ, "anal:.-,ic" rather than 
"encvciop:dic'"(197S, sec. I502.2(a)); 
you enable :ne ublc to review your conclusions 
aoout si.ri: icance by e.\plicitlv stating them. and 

* 	 you comply ": h ih CEQ rezulations, which re-
qu -; you to discuss significance (1978, sec. 
I502.16 a) and (b)). 

C. Afecsuri,n Sigicence: Capacity of Eacht 
Resource to Support Anticipated Uses 
Ho%\, then, do you measure the sienificanceofan im-
pact. usinc criteria that most people will agree are 
reasonable? Probably by estimating how much the 
mine "ould change the capacity of each resource to 
contricute to national needs. In the follov,"ing 
pacaccapns we develop that argument and define our 
terms. 

Measuring sizrificance requires you to make a 
value judgrnent. In doing so, you should express the 
values of society as a whole, not your own private
values. Society's values are perhaps best measured by 

A.Icrnjii~e 

C D E F 

-e'llo. gren Frcen green 
Vlo o,. preen yetlo. green 
)CHio'. red RED yello. 
red ycllo- red yello, 

its uses of the various resources. To measure the 
significance of the impacts of a mine. then, you must 
ask:"Ho%%much\would themineaffec society'sability 
to use each resource?" In ans''ering this question, you
make the necessarY value judgment in a way that 
society ".ould probably consider valid. 

If an impact would severely interfere with society's 
use of a resource, the impact is probably significant. 
For c,.imple, society would not tolerate losing any
black-footed ferrets, lest it could not use them as it 
wants to. Hence. if a mine \'ould kill even one ferret, 
wc \\ou!d almost certainly call that itnnact sign:fi
cant: society alucscndanc-ere s ecics enough that it 
has passed laws to protect tin:. If, on the otncr 
hand. the mine would kill 250 field mice. -e would 
probably not call the impac: significant: the number 
of field mice is so great that w could lose a great 
many vet continue to "use" them as \,e want to. 

If, indeed, society's values are expressed by how it 
uses each resource. \khat do \%e mean bv societ:.? 
Because Federal EIS's consider national resources, 
society probably means the rlthicned soiiety of the 
Nation as a whole. responsiblI. consiocering long-term 
uses and \alues of national resources. The de,.ision
maker mus: consider the us- at on. na:,onal resource 
(coal) and tic envronme.:al pric: tha the Nation 
'uuid p, fur using that rciu-c: imining th: coal); 
that price is measured by ho\. mu:h the value of all 
other resources be affc.-ted asw.ould a result of theproposed mine. This is not to sa.' that a Feccral EIS 
should inore loca! issues: it must consider them-but 
al\'ays in the context of th: Na.:cn's b:st interests. 
The loss of 2.000 acres of vegetaton in central 
Wyoming. for example, would probably not be a 
significant impact, if the acreage "crc neither prime 
farmland nor cntical wildlife habitat, and if similar 
land could be found right next door. The loss of an 
alluvial valley floor or of certain cultural resources, 
on the other hand. Aould probably b significant,
because national law considers such resources to have 
national importance ever though they are geograph
ically restricted (local). 
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What do we mean by use? The term can't be ap-	 RATIO WITH THE MINE 
plied too literally: v\euse land for grazing: and we
 
use" endangered species by maintainine them as a 
 ,,
 

valued part of a balanced ecology, The mine could 
affect the use of each resource 	 ': <l 0 + ±+ 

" 	 directly, by chancing the amount the resource _ _, 

is used: 
* 	 indirectly, by chanzing the capacity of the O 0o 

rescurce to sustain use: . tI I I 
* 	 both directly and indirectl., by changing both use 

and capacity. 0 >i -

The mine could reduce the capacit, of a resource to __-, _ I 
support use by reducing, say, the recreation oppor
tunitics in the affcct,:d region: it could increase the rtcIGLtt t. Poble ChanFic'in thecarc)il\ 111Cr.,titdt! to ihe 
uc 	o a resource propoid mine t no chanE1 in cjrtri',u'e ratio to lnirelati'.,e to its capacity by increasing l0 sur 

the demand for recr-atcln facilities in the rc ion. (In mine.; - = t increase: - con.issr l!- incrta . 

both cases, a ratio \%ould be changed.) Note that, for iilin - = considribirdc.rca'sdc c cac. -	 l 

an endangered species, the resource has no capacity 
for tolerating impacts: it is already "used" at capacity. 

.The capacity of each resource to sustait use ob- difrrence bece two ratios. this 'reraiin 
viously imposes limits on the use of that resource, almost certainl\ not be maic.emaicall ricorous. 
The EIS should consider the capacity of each 
resource for to additional reasons. First, it is im- N o howe'. e tha o car om o si'. nat t's 

o the the various t. less thanportan t consider e.\tent to which i ratoither is muchmuch less than one-or. ors, In otheror aoout equa'a: tov,one. tnat its 
altcrnativ, ,ould foreclose future opions, i.., words, you can comrnonly staie rat in - itimoacte: 
reduce the capacity of the various resources to sup- soils, for esampl, would comfor:anl. support an
port potential uses. Second, the law is sometimes 
written in trms of capacity rather than use. This is ii, u s \it c t uc ilu'i 

1), but not \%,ith it (capazi ly:usC . v llsu %%i, 
true for soils, for -xample: after mining they. must be specif'ic yardsticKs r;unngest more 	 for m .rnf .,unfi
capable of supporting the same uses they could have cest mor speicance 	 _cur:tseunder "En'.ironmentalicrdttl for ou::es'" ScotCon l]o',.,
supported before mintn-c-.whether or not they are (TheCEQregulations(I9";. s-c. 150F.? ilist criteria 
actually called on to do so. 	 for measurinc sicnificanc-. \%e sur'st tha those 

Perhaps, then, the most ri.orous way to measure critria may be used as spcific earopics of in'en
the significance of an impact would be to determine eral contept of the capaci:,:use raio.l 
ho, much the mine would chane: the capacity:use In summary, then. per ,aps t;:",. qu:s,on is 
ratio of each resource. Th.e capacity of th: resource is this: 
P-susability-in effect, its "suoply." The use of the Gi',en the chanes in the capat:.: of the resource 
rcsource is the "c:mand" that society would impose to sustain use and the cnanzes in inc use o' th: 
on it. Figure I suc-e.-ststhe sorts of chantes in the r--sour: ou: to n c proposcz mint 1-o., m u . ,oulz 
capacity:use ratio tha: you mich: be able to discuss in r propose ho: mucrre red c s.oulc-the proposed mine redue icr capa::ty, ot Inc
the EIS. The entries alone the lf; ed.e of the matrix resource to suppot a'tic:pa:cd uses of national 
show capacity:usea~og lt lpratioso"wi:houtsh- the mine; thoset: mtri tt rtio v~~h at portance; c. ho'.. much '..ould ',h_ mni inn r, the 
aong the top of ihema:rixsho" the ratios with ic demands imposed on in: rcsourc relai, c to i.s 
mine. The in pigeonhole represents the capacity to support them" Or. mor:- rvorousl', .hocnirr,' each 
difference between tle rtos. (We use mathematical much %.ouldthe proposed mine reduce tne nationa. 
symbols here mercly t'. depict a complex idea compatl.)capaci(y:usc 	 ratio. by decreasinz the capacit.\ and/ o. 
paetly.) 	 increasing the use? 

The matrix expresses two levels of significance for An impact on a given rCsourc: can be called 
both -good" ( - or -+ . ) and "bad" ( - or - -) im- significant if the mine would _rcatly decrease inc na
pacts; it also shows a level of negligible (O) tional capacity:use ratio for the rcource. b-.creall:, 
significance, where the capacity:use ratio has decreasing the capacity of that rcsourc to sustain us" 
changed only negligibly. A change in the capacity:use and/or by greatl, incrCasili! the usc of h: r.source 
ratio from - I to )-I is a "good" impact of moderate Table 2 shows the sorts of questions that protabl, in
significance; a change from > I to -xI is a "bad" dicate significance., and suecsts ap propriate ans,,ers 
impact of great significance, to these questions. (See also the appcutdi .. ) Gien lhe 

Although we're sug ;sting that you consider the information in such a table, the uccisionmaer coul. 
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TABLE2
Sitnificzne- or tmpact% . AsI)lnrd in Trrm%of Information %evded for D '%etionmakint
 

Ctdinre. aiur in th propO$ed mine .nul/d
I Ol redue te capacirt of therini'ce tO contribute 1oantt"l rd nutionotj needi. cnd'o, inrreaein, (tedenandi made on t^,rtso..ce rerlatuic to ims

ropacit rt ii ppo them. 
A little Some 
 A lot Too much 

.ACCorlinrl. the, faouirce, iourd he ahilto coniribtie to anticioae it of noltonal importanceE.sisi With tome ditricultY Wilh gicatdifrrtculi Not at atl. or onl) in 
%iolaionof Ia.% 

from tht$iundpotnt of theii'mpocli on that fe$rsowr the. alternaitie ut."Caiporieza %It Conditionall[ Dubioutl, Calt'riftalh
ae¢ptabte acceptable aICCptable unacceptable 

For that 0ltcrttnlli. , StandpOir, f*Ot/ OfunpoCtl On that Cejoutre, the derutiionmakershoulcGo Pioc~d ith Slop, then STOP 
caution proceed -ith 

caution 

A$ 0 workin, definition. then, impacts on 1h10rejource, Ore.,INSIGNIFICANT RELATIVELY SIGNIFICANT SIGNIFICANT 
SIGNIFICANT lad hn (le al 

tlandrdi) standards) 

make an informed decision that (enlightened national) conclusions about the si.nificznce of the impacts duesocicty would consider appropriate, to the proposed mine, and not eelbo.c-d dov,n inLet's back off from the importance of detcrminine the mechanics of the impacts (see Figure 2). This issicnificance in the decisionmakine process to cx.- not to discount the mec:hanics: IeV are neede, toamine in Mo. e uetail the procedures that follow from support or document your conciu.-sions. But they- arethese arz.uments. mere],. the means to that end. 
Let's consider in more detail the slcps we sugeest

II. DETAILED PROCEDURES you follow in thinkine about Impacts.
 
This se.tion expands on the Sketch the boundaries of the affec'ed area. Your
sucgested procedures first step in thinking about tmpacts should prooablys.immarized in section 1. It considers procedures for be to dra\, a boundary aroun, :he arza in which .0jrthinkine and ',ritine about impacts. formulating rsource %touldbe affected b\ the minr. Recognizealternatives, and describing the environment that that \%hat 'ou drav ts a roug.h .pproimation and' ould be affected by the proposed mine. that you may have to re',ise I: repe:aiedi during your 

analysis. Note that the boundarie- are different for 
.Environmental Consequences (Impacts) 
 each resource (e.c., soils \s. \flIdlife)-and e:en for.4. niiont~enwCoseqtenc~r (mpogsjtheI m pa c t s are \.rous *subrcsou-:-s- of eacn,nert. t h e results of min ing o n t h e en vir o n . dhe \ s "subr o.su rc s o r" resource (e.g..Tne.''" -r -,.;,'.st. ascade nteevr~ e oihrrsourc c-( co n eer '.5. field micel. Impacts on soils are largeety conmernit due to the mine, Frned to the minesite. Impact: cr- cepend on howfar deer are displaced from the affected area, how farthey in turn displace other deer, and how much theHow Shottld You Think about Impocts? In thinking cumulative displacement affts ca.,\ing capacityabout impacts. make sure that you identify not only and finally herd size. (Ultinatei., of course,the impacts due speciFtcally (even if indirectly) to the probably dra\\ 

,ou
the boundaries hoei er far from theproposed mine. but also the total ("cumulative") im- mine the uses and the usabilty of the herd ,re afpacts due to the proposed mine and ev'erything else fected.)that would be going on concurrently. For example. In setting boundaries, you set limits on the scopeask .ourself: How much vould the regional air q'ual- of your discussion: discussinE the inporant changesity change without the proposed mine? 

--
"How much \%ithin those boundaries ensures that you have,ould it change with the proposed mine?" (See further presented jst enoteh information to the decisiondiscussion under "Specify.... magnitude ..... ".maker. You miehi '.ant to sketch an outer bour: 'aryblow.) showing hov. far a\ay the chances due to the mitteIt is most important that you come to meaningful would be detectable, and an inner boundary showing 

()-7,(
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0.0m .IREDUCES 

060(octCAPAOILIrIE S 
Or SOILS 

STOCPILIG 
V.M~cl.At' 

0.1.10 SUPPORT 
TICiPATIECD 

... IgUSES 

STCKILING 

"Isti 

PIT J{CW~lI 

FIGURE 2. -Impact chains" for oils. Note the b:ilcscrinS eomplcxitY of this f urc. cven though the c.atns arc far from cornctr!,.Rcognize that to focus, out discussion you'll have to emphasize the most imponani '.-ange in the Soils (wc'rc tFc$s1in :nti ui$ ancOtirecapacity (or use). subotcinaitn tihe dcletais by ncorporating them into the arumcn, that support your main ,oms. In other "oral.emphasize the m-aniiij. lot the mechanics, of the cnaine. 

how far your resource would be able to sustain an. 
ticipated uses only "with some difficulty." (Table 2). 

Decide which change 1o your resource vou need to 
emphasize. By selecting the one chan.e in your 
resource that bes; sums up all the other chanes, you 
focus your discussion: you provide a basis for ta!k:ng 
meaninfully about :he si.nifticance of :he chanzes 
that the proposed mine %%ouidcause in your resource. 

Mining would cause a lot of changes. You can't 
discuss all of the', so you must emphasize the most 
important changes and subordinate the discussion of 
the others, recoc .:zing, at the same time, that they 
ma)y contribute to the important changes you choose 
to emphasize. For soils, for exampie, the horizons, 
thickness, slope. and heerogeneity would all be 
chanced (Fie. 2). But the real concern is probably 
with how tinc uses of the soils and their capacity for 
use would be changed. This is the change that you 
want to emphasize. Similarly, the proposed mine 
might change the water le.el in nearby wells: but that 
change is probably important only insofar as it would 
affect the uses and usability (capacity) of those \hells. 

Decide how :o measwre the significance of the 
changes. Your assessment of the significance of the 
changes due to the proposed mine is essential infor-
mation for the dccisionmaker: it enables him to select 

the best alternative. It also focuses . o,'r discussion. 
allowing you to be analytic rather ;ha,, encyclopedic. 

In thinkine about the changes cue to mininc. 
perhaps the first thing you hae to do is dt.-ae ho'.% 
to measure the sinificance of those chances. You 
:"'e to keep asking yourself: "Hot%do you tel! if this 
cnan.e is Aorth %.orryinz abou;?" Een ater you.
identified everything that's ha cpe-ned as a resut o: 
mining, you still need to tell %.hat it all ne'c'rs. You 
need to come up wtth a satisfactory ansker to the 
question: "So ,.hat?" 

Suppose. for example, that the topocga; .. of the 
mined area \xould ultsmately be lo:red an a,,era.
of about 40 feet. The sieniFicance ol tnat cnanc:e can 
be measured by askine: "How much gould that mat
ter? Or, to make this Reneral quistion more specific:
"How much would a change of that magnitude int.r
fere \"ith anticipated I c.al and regional land uses dur

.ing and after mining? Finally, and funamrentallk. 
"How much would that change affect the capacity 
of the Nation's lands to support anticipated tuses?" 

Such questions are not easy to anser. To an"er 
them, you must find (or dcvise) meanincful stan. 

' dards against "hich to measure the significance of 
the change. 

W'hen they ore av.-ilable, use legol standards,such 



- -

170 

as those for air or water quhalit'. If the proposed mine 
skould cause chances in the quality of the air or the 
%%atcr such that they would violate standards, by. a 
legal dcfinition they could not support "use" because 
they would be too contaminatcd. (Compare CEQ. 
197S. sec. 1503.27 (10).) It's probably reasonable to 
label an. change that ,%ould result in violations of 
legal standards as significant. Examplc: 

Impacts on air quality ,,ould be significant, because concen. 
trations of particulates at the east ldo,.n,,ndl boundary of 
inicleaschold ould probably. %iolaicboth Federal standards 
and State euidelinci by a factor of io or three. sccraJ times 
per ycar, for the entire -0 )cars of mining. 

llhen necessary', devise your own ad hoc stan-

dards or threshold values. For :xample: 

We consider impacts on erosion insignificant, because they 
,r 'd probably be no greater than those due to sporadic 
th. icrstorms, and thus %"ouldinterfere only negligibly itth 
anticipated uses of the reci.,med laid. 

Such a standard represents your best professional 
judgment as to %Aherethe dividinc lines are placed on 
sour significance "yardstick." Your yardstick will 
probably have only three or four divisions, like the 
"stoplights' of Tables I and 2. But in stating your 
judgment e\plicitly. you have laid out all the essential 
information- your measurement and your yardstick. 
so reviewers of the draft EIS can point out flaws in 
your reasoning. if. there are any, and so your 
validated assessment can contribute meaningfully to 
the decision. Note that the significance of the impacts 
on a resource is commonly measured by how well 
that (chanced) resource would be able to support 
other resources-for eample, how well the changed 
veee:ation \would support wildlife and livestock. 

oeci v the :,.nitud: of the changes.. Your 
ass.ssment of the mazni:ude of the changes s part of 
the argument that supports your conclusions as to the 
significance of the ch',anges; it contributes to yourdo "." ,. ntaiono 

dcc'~nentaion. 
Havine decided which chang: to your resource 

you -ant to emphasize, you must think about how 
great that chance would be-that is, its magnitude, 
its intensity or severity (as opposed to its importance 
or sienificance) -in crude terms, how "big- it is. The 
magnitude of the chat e varies in space and time: it 
may be greater here than there, less then ttan now. 
When you express the magritude of the change as a 
function of space and titne, you answer the qucs-
lions: How "big" is the change? How intense? How 
extensive? How long lasting? 

.Magnitude is expressed as the amount of change 
in the elesation and slope of the land surface, in air 

and water quality. in wildlife populations, in budget 

deficit, etc.- always accompanied by specification of 
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,.hen and where. For esaniple, you should tell how 
much the population, say., of "'Coalto n," would 
change through time ,iith the propcscd mine. To 
dio\. ho%% much of thai chanye %\uldbc due specif
ically to the proposcd mine, you must also tell how 
much the population of Coaloi-n %kould change 
\vithout the mine, oin to other de,lonincni that 
\\ould kalke place in its absence. in olher \\urds, you 
have to rorecast enealizccl ittipicils 
* (or es erything else that ssould be going on in :he 

affected renon alone ,%ith th proposed mine: 
and 
for evervihine that %kould cn in tie affected 

region in the absence of the proposed mine. (See 
Figure 3.) 

Note that the expected population in the absence 
of the proposed mine is a very useful (albeit, perhaps, 
surprising) baseline: it is the "no-mine" altetnativ. 
(Later on. you'll measure the popilation change due 
to each alternative to the plan ft ut this same base
line.) You must forecast the "no-mine" population in 
order to clear]y separate the part of the population 
change due to the proposed mine from the population 
change due to all other causes. Figure 3 also includes 
a hypothetical threshold at vhich, say, the existing 
city iail could no longer support(?) the population. 
With such information, you can state that the use of 
the jail would exceed its capacit. n years sooner with 
the proposed mine than vithou: it. Only when you 
can make statements of this kind can you rank the 
impacts of the various alternatives on population. 
(See discussion tinder'Aliernatives," below.) 

Sketch rough graphs and inps. Ideally, you 

, O -inout rooose mme 

wJ 
W-in o-ooos"c m-n 

, 
< [ 

- " 'CHANGE '. P, OIN; POPULATION 

UE TO PROPOSED MINE 
. 

C f 

, L 

e . o 

-

YEAR 

FGt'Rlt3. Estimated populat"on ofCoafo-n' ith and -ihout 

the proposed mine. NtOe Iha: the true measure of the population 

chanle due to the mine ts the difference bo,-een the ettimatrd 

population '11h the mine and the estimated population without the 
mmne. Commonlv it can be argtued that .ithou the proposed mine 
iome other dc etopmcn "ould occur in its place: the curve here 
depicts tial situation. The threshold represents a division maik on 

)our silnirica.nr yardstick.' 

http:silnirica.nr
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should be able to draw a curve for each part of the af.
fectced area showing hov, the magnitude ul'the change
would vary through time, o! a map of the entire area 
shoing how the magnitude %%ould vary in space at a 
given time. Picture. for e\ample, a series of popula.
tion curses for each affected to%%n (as in Figure 3,
above), or a seies of topoeraphic maps shov.inc the
mine pit at different times. Recognize that ,hat vou 

draw is, at best, an approimation. a cartoon  really,
an attempt to construct a meaningful "map" that por-
trays comple\ multidimensional relations in onlv two
dimensions (See Ficure 4). 

For many resources, you probably can-and 
should--dra%%such curscs. and, %%ith hard thinking,
ind ,says to pin numbers on their axes. Rarely %%illthey be hard numbers, and the "cur%e"may well be a 
fuzz% band; but %ou should, at the %crY least, be able 
to show whether the ma-nitude of the impacts would 
probably change cradually or abruptly, 

Decide on the signt iconce of ie changes. You have 

previously decided what 
 %ardstick to use to measure 

the significance of the changes due 
to the proposedmine. No%% it is time to use that yardstick to measure 

the significance of th 
 expected cnances. Realistically, 
you car probably distincuish at least t%%olevels of 
sinificance-say, "relatis ely little" from "relativelv 
great." It is probably unreasonable to try to go fur-
ther than four lesels, as exemplified it-. Tables I and 
2. And it's perfectl. reasonable to hedge (e.g., to say
that an impact is "relatively signiFcant to significan:").

Be sure you have answered the questions in the ap-
pendix (or have formulated and ans ,ered improved 
questions of :,our own) before you begin writing. 

How Si5,,'d You 

SIX-

< 
-fem 

C) 

Lj L 1.This 

Vrit. coout Impactr' Now that 

I 

mation essential to his dectsion: he knok ~impact is and s %,,-,atinchow bad it is. Addi:ionall,. ihe.S I , ,
, 
 I 


8 " 
YEAR 


FICURE 4. Esimated cnanic indectpopulation due to thepro.
poscd mine. Width of shaded area suggeSt uncertainty of Inc 
population forrcut. 


M 

you have thought out the magnitude and the si.nir. 
cance of the impacts on %our resource. %ou arercad% 
to begin writing about them. 

Divide the disctussion ofitipaccs on cocth resOtrc, 
into two paris.
• a sntimor'* paragraph that a s out %ou 3s~c . 

ment of the ,ienii.icance or te impatIS. in S"r.
dards by %,hichyou mca'ured inal sinrcan,;:. 
and very brief supportinc cotitmentation, 't.

cally including t brief ,:aiernent .tout iti
magnitude of the impacts 

* documentation or supporimc 'nforma:on tiha
shows how your forecasts o maniude arc Our 
general analysis support your conclu'.icin acu: 
the significance of the impacts.

This convention sers es the needs of the "aLoauuiencrs 
for the EIS. The lay reade, anC the Octsicnmat.er 
probably concentrate on the summaries. ,",ile ire
 
technical reviewer 
 probably concentrates on tic 
documentation. Note that the summar, ptrsents aconclusion or thesis, and that the docunieitation
 
supports the conclusion; the too o0 not simph repet
 
each other.
 

In the summary, simi artzeie m ost sn:.l'.-rn/
impacts of the nine on yotr resoirre. 

We recommend that you la'.% out Nour assessme.: 
of significance in the first sentence of. .fvs: 
paragraph, and that .ou :mmt:;a:.:. sro:'. 
standards you used to assi, -ha: src ifica,:: to 
impacts. The reader should be a:'l oin.
 
grasp what changes ,ould occur. !ne sr-nH'f; .c.of
those changes, and ho the\ w.ould vary in time ar
space. Example: 

Geomorphic impacts %wouldbe ofr.nelciblechan.e, in .andform.a.ld caute n..ei.i1s-, - ' . 
locally, with anticipate" Iarc us.-,(se: LBr.-,Lset. an 
sion uould probabiy Oc lest s.....tan :na!
sporadic inuncerstorms. Tn.*prc-owerom::-.e " : 
current teehnology. Its I ,i ie i.za:s --

-, .
 
-'- '
 

S: 

,ouia m I"c.
a slight tendenc% for se.era: C:ca"-s to,,arcto.-2. 
jullinj along the railroad corr:co: ic 'paracl, to ..:i,re 
no" present in the area), and in- posict l:.thar si.':: . 
sion of S lioon's Crc k ,oulc lo:1! o ."r inci lIua;
ground-%%a.:cr table- p nu:':ahps as a foot-,itn:- ayarns of the stream . Tha: Io "o';nZout: no: te::o'u:s..
affet esetaton . (See \ e e at on.) 

text provides the decistormake, with infor

.no;.-tthat he need not consider an aine.atrse becoAe ,: 
proposed plan would resuli in a ereenhiehi" :r;a::on geomorpholoe%. (Compare Tactes I and':. 

In the documentation. suppor: tour conclusions 
about the significance of".'he itpccts in deotai conlt.niensurate with their significance. 

Explain how and why you think man-! ,o,tl 

http:Octsicnmat.er
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occur-.c.. hay, and wh. soil capabilities would 
chanie in ,,,avs that you ha',c forecast, and hay. and 
%.hythose chances "ould nierfere %iih anticipated 
uses of the soils. The do..umniatieo should cxplaii 
the most important cauc-and-effect chains, as c\-
cmplifiecd in the "impact c-ains" for soils (Fig. 21. 
Your do.,umentation may %,ell be difficult for laymen 
to follok, -c.v.. comples hydrologic or sociolo.ic 
concepts: still, make it as comprehensible as you can, 
e.g.. b%-parenincticall. explaining isolated technical 
terms las "the A or surface horizon"). This documen. 
tation in the EIS \%ill be re',,ic.ed by specialists to see 
'hcthcr .your cin.,.lusions as to lte magnitude and 
sicnificanc: of the impacts arc logicallv d'fensible. 

Note that if you conclude that the impacts. say to 
soils. "oulJ be insi.nificant, you should be sure Your 
documenation supports that conc;usion. Don't con-
elude that the usabilt of the soils "ould be essentially 
unchanced. then document that conclusion with a list
I. all tnc chances that vould occur - e.g., that t'he 
productivity of the soils vould be reduced 30 percent, 
,their horizons irreversibly and irretrievably destroyed, 
their thicknesses chanced. etc. (This has much the 
same effect as saying, "John is happy: his wife has 
jusi divorced h m. his kids have run away, he has 
been fired from his job, an.d he has just discovered 
that he has poison ivy.", To avoid ha'ine your 
.ocumeniatlon conira ict ',our conclusion, you 
miht us- a series ot "aithouch . ":aus-s; for c.\-
-. ,pl:. "Al:hough the diversity of the soils ould be 
.rcatlyv reduced. f ollo\%ed by an explanation of 
,vhy this would not se'. erely reduce the soil's abili,. to 
=-port ar;ticipatcd uses. 

To writtup the documen:ation, you should proba.
Dl\ e.'amne ivourrough tabuiations and seiches and 
riesh them out intu ,ords. 

Fo r exam ple., nav i r awn the best cur',e s yo u 
'.r (sornethin? like Fieure -;. aboc.' ), you should p'" , .rminto vords. Spcif ,.he ranitude of the im-

tacts and the ".arostick" you used to measure thorn. 
:.ample: 

Durinto constructon and the First.-NnilOpc C."cck oi": herd fupr, ars of mini, ra:%,,oul pronzbly nc:hnc ratc.' 
.r.oidlv from its prerscnt popuiation of aoout 1.5W de: , 

For the remainin 20 .,years of mining. it uould pruoanlv 
s:cailiz a: a popula:ion of perhaps 1.200. After minn:z, it 
",a proc :l in:rea.sc craau ally to, say. l.,c...'- - a 
few dozen less than bcforc mining, 

Tne' art is in prcseni;ng the essential elmeints of 
the picture %,ithoutobscuring them with details of 
subordinate importance. \'hat you uhimacly have to 
do is "cartoon" the impacts, sometimes in vords. 
sometimes in fi.ures-accurately capturing the 
essence of a complex idea in a fcw simple sentences or 
in a simple sketch. 

PATRICK CIIENEY AND DAVID5 CIILEICIIEH 

Recovnize that the impacts you identify are 
necessarily spcculati'c: you arc forecasting the cf
fects a1 1he proposed minc on the cn.tronment. Your 
forecasts 'ill ran'.-' trnm firm ertimates to mere best 
guesses. But evcn at their v orsi. your forecasts arc 
e.,vper .uesses-and. accordin,_., the best informa

ion a\ iilable to the de iionmak-r. Remerrber, too, 
to specily your confidence in thc forecasts: if they rc 
best guesses based on scanty data. s.%so. Do not 
apolocize for-or editorialize about-paucity of 
data. IFdata are indeed tnadeuic.cu.im. say so; 
that inftrmation should be factored into the dcci
sion. If data that are not curr-nil, asailable- arc 
essential for inc decision. the EIS must include them 
if they can be obtained . ithou e..cessive time or 
cost. Gis .your best synthesis of the available data: 
do not merely quote somebody els.. You are the 
authority, and the EIS presents the dat: that you 
believe to be the best available. 

\k ork with th,! other writers to ensure that you 
adequately support their arguments and that they
adequately develop yours. If. for example, )ou arc 
discussing vecgetation, carry the discussion only' far 
eriough to set the stace for the discussions of wildlife 
and livestock in their respective parts of the EIS; 
refer to the fuller discussions there (as done in the cX
ampi:s abov.). That \\a .. thc spc:ialists vho rcviev." 
inc '\ceation sections in the ES ,.ill find a full 
discussion under the headin2 "%ecetation." with ap
propriate cross.references to closely related material, 
say, in "Hvdrolocy" and "Soils." 

B. -Vernatives to the Proposed Mine Plan 
An EIS .encrally considers both administrative and 
teIc l alternati'.es..Aaminstrati', alternatives. 
such as "no action." Must be consid:red be:ause o the 
la %. ) c am i~adc: \ill pro a bl. sk ou to C.,, 
a.' u ta edru.ilpoal akyut xamine te impacts of each o:' .,'_:h alernatiesresource.%our Technica ' on 

on h other 
hand. ar:other a t minn the coal; th:. ill be 
your primary concern. Your team Ieader w'ill proba

bi. combine the" various techni-al alternative's from 
ea:n autrior into composite aliernati',es (like those 
rcprcsented in Table I) 

The composite alternati,,es represent the choic:s 
availab!e :o the oecisionmakcr. The purpose of devis
inc sucn alernatises is ecnerall. not to design new 
mine plans, but rather to improve-or to indicate the 
n:cd to improve- aspects of the proposed plan, so as 
to reduce significant imp:c:s. These alernatives. 
then. comprise other methods of minine and/or more 
strin.ent standards that could be imposed to reduce 
impacts. 

Desi.nin.! reasonable technical alternatives is not 
'easy, and they are typically the \eakest part of an 
EIS. But encrallv one of them \%ill be selecied-that 

http:alternati'.es
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having the least environmental cost commensurate an encyclopedic account of 'our resource, but a well.with the benefits of mining and other nonenviron. focused image-onc that captures the valueof your
mental costs and benefits that also must be con. resource as manifested by its uses and usabihity (seesidered in the decision. "Measuring Significance." above). Therefore, %'ePerhaps the best way to begin devising technical suggest that you focus your discussion on the currentalternatives is to e.'aimne tMe impacts of ininnp ac. uses and usability of your resource, or on the aspectscording to the proposed plan. For the significant and of 'our resource that dictate the current uses andfor the rclati el. significant impacts. ask yourself. usability of other resources- for eample, the %%av inwhat could be done ditferently so as to reduce these vhich climate dictates land use. This means, in pracimpacts-ideally, so as to make them insigificant. t: e, that. you should emphasize the aspect of yourNote that there is little point in seeking technical resource that. if changed, %%ouldmost affect its uses
alternatives if the 
about the 

impacts of the proposed plan are or usability. In hydrology, for example, you shouldsame as those of an ideal plan. (An ideal emphasize water quality, because the changed waterplan can be thought of as a state-of-the.art plan. a quality. when measured against standards, showshypotheticaliy perfect plan. or a composite plan in how much the usability of the resource has beenwhich each attribute is cost free-like a car with the reduced.
performance of a Ferrari. the prestige of a Rolls You hould also briefly describe other aspects ofRoyce, and the price of a V\V. Although we can't your resource that help to conjure up .he image ofdefine the concept further, we think you might find it you resource-in wildlife, for example, big.gameI ful as a sort of limit.) For example, any surface populations. Finally, you should show the area in theWne would move and replace topsoil: impacts due context of the ,arger region- for topography, for exspecifically to moving and replacing soil should be ample, you might say, "The rolling plains of therecognized as an unavoidable environmental cost of leasehold are typical of those of southeastern Mon.
surface mining, so it probably makes little sense to tana."

search diligently for technical alternatives to that 
 In a short paragraph or t',o. then, capture theaspect of the proposed plan. Similarly, there is little valte of.your resource on the area that would be of.basis for insisting that the mining company reduce fected. For e.ample. in air quality, you might wrie:
impacts that are well within legal or ad hoc stan
dards: to do so would impose unreasonable-and
 
probably unenforceable -demand% on the company. The air quaiiiy 
 in the area. like that of most of cenialWith these limits in mind, sketch o ro \\Vyoming, is pristine. Monitoring stations on the leasehold
technical alternatives that would reduce the impacts .see map I) indicate that measured annual TSP concenira.of the proposed mnine plan. Recognize that no such tions areofteropiveosre redne e -ell within the Federal secondary and State an.pat.R nvirhatomsuchl nual standards, and %%ellwithin the 2"-hour Federal secondalternative is cost free: reducinut one environmental ary and State ambient air standaras. Concentrations ofimpact inevitably increases others (e.g., spraying aseous pollutants are also well v.ithin both Federal and
roads with watr to reduce dust makes that water State standards. 
unavailable for other uses). \Vork with your coauthors
 
to identify areas of common concern and with 'our 
 Fur vildlife, you might w.rite:
 

e group (your team leader and editor) to check out
 
feasibility of 


natives.

elegal the various possible alter-

On the area to be a'fec::d, there are no tireitened or en-When the core group has melded these individuol dangered species. and there are no fisheries. About 100 totechrvcal alternatives from each author into com- 150 oron.horn antelope and about 2 mule ceer inhabit theposite alternati. es, determine the magnitude and area during the summer: this i-. probably %%ellvithin carry.s c it ing capa:itv for both species. Several dozen sage grouse inyour resource. Explicitly compare 
habit the ;,rea )-ear round; hundreds of migrating ,,ai rfo-tthe impacts of visini sprint and fall. The area contains no critical wildlifeeach alternative, so the alternatives can be ranked ac- habitat: and habitat similar to that on the area exists in adcording to the severity of their impacts (see Table I). jacent undisturbed areas. 

Your core group will indicate the format for yourdiscussion of the impacts of the alternatives. 
We suggest that most baseline information about 

the environment to be affected-the future stirhoutC. Affected Environment the mine-can be built into the impacts section. InFor the affected environment section of the EIS, doing so, you keep together all the information your team leader or editor will probably want to meld necessary to build a tight logical argument about thethe contributions from you and yourcoauthors into a magnitude of the chanes. (See "Specify . . . magni.single section. Accordinfly you should provide, not tude .... " above.) 
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IV. CONCLUSIONS 

In this paper, we have sugested that the purpose ofhaae paer weS'InFo thispcsuc hc puros oan EIS is to provide information for decisionmaking, 
to solicit public revie\% of that information, and to 
shoy the public the bases for the decision. The au-
dience of an EIS consists of both laymen (generallv
includinc the decisionmakcr) and technical specialists. 
Ve have focused on what we consider the kind of in-
formation that best fulfills the purpose of the EIS 
an'd best meets the needs of its diverse audience. 
Briefly, this information consists of both the 
moenitude and the significunce of the impacts- how 

"bic- the impacts arc and how "bad"Information on manitude they- are. tellalone does not 

these audiences all the. nx, 
 i to know; it tells them 
merelyv how the intensity of:. chan,¢ in the environ-
ment would vary in space zac time. Therefore, you
should tell them how sicnificant such a chance woud 
be-how important it would be in human terms. 

ommonlv you can measure sienificance by deter-mm"c
mining how much the 	proposed mine would.chance
the capacity of your recource to support anticipated 
uses: if a lot, then the impact should probably be 
=onsidered si.nificant; if only a little, it should prob-
ably be considered insinificant 


Byv assessing si.nificanc, 
 you answer the essentialquestion to be answered by EIS: Whatthedoes it allmean? So wha,? 
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havedAohat
For examples of EIS's that we have worked on. sec 
the following: 
• 	 Moniana Depa'rtment ol State Lands and U.S. 

Geolocical Sur ce.. 1979. Aet, rinal Environmen. 
tal Impact Statemeni, .\orthern Powder River 
Basin Coal. Montana. 

* 	 Montana Departmcnt of State Lands. 1979. En. 
vironimental Iiipuc Sualeniet,. Proposed Expan
ston o(atinin andReclattiationPlan, II'estnore
land Mine. Big Horn Count,. Montona. 

" 	 Montana Department of State Lands. 19S0. En
ionetlipuvirorm nital loipuct Samn, 'Lsr Erg.tiemi , tt'psiern Energy

Coftpanys Rosebud .rfc ne, .Rea B Extension. 
• 	 Office of Surface Minzn Reclamation and En. 

forcement. and U.S. Geolo.ical Survey. 1981. 
Environmental Impact Stateient for Proposed 
,Chning and Reclaiaon Plai, Rojo Caballos, 

e 	 CEven thouch the reader will recognize here many of 
ih athe ideas sucested in "EIS-ence." he should not ex. 

pect to see all of them fully incorporated: in all cases 
we were membcrsbf ""core group" wtorking with a 
large team. Thus our paper represents something of 
an ideal: the EIS's. the nature of reality. Our hope isthat writers persuaded by "EIS-emce" will be able totake our argumentable e'en further than %%ehave beento do. 

APPENDIX-QUESTIONS FOR MEASURING
THE MAGNITUDE AND SIGNIFICANCE 
OF IMPACTS FROM A 	PROPOSED MINE 

Stud%,' thr proposed mine plan: then ans%,er the questions below in the %a*vs indicated. Giec just enough 
of 	 your supporting information to back up your 
ans%%ers. Try to think of technical alternatives
different ways of mining-
 " hene.,er you answer
 
. ifica.nt" or "rela:i\ely sigr, ifi\ant' to
"st oocquestions. 	 of theWhen your team lea'er or editor has

melded the individual techr.ical 
 alternatives with 
thos.- of .yv'our coauthors into composite alternatives,
 
anser 
'he same questions about the impacts that
 
each would cause. Finally. capure the value of your
 
resource on the area to be affected, so that your team
 
leader or editor can combine all the authors' discus
sions into a cl¢er image of the environment to be af
fected. 

You, as a specialist, can refine the following ques
tions: the.v express the type of information we believe 
the decisionmaker needs. Alternativcly, your team
leader or editor may .ant to modify the questions or 
their answers. In the following pages:
NI = magnitude: How "big" is the change due to the 

proposed mine? 
S = significance: How "bad" is the change due to 
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the proposed mine? (How vigorously sho,'d
ale,nativc ways of mining be soueht?) 

When = 	 With what time dependence? 
Where With what spatial dependence? 

How much = 
To what e\lent would the chances due 

to the proposed mine either reduce the capacity 
of the resource to support anticipated uses of 
(national) importance or increase the uses of 
the resource r,!ati,, to its capacity to support 
them? 

Suggested answers: 
" a little (green light for this alternative: impact

would be insignificant); 
" 	 some (yellow light for this alternative: impact 

would be relati ely significant); 
" a lot (fashing red light for this alternative: im-

pacts would be significanc in that they would 
violate ad hoc standards): 

* too much (red light for this alternative: impacts 
would be significant in that they would violate 
legal standards).

Document = Explain your conclusions as to ma-ni. 
ude and significance in enough detail that the 

reader can examine the evidence that supports 
those conclusions, and verify the conclusions.or 
identify deficiencies in the supporting evidence. 

Land surface 
MI:. When, where, and how much woUld the pro-

posed m;ne chance elevation, slope, and 
stability of the land surface? Document. 

S: How much would these changes interfere with 
reveetation, etc., and hence, ultimately,
with ti'Iccapacity of the land to contribute 
to anticipated (national) needs? Document. 

Geology 
,I: 	 When. vhe:e and how much would the pro-

posed mine chane eolocic relations that, 
in turn, would impac; other resources (e.z.,
ground water, soils)?

When, where, and muchhow would mining 
chang: geologic hazards? the amount and 
availability of mineral resources? the 
availability of significant fossils? 

Document. 
S: How much would these changes interfere with 

the capacity of the land to contribute to an-
ticipated national needs? 

How much would these chan2es interfere with 
the recovery or other (national) mineral 
resources? 

What significant fossils %%ouldbe lot', 
Document. 

Hydrology 
Mt When, where, and how much would the proposed 

mine change the quantity and qualit" ofground water a%% for anticipated usc'ailabl 
of surface water? Document. 

S: 	 Hov.much %,ouldthese chanyc intcrlcre %,ith 
the capacity of the resource to contribute 
to anticipated (national) needs? 

How would the chanced vatcr qualily compare 
vith standards' ,,ithnormal fluctuations? 

Document. 

Air quality
NI: When. where, and how much '%ould the pro

posed mine change the concentrations and 
emitted amounts of which kinds of par. 
ticulates? 	 of cases? the visibility? Docu 
ment. 

S: 
 How would these chancd %alues compare v,ith 
air-quality standards? %%ith normal nuctua. 
lions? Document. 

Soils 
M: \%'hen, where and how much would the pro

posed mine change the uses to %hich the 
soils could be put? (Relate to actual and 
potential use at present.) Document. 

5: How much would sucn changes interfere vith 
the capacity o' :he soils to contribute to an
ticipated national ncecs? Document. 

Vegetation 
NI: When. here, and how much \ould the pro

posed mine chance the diversity of the 
vedetation on the affected area? the pro 
d'ctato
 

tv of 	 ach type of egetation? Document.
S: How much vould suh chances interfere with 

the capacity of the eg::ation to contribute 
to anticipated naionaimpor;ant needs? cause loss a,'habitat? cause loss of threatened 
or ndancered spcies? Document. 

Wildlife 
.M: When. %khere. and ho% much Aould the pro

posed mine chan.e population, carryinc 
capacity, and group health for each tmnpor. 
tant species or group of species) Docu
ment. 

5: What threatened o. crdancrcd species ',ould 
be impacted? 

What (other) impacts vould be irreetsible or 
especially long lasting? 

How uould changes due to mmin compare 
with normal fluctuations? 

How much would population changes reduce 
success in hunting game animals? in oppor

lunities to ie .'Aildlife? in ecological ,ellbirr?
 
Document.
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Sociology 
NI: When, where, and how much would the pro-

posed mine change population? Docu. 
ment. 

S: 	 How much would such changes affect quality 
of life? exceed socially important thresh.olds? threaten important traditional valu'es? 
Document. 

Commtunit*v services 
M: When, %there,and ho, much would the pro

posed mine affect use of cotnmunity
%ices , 	 scr.%ih respect to their capacity? affect 
the anticipated life expectancy of such ser-

vices or shorten the time needed to reach 
capactt.y? 

Which services in which towns would be af. 

fected?
Document, 

IS: How much would such changes affect qualityof life? Document. 

Economics 
NI: \\'hen, where, and how much would the pro-posed mine affect income vs. outlay of 

local governments? surplus vs. shonfall or
deficit? Document. 

S: How much ',ould such changes affect quality
of life? of community services? Document. 

Land use 
N: When, where, and how much would the pro-

posed mine change land use from actual 
use at present? from potential use at pre-
sent? Document. 

S: Ho\%much ".ould such changes interfere with 
the capacit, of the land to contribute to an-
ticipated nationa! needs? Document. 

.. riculture and range 
M: When, where, and how much would the p,o-posed mine affect agrc :ural and rane 

productivity? AUM's produced? Docu. 
ment. 

S: When, where, and how much would such 
changes reduc the capacity of grazing and
ZZ.:culture to contribute to anticipated na-
tional needs through regional production? 
Docut. 

PATRJCK CHENEY AND DAVID SCHLEICHER 

Transportation 
M: When, where, and how much %.ould the pro

posed mine change tran'-ortation net
works in the affe:tied rrivion? movement on
rxisting 	 networks? maintenance costs? 
Document. 

S: How much would such chances interfere with 
anti%.ipated use 	 of those networks with 

respect to their capacity? with anticipatedland uses? Document. 

Recreation 
N1: When, where, and how much would the pro

posed mine affect use of 	 recreation 
facilities 	 both on the leasehold and on
nearby areas with respect to thrir capacity?
affect the anticipated life expectancy of 
such facilit:es or shorten the time needed toreach capacity? Document. 

S: 	 How much would such changes impact thequality of recreation experiences? for how 
man),people? Document. 

Cultural resources 
M: 
 How many cultural and historic sites would be

impacted by the proposed mine? When,
where, and how extensively would these 
sites be impacted? Would they be disturb
ed? Destroyed? Salvaged fully? partially? 
not at all? Document.S: Which of these sites has historical significance,
rarity, or uniqueness, e.g., as expressed by
eligibility for nomination to the National 
Register of Historic Places? 

Ho. would the information gainco through
excavation in the near future compare with
the information lost through having to ex
cavate sooner rather than later? 

Document. 

Esthetics 
M: Wher.. where, and how much would the pro

posed mine change tne esthetics of the at
fected area? Document. 

S: How many people would see the affected area?
How 	does the esthetics of the affected region

compare with that of the surrounding 
region? with that of the rest of the Nation? 

Document. 
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PROFESSIONAL 
REPORT 

An Unreadable EIS is an Environmental Hazard 

Edmond H. Weiss 
Cherry Hill, New Jersey 
Alistract.An Environmental ImpactStatemcnt alerts the government and public to the possible hazardof pruposed actions.An unreadable EIS is an environmental hazard, potentially 

Many EISs, of course, are written by engineers and re.searchers, without benefit of professional "wordsmiths.'
The engineer's notorious aversion to writing (and the un.willingness of most firms to buy writing services) means
that EISs are at least as unreadable as most other technicaldocuments prepared bya team of middling writers workingto an unforgiving deadline. 

But, despite what some consultants may think, the badwriting in an EIS is much more serious than a matter ofesthetics; the issue is not 'English' or refinements of style, 
The issue is the qualiry of the document, its usefulness insupport of the goals of environmental legislation, and, byimplication, the quality of the envlronmental 
stewardship entnisted to the scientific cnmmunitv. 

PART OF THE PROBLEM 

OR PART OFTfE SOLUTION 


An unreadable -IS not only hurts the environmental
protection laws and. thus, the environment. It also turns thesincere environmental engineer into a kind of "polluter., 

Zonsider the irony. Environmental engineers, thosesolitary champions of environmental quality, usually morehan read. to co batde with we!l-financ:d developcrs and 

.dm ond H. W eiss, Ph.D. is 8inindependent consultant wri:er,nd lecturer, s-c.c:aiizing intennical communication. He nmost of his time travclng throughout North America teaching 
.rmng scminars for engineers. scientists, and compute: profes.sionals. He isthe authorof ne Writing Syste.mfor Engineers andSciennits (Preniice-Hall. 1982). Ho,,, To Write a Uablr UjerManu.rl (ISI Prc.is 1985). and Ho- To Documeni aSytem (Oryx

Press. 1990). His baisisCherry Hill, New Jerey. 
RePu.s1 for repintmay beaddressed to Edmond H. We0,
(609f795.5580).Ph.D .. 1612 Crow n Point Lane, Cherry Hill, N ew Jersey 080 03a 

as deadly as stack emissions or dioxin in the gruundwater. 

well-connected waste handlers, are ncreasingly perc-ivcdas paid apologists for the people whose actions may foulthe environment. Why? Because most Environmentalpact Statements are m. 
so difficult and unpleasant to read thatthey make people suspicious. Even someone onlymoderately skeptical might suspect that readers are discouraged from reviewing the repo.. too carefully. And, in 

a time when bright people worry that environmental lawscan be manipulated ard undermined by powerful interests,the inaccessible and unreadable EIS has come to be viewed 
as pan of the problem instead of pan of the solution. 

Some EISs, then, are seen as a deliberate effort to obscurethe questions, to inhibit denate and intimidate all theponents of a proposed project or action. 
op-

Of course, this public perception is unfair. Although environmental consultants occsionall,, err in the favor f the 
agencies who pay their fees, the typical individual or firmis scrupulously honcs, in describing and predicting environmental consequences. Whether motivated by thenoble ethics of the profession or Just by the munoaneof being discredited fearin inc consulting marketplace, en
vironmentalspeciahsts -ould be the last to dcfeal the spirtiof the environmental protection laws and codes. Quite :econtrary. The tvOical E!S is not obscure b, inte.nt. I only 
seems that wa -the consequence of certain bad habits of 
tnough: and expressju-,. 

at
 
rc are three broad classes of errors 
that undermine theclarity and credibility of many EISs: 

Strategic Errnrs are mistakes of planning,failure to understand wh% the EIS is being written 
and for whom. 

Structural Errors are mistakes of organization.failure to arrange the clemenis in the document in 
a way that makes them easy to follow., andw y taOm k s t e a t o l w n 
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UNREADABLE EIS 

Tactical Errors arc mistakes of editing. failure 
to test and revisc the texts for clarity and 
rcadabilit v. 

STRATEGIC ERRORS 

A str.tegic error is tantamount to writing the wrong docu
ment. Thai is, the engineers and others, for a variety of 
reasons, produce an EIS that misses the true objective of 
thie project- even while it complies with federal or state 
"guidelines." Especially when the EIS is composed by
several authors working independently, the risk is great 
that the final product will meet the letter of the law but not 
the spirit, 

More specifically, EISs are often undermined by naive 
,' 'des, the most prevalent heing that the document is a

d,. ,.ssionaic, objective collection of unambiguous, hard 
facts ahout ,environmental effects. Typically, though an 
EIS vitally affects hundreds or thousands of people-in-
eluding a few very rich and powerful ones. In a sense, the 
principal function of the EIS is to provide facts, projec
iions, and analyses that raise the lev'el of debate among 
thiise thousands at interesl. 

In counlless cases the EIS has affected the commercial 
intcrcsts of developers and contractors, even the political 
aspirations of local officials whose campaigns include 
promises,of projects with environmental implications. No 
matter what !he cuidclines say, and no matter what dis. 
claimers appeat in the introduction, the findings in an EIS 
may potentially help or hurt the progress of some project.
At the vcrv least. it can uncover adverse effects that add 
corrective costs to a proposed action. In extreme cases, it 
can curtail the plans of the er-.' agencrv or firm that paid
fIr 'he studs, 

Moreoer,. an EIS. like even the b.st science done in 
support of public policy and health, contains a substantial 
rumrr of cxtrapoiations and inferences, many built on 
simplifying assumptions, debatable theses, and even 
secondhand da~a from parties with vested interests. (Given 
two or three questionable presumptions, environmental 
asscssment b.comcs only slightly more precise than stock
market forecasting.) 

In short, an EIS is a work of science, as opposed to an 
aggregation of hard facLs it is rich with. to use Popper's 
term, intelligent conjecture. Consultants, often under 
pressure from sponsors to produce unambiguous con
clusions, must remember that the quality of their assess-
ments derives from the quality of the underlying warrants 
(Stephen Toulmin's term) in their models. 

The document should be much more than acompendium 
of technical details, interesting mainly to readers with the 

appropriate technical oackground. But, wtthout meaning 
to, most EIS authors aim their writing at the wrunr 
audience.They assume not only that thc w. ' will be read 
almost cxclusively by environmental engineers and 
specialists, but also that each specialized component (air,
water, archeology, odor... ) will be read only by persons 
with that specialty. 

Even though many of the readers are such specialists, the 
most Important readers ,re not Quite the contrary, the 
main readers of the EIS are in three motivated giroups. 

A higher jurisdiction o r govcrninent. respon
siblc for a series of decisions, often including 
enforcement, frequently under political pressure 
to approve or disapprove (in the guise of "neutral" 
review for compliance) 

Supporters of the proposed action, hoping that 
the EIS will not forecast any unavoidable conse
qucnc"s or more attractive alternatives, impatient 
to have it approved as quickly as possible 

Opponents of the ac!inn, alert to any instance in 
which its adverse effects are minimized or in 
which those of the alternative, are! exaggerated,
especially skeptical of all assumptions. inferen
ces, and ccondhand or imputed data. 

By failing to appreciate that the EIS is awork of scientific 
conjecture, aimed at motivated and Cvqn cynical readers, 
environmental engineers commit the worst strategic error 
of all, the one that undermines not only ElSs but many other 
technical documents as well: lack of apparent function 
or purpose. (That is, ther: is a tendencv among among
intellectual writers--scicritists. enginers. scholars.-to act 
as though the purpose of the document was to "rite about
the subject. An effective EIS, thouch, or any effective 
Itcnnical publication, is designed and writt-n to ac
complish specific communication objectives in well
dcfined audiences. Ironically, the more fascinated the 
author is with the subject. the greater the risk that the 
document will lack purpose and frustrate its readers.) 

An EIS, in addition to presenting its facts and projections, 
must assure those who deserve to be assured, arouse those
whose interests are at risk. satisfy the stewards of environ
mental laws. and stimulate enlightened discussion among 
dccisionmakcrs and their constituents. 

The assssmcn of environmental impact is hardly ever 
simple, objective, or un'controvcrsial. Rather, it is a prob
lem in scientific advocacy, in which the main issue is 
whether the investigating team has assembled enough
credible evidence and argument to prose a central thesis. 
Either that: 
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The proposed action will have no important ad-
versc effect on the environment, or 

The proposed action is bettcr for the environment 
than "no action," or 

The proposed ac:ion is clearly better for the en-
vironmcnt than the altcrnatives, or 

Although thcrc is an environmentally superior 
alternative, its greater costs arc not justified by its 
environmental benefts (or are: justificd)27.. 

For an EIS to have an effective thesis 'one of those above, 
or some other more appropriate to the situation), the Project 
Director must assen responsibility and take intellectual 
risks. Put simply. he or she must direct the project and see 
that the EIS has a coherent point of vicw-lthat each of the 
five or ten or twenty specialists at work on each of the 
.parameters" knows the audience and the thesis. Without 
such dirction, the EIS will louk as so many of them do: a 
patchquilt. 

STRUCTURAL ERRORS 

If form follows function (as some architects ar. fond of 
saying). it is no: surprising that many EISs are in a form 
that rcfccts their lack of thesis and their indiffcrcnc: 
toward the audience. Gcncrally, they Lrc huge and inacczs-
sible. Like a patchquilt, they arc filled with beginnings and 
endings, choppy, inconsistent, ragtag. 

Most EISs appear to bc organized in away that makes them 
easier to review or "check off' than to study and Question. 
They are arranged so that even a superficial reviewer will 
Outckly see that everythitg that is supposed to be in the 
document is there. And if that were the only mission of tnc 
EIS, to satisfy some mindless bureaucratic checklist, such 
an orzaniea'ton would be appropriate. Furthermore, if trtat 
wcre the only function of the EHIS, tiere would be no reason 
to write this essay! 

But that is not the sole mission or function. EISs are 
important documcnLs meant to be read by interested 
readers with vital conccms. (Notjust compendium, of fact 
to be appraised with a checklist.) It is shamelessly cynical 
for cnvironmcntLal consultants to regard the wnting and 
reviewing of the EIS as nothing more than *going through 
the motions* of environmental as.sessment, a tiresome ad
ministrative hassle, "red tape" cn route to gcuing in 
project approved. 

For many rcadcrm, the typical EIS has an inaccessIble 
organization. Most readers do not want to study each 
"environmental parameter" in depth. They do not want to 
reflect on the history of the planet before they find out 
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whether the local groundwater is likely to be fouled. Nor 
do they want to read several hundred pages to learn if there 
arc any unavoidable con.scquences of the project. 

For thr sake of most readers, the EIS should te organized 
to allow direct and immediate comparison of tw: proposed 
action with the "no action" altcrnative, followed by a 
similar comparison with alternative %ties. technologies. 
and actions. Moreover, the comparisons should address 
nnlv what is relevant If tlheffect on a certain parameter 
is inconsequential, it should bc rcportcd bricn.f and di
missed (even thouh we paid ahefty lee to the suOcontrac
tor specialist). If differerces between altcrnatives arc too 
small to matter, they need not be discussed-unless there 
is reason to believe that part of tdc -iitctncr is espcctally 
interested. Nowadays it is hard to cs .. pc the impression 
that the controversial or "soft" paris of tic study ire betng 
deliberately camouflaged bcneath hundreds of pages of 
unimportant detail. 

In a well-made EIS. the average reader-including the 
lay reader-should be able to find what hi ur sh" uunts 
to know in less than Five minutes. One minuit, if the 
Findings are unusually straightforward. 

An effective EIS shoui,' be cli-caowcd with "5,carcn 

took,": introcuctons su mdrics, overi'.v ric-s,v it:, 

digests, or aoiracts. It is ecer. causto imainc an -IS that 
is mainly summaries, wtln mucn of the technical actJit 
rclecated to attachments and app-ndixes. In contrast. 
though, wrnat do we usually see? 

The introduction is mnalno,:ri sh-d. it reads Ito.an 
aftcrihougnt 

The table of cornnts s incot'oiete,. and ine nd
ings (the names of the scztions) du not adrest tne 
ca:sions raised b* reac::s Ineffcc:. on: mus: oc 
an expert to find an. ining 

Tncee arc no chapt: tntmduc:ions or shcior. in
troouctions: no marginal glosses. 

There is hardl. any ty''ozraplc emphasis or. ac
cent: unoerscoring, boldfacing. italics. inderita
tion. color, capitalization-r.n of the sirm7l: 
techniques for making the mcst pointed and con
clusivc sentences stand out from the dens back
ground of the page. 

(I recently read a 500-pare EIS trat had not one 
undcrscored sentcnce. Wntn . proposed changes 
inpresentation and typograph). I ,-i told direct
iv by the sponsor that he didn't want the EIS to 
stimulate 2n.%mnre discussin than ntces
sary!) 
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UNREADABLE EIS 

Because of the way the. are written, most EISs arc clumsy There are two broad kinds of tactical errors: obv;ous violaand disjointed, 
lions and subtle mistakes. The obvious ones are less 
dangerous because they are more likely to be de'cered andThey arc obviously the work of many authors, withjarring.

Iy differcnt styles 	
corrected. Misspelling "supersede." using the word criteriaof writing. Typically, each author as asingular, using 'duedoesn't care 	 to" it place of 'because cf": thesemuch about what the others are up to; the arc the bugs that should be caught by the writc,project director spends more 	 or eventime reassuring the sponsor such "style-checking' software as RightWritcr or Gramthan ensuring that all the authors arc working on acoherent matik.
 

document.
 

Often. the several sections arc at radichlly different levels 	
The trouble with the subtler mistakes is that they are rarelytextbook errors.of detail or difficulty-some containing sophisticated 	

And, unless there is a real editor or an
especially literatemodels, others high school primers orn 	

Ph.D in the firm, no one is likely tothe measurement of
sound. The worst 	

correct them. These are errors of style, like the "smotheredproblem is the disjunction of text and verb' ("perform the computation of- versusexhibits, the needless separation of text from the charts, 
compute";

"conduct an inspection of" versus "inspect'). Or thetables, photos, and figures. Readers are perpetually tolil to "vitiated predicate" ('"The possibility of damage to the"see Map X"-which is typically several pages away, or in crops from the steam exists" versus "The steam might-.nothcr volume, 
damage the crops"). 

My own rscarch in tcchnical communication has led me 
to conclude that this simple mechanical problem--the 

There arc also scores of wordy, windy, wasteful construe
lions, like "consensus of opinion"separation of the text from the exhibits needed 	

or "ten-year period ofto -akce it
clear-is the single greatest barrier to the reading of ElSs 	

time" or "visible to the eye." And ostentatious synonyms,
like "utilize" for "use" or "facilitate" for "aid." Andand other technical publiiations. In a well-designed EIS misused words, like "fortuitous" (which does not mean(Note: EISs must be designed, not just assembled!), nearly lucky) and "enormity" (which does not mean immensity)every time a reader is told to see a chart or table it will be or "preventative" (which is not the same word as preven.either on the same page or a facing page. The more we live) or "remediate" (which is asolecism on the verge ofask readers to jump, skip, detour-the more often we ask being a barbarism, no matter how many' people use it).them to be in two places at once-the greater theirsuspicion that the writers do not really want the material Recently I editedread. 	 an EIS in which I removed the word 
"situated' more than 10) times. "X is situated tn Y" be-

Ofcoursc, most of the people who write the separate parts 
comes "X is in Y." "0 is situated west of P" becomes "Qis west of P." In the same document I also changedof an EIS do not even think about so pedestrian a question presently" to "currently" at least fifty times.as the position of the chzrts and maps. That, after all, is aneditor's problm--.or, :n some places, the typist's problem. Why are there so many young professionals who cannotGenerally. the only wn,crs who care deeply about the distinguish "historical" form "historic"? And why is therehysical layout of the document ire those who want it to no basic agreement on whether the word "impact"oc easy to read. riself
rcfecr to all effects or only to undesirable ones. (Does "no 
impact- mean no effect, or no harm? If all 'impacts" arc 

TACTICAL ERRORS bad, why do we write "adverse impact"?) Would it improveour EISs if we wrote them without any form of the word 
Tactical errors arc failures of editing. They include the 

"impact"? Answer: Yes 
mechanical mistakes--misspellings, errs of grammar And these are the easy mitakes, the ones -,nand punctuation- as 	 a greenwell as misused words and phrases. editor would correct in a minute. What abe-: the moreMore subtle, and more serious, arc failures of style: clumsy
wyntax 	

difficult problems, though? Tht unbearably i'zr.g sentcncesor awkward, wordy sentences. When most en- and paragraphs? The lack or links to connect one sentence.inters think about "writing," it is these tactical issues that
:ume to the next? The jarring differences in style from section toto mind, And when most engineers disparage their section? The oppressive lack of variety in sentence'riting. it is actually their coiling that is at faulL 	 pat.tems? These problems need a better editor, who, in tum, 

ractical errors 	 needs the time and authority to correct them.add "friction" to communication. Wherehere should be a simple transfer of facts and ideas from Most EISs have neverbeen visited bya real editor. OfthoseVriter to reader, instead there arc distractions, irritations,
ubs. 	

I've read, about one in five straws evidence of anything 
more than rudimentary editing. Partly. this isbecause most 
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of the smallcr consulting firms believe that thy cannot
afford an editor, :'o ing that the'ir main product is
rcp'o-s. Put., mainy it is because of deadlincs. Almost 
univcri.lly, pr1cet a ors or, cnvironmcntat assess-
mc :s r"1e,rd cui Z.na.n incidental frill,alwy.i b a step that can'sriFccj:u: :.c sake of delivering a draft two 
or three days c.rli:;. 

"7",'"wors ip i d r: d.lan ,i ojCases. "CCvivab~c. ! L: it is Lso wrong. 

If. for the sake o; :_.earing a review deadline, thi' consult-
ants allow an a ie draft to be distributed (and mostfirs: dea by;sc .a: 2_ unintelligible to anyone but theautna and somc ICt enr the consultants arc morally
c,.4,mtsc.. I" tnau-oseofthe Elislosupporte frank
discussion ofthc consz'ucnccs ofthe proposed action, then 
at unr ,aa a al -; ' n irrdiment, an envionmen, 

:"ae- of the a.Z,-rivd :,'adcrs of the EIS suspect deccp.tion, aend if te: . ibIt,/of the tx: contributes to that 
su a-pcioa, th.i u arc part of the pcrczived
conspiracy. ' ' 

SOLVING Tr PROBLEbV athirs 
r' o.. .. Cr..:rcup ,,' c a Carc three paths of attack. 

aiinating strals-gic er-rors calls for genuine projectIc.aCrsip oy aprciea: tirector with intlc cual -vigor.Thevarious speciajiists on !h assessment team, includin, sub-
"on:atlors, must no: begin to write their sections" until

tn',ir rcsoccti'e: inv :n' s and conclusions have been cis.

cussed anc eva-,uate,'. 


sou,...m t- n.-,ds far from stndard 

Zci in ma........= 
 invidua! contributors shouldb: tu ,o, C., i'rhtnr assionmcn= until they

.ha.,: Pescn, 
 w-,n summa:-ic. of their data and
inlcr3re'ations fo caacusion by the teem as it ,hole. 

Spziaii: 
 must not "--ZCoUraed 10formulate thirju"-
mets wniC t re their .r st (and last) draft. Prt 

t omme'"-w 'z ne cuehe to be 
i 

0 
oo 

,, ., w ,:V y a- , t w-it b - !h ' o; :,'Pc who wko EiSs, thoui:,
canno: tLl you wtra.:. goig to say until they have 

- it. Mor th. . . e have told me 
 tha' theirwritin. eas.igrn.. w. i c rn n-too. 

i.'.cna*. .-
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Only after the overall scn.ie of the findn; Ia, been
clarified, only after the conflicts and r,coimistencies have
been resolved, should [hc project director permit the 
szparatc picces to bewritten. 

In lhis context. only what i. relevant should be featured
prominently in the body of the EIS. Incid-ntal inforiaion,tutorial.s and primers on cni. ronmzrsnal scicnc:, and mi.,-
cellancous exhibits should be relr aecd o appiendises.(Nctc: I did not say thai only what is "i;lvorahlc" to 1Ihc 
thesis should be in the bod'i "h document; I said vhatis "relevant.' Surely, unfavorable data -rc upJi rc ,,r.) 

Eliminating structur:al errnr, calls, for moet professional
document design, The documents should : pao'kanred and
summarized in wayyhat lts most reacors uind theywhat
need to know at once. "lost important, toc central .nucstlons
of any EIS must be answered prorninentiy: Are thereunavoidable consequences? Are there alternative sites or
technologies with less environmental hazar-d? Etc. 
The most useful way to he!p readers follow cotoplicit-d
discussions is to unify 'hr t"xt -ith ine :a r{ " ,4t
 
maps, and charts. For more 
 than thrsy car:ir: in
dustries have been rcParing 'mo a, t pub!iamions, in 

hich 1hre cocunfta is cnzeived of as a s of- . o. .'lp .g -,spreads, w ith ext and exiibit on focirnt: oa cs.Curn tly IhC only effiCeen! way to rz;rad In EIS is to have
 
two Copies, with orn: open to the rcfere ct:0 acl
'ra or table.) 

And finally, the only way to eliminate or control tactical
 
errors is with a professional editor. .- t the vcry least, such
 
a pecson is necd to cican up aftr the 
onnrnue of t-zhnical
specialists has marched thrr,u ,h '. r l, like every

final report, needs the attenrons ir lorncone who knows
 
ho to reducz the lrurdten on Ihc r-ad:r, to contain t e effor:and "overhead nece:d to recnand use the dacumn:. 

To do that job, howv, takes tim. Shcdui:s r:ust allow 
room for tn. editor to 'ork. And prjcc: ctrccnrs must be
less wiliing to deliver undercooked urafis to e.alr spon
srs. 

Oudhv .ssurance specialists at fond of s2%ing that the 
s 0. Poo, quality lirzc rs lon afner te swe:tnecsof eeting a deadline. I rirht add that the biitrness of an

unreadable EIS con under-mine the intetletuoni authority of 
'h: environmeetal enin 

ec. And evrfoot the air. 
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Jain, L. V. Urban, G. S. Stacey. 2d ed. New York : Van Nostrand Reinhold Co.
 

1981. xv, 393 p. : ill. ; 24 cm.
 
(Van Nostrand Reinhold environmental engineering series) Includes bibliogra

phical references and index.
 
SUB: 1. Environmental impact analysis 2. Environmental impact statements
 
AE : 1. Urban, L. V. (Lloyd V.) 2. Stacey, G. S. (Gary S.), 1940

TD194.6C661977 
Jain, Ravinder K. and Bruce L. Hutchings
Conference on Environmental Impact Analysis, 2d, Monticello, Ill., 
1977.
 

Environmental impact analysis : emerging issues in planning / 2Jited by

Ravinder K. Jain, Bruce L. Hutchings. Urbana : University of Illinois Press,

c1978. xii, 241 p. : ill. ; 24 cm.
 

Proceedings of the first conference held in 1974, 
are entered un(der title:

Programming for habitability. 
Sponsored by the Dept. of Architecture,

University of Illinois at Urbana-Champaign, and the U.S. Army Constructicn
 
Engineering Research Laboratory. Includes bibliographical references and
 
index.
 

TDI94.6N371981
 
NATO Advanced Study institute on Environmental Impact Assessment (1982

Toulouse, France)


Environmental 
impact assessment / edited by PADC Environmental Impact

Assessment and Elanning Unit, University of Aberdeen, United Kingdom. 
Boston

M. Nijhoff ; Hingham, MA : Distritutors for the U.S. and Canada, Kluwe:
 
Boston, 1983. xii, 439 p. : ill. ; 25 cm.
 

(NATO ASI series. Ser~es D, Behavioural and social sciences no. 14)

Proceedings of the NATO Advanced Study Institute on Environmental Impact

Assessment, Chateau de Bonas, Toulouse, France, August 30 
- September 12, 1981"
 

TD194.5086
 
Orloff, Neil.
 

The environmental impact statement process : a guide to citizen action / ry
Neil Orloff ; illustrations by Diane Edwards La Voy. Washington : Information
 
Resources Press, 1978. xiii, 242 p. : ill. ; 23 cm.
 
SUB: 1. Environmuntal policy--Citizen particJpation 2. Environmental 
impact
 
statements.
 



TD194.6P671985 
Porter, Colin F., 1930-
Environmental impact assessment : a practical guide / Colin F. Porter. St.


Lucia ; New York : University of Queensland Press, 
1985. xi, 269 p., (8]

leaves of plates ill. ; 23 cm.
 

(Australian environment 9) Bibliography: p. [2611-265. Includes index.
 
SUB: 1. Environmental impact analysis--Handbooks, manuals, etc.
 

TD194.6E5951988 
Wathern, Peter 
Environmental impact assessment : theory and practice / Peter Wathern
 

Internationales Institut f?ur Umwelt und Gesellschaft). 
 London ; Boston 
Unwin Hyman, c1988. xx, 332 p. : ill. ; 25 cm.
 

Bibliography: p. [300]-324. Indludes index.
 
SUB: 1. Environmental iiepact analysi3

AE : 1. Wathern, Peter. 2. internationales Institut f?ur Umwelt und Gesellsch
aft.
 

QH541W371985 
Westman, Walter E., 1945-
Ecology, impact assessmen,:, and environmental planning / Walter E. Westman. 

New York : Wiley, c1985. xi, 532 p. : ill., maps ; 24 cm.
(Environmental science and technology ISSN 0194-0287) "A Wiley-Interscience


publication." Includes bibliographies and index.
 
SUB: 1. Ecology 2. Environmental impact analysis 3. Land use--Planning
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APPENDIX D 

NATIONAL ENVIRONMENTAL LEGISLATION 
(Selecftd Listing) 

GENERAL a The NationalEnvironmentalPolicy Act of 1969-Requires that a;l federal agencies prepare environmental impactstatements for federal actions significantly affecting the quality of thehuman environment. 

Environmental Quality Improvemen Act of 1970-Establishes national policy of enhancement of environmental qualitythrough state and local governments, encouraged and supported by thefederal gc.,ernment. 
AIR QUAUTY 0 Clean Air Act and Amendments of 1990-Sets national ambient air quality standards and state implementation

plans.-Sets new source performance standards and hazardous air polhltantsstandards.
-Provides for federal enforcement mechanisms.-Creates allowance program to reduce national utility sulfur dioxideerrissions, reduce other hazardous air pollutants from industial suurc3,further reduce pollutants from automobiles and other contributors tourban smog, and phase out the production and use of ozone-deplecingsubstances. 

B Radon Gai and Indoor Air Provisions-Provides for EPA report to Congress on locations and levels of radon gas,ways to minimize its threats and public education about its hazards.
WATER QUAUTY 
 a Clean Water Act, 1972, as amended by the Water Quality Act, 1987-Initiates a new joint state-federel program to control non-point sourcepollution,
-Accelerates imposition of tighter controls on toxic pollutants.-Regulates discharges .f pollutants; prohibits point source discharge ofsolids
-Prohibitsin effluent.

destruction of regulated wetlands without mitigation.-Funds construction of sewage treatment facilities.-Support.s the purpose and objectives of the U.S.-Canada Great LakesWater Quality Agreement. 
v Safe DrinkingWater Act (1974) and Amendments of 1977 and 1986-Provides for setting maximum contaminant level goals and nationalprimary drinking water regulations for public water systems.

WETLANDS * Clean Wcter Act § 404-A.uthorizes the U.S. Army Corps of Engineers to issue permits for thedischarge of dredged or fill material into waters of the United States. 
* The Emergency Wetlands Resources Act of 1986-Intensifies cooperative and acquisition efforts among private interests andfederal, statu and local governments for the protection, management andconservation mapping and inventory work of the nation's wetlands and toprepare reports on the status and trends of wetlands in the United States. 
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MARINE AND 
COASTAL 
RESOURCES 

" 	 The North Amtrican Wetlands ConservationAct of 1989 
-Encourages partnership among public agencies and other interests t,) 
protect, enhance, restore and manage an appropriate distribution and 
diversity of wetland ecosystems and other habitats for migratory birds 
other fish and wildlife in North America. 

" 	 The Coastal Wetlands Planning,Protectionand Re.torationAct 
1990 
-Authorizes wetlands restoration activities for l.ouisiam, a national 
coastal grants program, and increased fuiding for coastal wetlands 
conservation projects authorized by the North American Wetlands 
Conservation Act. 

" 	 The FoodSecurity Act of 1985/Food, Agriculture,Conservation al 
Trade Act of 1990 (FarmBills) 
-Encourages removal of fragile lands from agricultural production and 
provides various opportunities for wetland habitait protection and 
restoration, while reducing federal agricultural subsidy costs. 

a 	 Anadromous Fish ConservationAct (1965) 
-Authorizes programs to conrerve, develop and enhance federal 
anadromous fisheries resources. 

" 	 Atlantic Striped Bass ConservationAct (1984) 
-Authorizes programs for the conservation and management of Atlantic 
striped bass. 

" 	 CoastalBarrierResources Act 
-Prohibits development of barrier islanrs within the Coastl l arner 
Resource System to conserve fish, wildlife and other natural resourcf:- it 
those areas. 

" 	 The CoastalBarrierImprovement Act of 1990 
-Amends the Coastal Barrier Resources Act of 1986, which esublished t0 
Coastal Barrier Resources System consisting of undeveloped coastal 
barriers and other areas located on the coasts of the United States. 

" 	 The CoastalZone Management Act of 1972 
-Makes federal funds available to encourage suites to develop 
comprehensive management programs in an effort to increase the effecti' 
management, beneficial use, protection and development of the coastal 
zone. 

I 	 Drifinet Impact Monitoring,Assessment and Control Act of 1987 
-Directs the go'. ernment to assess and minimize the adverse effects of 
driftnets in the North Pacific ocean on marine resources. 

* 	 Fish and Wildlife Act (1956) 
-Establishes a comprehensive national fish and wildlife policy to deveiop
 
measures for ma.imum sustainable yield to insure stubility of domest~c
 
fisheries.
 
-Provides for agency consultation with the Fish and Wildlife Ser.ice K,
 
whenever the "waters of any stream or other body of water are to be
 
impounded, directedi or otherwise controlled."
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" Fishand Wildlife ConservationAct ("Non-game Act") 
-Requires the Fish and Wildlife Service to monitor and assess non-game 
migratory birds, and identify those likely to be candidates for listing as 
endangered species. 

" 	 Fishand Wildlife CoordinationAct (1934) 
-Authorizes FWS and National Marine Fisheries Service to assist federal, 
state and other agencies in developing, protecting, rearing and stocking
fish and wildlife on federal lands. 

" 	 Fisherman'sProtectiveAct ("Pelly Amendment") of 1967 
-Ensures that foreign fishing activ:ties are in accordance with 
international fishery conservation program, and activities do not affect 
endangered/threatened species. 

" 	 FurSeal Act Amendments of 1983 
-Prohibits taking of fur seals, with exception of subsistence harvest by 
Alaska Natives. 

" 	 Lacey Act Amendments of 1981 
-Prohibits commerce of fish and wildlife in violation of federal, state and 
international laws. 

" 	 Magnucson Fishery Conservationand ManagementAct (1976) 
-Conserves and manages fishery resources within the U.S. Exclusive
 
Economic Zone (EEZ) for maximum sustainable yield.
 
-Creates eight regional fishery management councils to prepare fishery
 
management plans for their respective regions.
 

" 	 MarineMammal ProtectionAct of 1972, and Amendments of 1988 
-Provides for long-term managemert, research, conservation and recovery 
programs for marine mammals. 
-Establishes a moratorium on the taki.ig and importing of marine 
mammals and marine mammal products. 

" 	 Shore ProtectionAct of1988 
-Requires vessels to protect coastal areas from disposal of solid waste. 

" 	 OuterContinentalShelfLands Act (1953) andAmendments of 1978 
and 1985 
-Regulates offshore oil, gas and mineral leasing.
 
-Requires compliance with natural resource protection programs from
 
damages associated with oil, gas and mineral development activities.
 

" 	 Saltonstall-KennedyAct (1939) 
-Establishes fisheries research and development fund. 

" 	 South Pacific Tuna Act of 1988 
-Regulates tuna harvest by U.S. flag vessels within the Exclusive 
Economic Zones of Pacific Island Parties. 

MARINE a National Ocean PollutionPlanningAct, 1978 
POLLUTION -Establishes a comprehensive five-year plan for federal ocean pollution
CONTROL research and development and monitoring programs, and coordinates 

research of the Great Lakes and estuaries of national importance. 
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-Develcps an information base for use in conservation, equitable
distribution and development of ocean and coastal resources. 

" Oil PollutionAct of 1990 
-Increases and extends civil and criminal liability limits for the clean 
oil spilled from vessels.
-Requires better planning and preparedness and measures to increasi
navigation safety, new standards for vessel construrtion, crew licensi, 
and manning of vessels. 

" The Act to Prevent Pollutionfrom Ships (1980)
-Implements international agreement "Convention for the Prevention
 
Pollution by Ships" (MARPOL Annexes I-V).

-Prevents pollution from ships by the discharge of harmful substance.
 
effluent.
 

MAfarine Pollution ar:d Research and Control Act, 1989 
-Implements the provisions of MARPOL Annex V.
-Prohibits the disposal of plastics at sea by any vessel within the U.S.
 
EEZ.
 

Ocean Dumping Ban Act (ODRA) of 1988 
- Prohibits issuance of new permits for dumping of sewage sludge or
industrial wastes into ocean waters; existing sewage sludge or industr
waste dumping (existing permittees) under compliance
schedules/2nforcement agreements to phase out dumping activities. 
Statutory deadline December 31, 1991. 

" Columbia River Basin Fishery Development Program
("The Mitchell Act") (1938)
-Establishes cultural stations and funds programs to facilitate 
conservation of Columbia River fishery resources. 

" MarineProtection, Research and Sanctuaries Act 
(Title I, L!, and 111)
-Prohibits ocean dumping of wastes generated on land.-Authorizes designation of marine sanctuaries. (Eight National Marin
Sanctuaries are currently designated; seven more are proposed). 

DiSilLAND and WaterR.?ourccs ConservationAct uf 1977MANAGEMENT -Provides for periodic appraisal of the soil, water and related resources 
the nation; findings of the appraisal are used by the Department ofAprm',ilture to drenveop soil arnd wiatr colicrvatii prugrtals for the 
non-federal lands of the nation. 

Renewable Resources Extension Act of 1978 
-Provides for coordination of various extension activities for private for
and range landowners and processors, and consumptive and non
consumptive users of rangeland renewable resources. 

- Public RangelandsImpruvement Act of 1978 
-Establishes national commitment to improve the condition and
productivity of the western grazing lands. 
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" Food, Agriculture,Conservationand TradeAct of 1990 

-Successor to the Food and Security Act of 1985; places increased emphasis 

on increasing U.S. competitiveness in world markets. 

Surface Mining Control and ReclamationAct of 1978" 
-Establishes nationwide mining and reclamation standards and practices, 

state oversightrequires federal/state cooperation, including providing 

authority on surface coal mining and reclamation, creates the Office of 

Surface Mine Reclamation and Enforcement, and establishes the 

abandoned mine reclamation fund. 

" Multiple-UseSustained-Yield Act of 1960 

-Directs the secretary of Agriculture to utilize national forests in a 

combination that best meets the needs of Americans, without impairment 

of the land's productivity. 

" Forestand Rangeland Renewable Resources PlanningAct of 197.1 

-Requires a periodic federal government assessment of the condition of 

renewable resources on all lands and development of a program to respond 

to the assessment's findings. 

" National ForestAfanagement Act of 1976 

-Requires a formal, ongoing planning and evaluation process for the 

management of the national forests. 

" Cooperative ForeatryAssistanceAct of 1978 

-Provides technical and financial incentives to private land owners for 

forest management and other assistance through state forestry programs. 

mineral waste pruducts and die rL lamation of mineral land. 

" Oil and Ga.s Reform Ar! 

of operation approval to the Forest Service for oil anid gas actions or, 

Forest E irvice lands. 

* Mining Law of 1872 

-Provides that all valuable mineral deposits in lands belonging to the 

United States are free and open to exploration and purchase, and those 

lands in which minerals are found are open to occupation and purchase by 

U.S. citizens. 

" PublicRangelandsImprovement At of 1978 

-Provides for improvement in the condition of public rangelands for the 

purpose of increasing production of livestock, wildlife habitat, recreation, 

forage, and water and for soil conservation. 
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0 MineralLeasingAct of 1920 
-Establishes leasing system for deposits of mineral interests on 
lands. 

fedel 

E Wilderness Act of 1964 
-Provides fr designation of wilderness areas that shall be nimpair. 
future use and enjoyment, and establishes the National Wilderness' 

Preservation System. 

• Taylor Grazing Act of 1934 
-Established prasent grazing system on western grazing lands. 

m FederalLandPolicy and Management Act of 1976 
-Among other provisions, establishes requirements for the managemer. 
exchange and withdrawal of public lands, and provides for the 
establishment of protected Areas of Critical Environmental Concern. 

N NationalForestManagement Act of 1976 
-Directs the government to manage national forests for multiple use an( 

sustained yield. 

n NationalPark OrganicAct and EnablingAct for each Park Unii 
and Refuge System (1916) 
-Establishes that 131 units of National Park Service and 152 National 
Fish Wildlife Lands are ir. coastal areas. 

a NationalWildlife Refuge System AdministrationAct of 1966 

-Consolidated all refuge lands administered by the Fish and Wildlife 
Service into a single National System, thereby creating the National 
Wildlife Refuge System. 

WILDUFE N Migratory Bird Treaty Act 
-Prohibits unauthorized pursuit, hunt, taking, capture, kill, possession, 
trade or transport of any migratory bird included in terms of internatior 

conventions for the protection of migratory birds. 

0 The EndangeredSpecies Act of 1973, as amended 
-Provides for the conservation of threatened and endangered species of 
fish, wildlife and plants, and their critical habitats. 

N Bald andGolden EagleProtectionAct (1940) 
-Prohibits taking, possession or trade of bald or golden eagle subject to 
criminal and civil penalties. 

a Wild Free-RoamingHorses and Burros Act (1 1) 
-Provides for the management and protection of unbranded and unclairr 
horses and burros on public lands administered by the secretary of the' 
Interior through the Bureau of Land Management. 

TOXICS AND 
WASTES 

N FederalInsecticid4 Fungicideand RodenticideAct (1947) 
-Regulates distribution, sales and receipt of pesticides through registrat 
with the Environmental Protection Agency. 

N HazardousMaterialsTransportationAct (1975), Amendments 19, 
-Regulates handling and transportation in commerce of hazardous 
materials. 
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" Resource Conservation and Recovery Act of 1976 
-Regulates standards necessary to protect human health and environment, 
applicable to generators and transporters of hazardous waste, and owners 
and operators of hazardous waste treatment, storage and disposal 
facilities. 

" Comprehensive EnvironmentalResponse, Compensationand 
LiabilityAct of 1980 ("Superfund")and Superfund Aimendment 
and ReauthorizationAct of 1986 ("SARA") 
-Imposes notification and public disclosure requirements on persons who 
handle, store or dispose of hazardous substances. 
-Establishes national hazardous substances response plan, including 
methods of determining priorities among releases, and provides lor 
liability for response costs incurred by the government. 
-Imposes financial liability on companies for direct damages to individuals 
and natural resources. 

" Toxic Substances Control Act (1976) 
-Regulates the testing, manufacture, processing, distribution and handling 
of to-:ic substances. 

" Emergency Planningand Community Right-to-Know Act of 1986 
(Title III of 1986 SARAJ 
-Requires owners and operators of facilities containing extremely 
hazardous substances to notify the state emergency response commission, 
and requires joint preparation of emergency plan. 

* PollutionPrevention Act of 1990 
-Establishes waste management hierarchy 
reduction. 

with preference given to source 

" Refuse Act of 1899 (§13 of the Rivers and HarborsAppropriations 
Act of 1899) 
-Prohibis throwing, discharge or-deposit of any refuse matter into 
navigable waters. 

" Rivers and HarborsAct 
-Restricts ,filling of, or construction 
marine resources. 

on waterways that may affec, livin: 

" Wild and Scenic Rivers Act (1968) 
-Preserves selected rivers with remarkable scenic, recreatienal, geologic, 
fish and wildlife, historic, cultural or similar values in their free-ilowing 
condition. 

* Submer-ged Lands Act, §3 (19.53) 
-Confirms that states hold the title to lands beneath 
within the boundaries of the states, and the natural 

navigable waters 
resources within such 

lands and waters. 

)R FEDERAL 
GY 
LA"ION, 
S1990 

a Alternative Motor Fuels Act of 1988 
-Requires the secretary of Energy to purchase alternative-fuels vehicles. 
study their performance and sell their fuel to the public. 
-Requires the secretary of Energy to study the use of alcohol and natural 
gas fuel in heav) duty truck engines and buses. 
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-Provides a Corporate Average Fuel Economy (CAFE) incentive formanufacturers of alternative.fuels vehicles, 
u Powerplant and Industrial Fuel Use Act of 1978-Prohibits the constnction or operation of new baseload powerplants 1do not have the capability of using voal as their primary energy sourc,-Permits the secretary of Energy to prohibit the use of petroleumnatural gas in existing powerplants that have coal capability. 

or 

* Motor Vehicle Information and Cost Savings Act (1972), as amenby the Energy Policy and Conservation Act.
-Requires the secretary of Energy to publish and distribute booklets
containing data on the fuel economy of automobiles manufactured cadyear (the Gas MileagO'Guides).
-Requires the Department of Transportation 
to set the Corporate Aver.Fuel Economy standards for car companies and the EnvironmentalProtection Agency to compile the information for the booklet. 
Energy Policy and ConservationAct (EPCAj (1975)-Appliance Energy Conservation:--Requires the secretary of Energy to establish test procedures fordetermining the energy consumption of appliances, such asrefrigerators and dishwashers.-Sets energy conservation standards for appliances and requires th.secretary of Energy to review them periodically.-State Energy Conservation Program:Requires the states to prepare energy conservation plans in orderreceive financial assistance for eligible programs.
-Schools and Hospitals Grant Program:
-Authorizes the secretary of Energy make grants for energyinspections and audits of and the instruction of energy conservationimprovements in schools and hospitals.-Local Government Buildings and Public Care Institutions Grant Progra-Authorizes grants for conducting energy inspections and audits oflocal government buildings and public ctre institutions. (Thisprogram has not been funded for several years.) 

Energy Conservation and ProductionAct (EPCA) (1976)-Utility Rate Design Initiatives:--Authorizes the secretary of Energy to fund demonstration programon energy efficient electric utility operations.-Energy Conservation Standards for New Buildings.
-Weatherization Assistance Program.
 
* NationalEnergy ConservationPolicy Act (NECPAJ (1978)-Residential Energy Conservation: --Established a program of home energy audits conducted by utilitiesand overseen by the states and the Department of Energy thatterminated on June 30, 1989. 

0 FederalCoal Leasing Amendments Act of 1975 and 1976-Allows competitive coal leasing only, establishes a royalty rate of 12.5percent for all surface-mined coal, underground mined coal royalty rate tcbe established by regulation, and requires land use plans and publichearings prior to any leasing. 
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" 

" 

" 

" 

" 

" 

" 

* 

" 

Renewable Energy Industry Development Act of 1983 

-Committee is to evaluate the domestic renewable energy industry and 

promote exports of renewable energy technology. 

Geothermal Energy Research, Development and 

Demonstration Act of 1974 
.Establishes the Geothermalsolar Resources Development Fund. 

-Provides for loan guarantees to facilitate commercial development of 

geothermal resources. 

Federal Nonnuclear Energy Research and Development Act of 1974 

-Authorizes many forms of federal financial assistance and incentives, such 

as grants and cooperative agreements for fossil energy technology and 

resource development. 

Solar Energy Research, Development and Demonstration Act of 1974 

-Establishes a committee composed of federal agency representatives,
 
including the Department of Energy, to conduct a regional and national
 

appraisal of all solar energy resources and to initiate a research,
 
of solar energy.development and demonstration program to assure use 

Solar Heating and Cooling Demonstration Act of 1974 

-Requires programs to be established in which the secretary of Energy 

participates for the development and demonstration of solar heating and 

cooling system for use in resid-.ndal dwelling', for the development and 

demonstration of combined solar heating and cooling systems for use in 

commercial buildings, and for dissemination of the information developed. 

Electric and Hybrid Vehicle Research, Developmentand
 
Demonstration Act of 1976
 

develop a federal program of research,-Authorizes the department to 
doplopment and demonstration designed to promote electric vehicle 

technologies and to demonstrate the commercial feasibility of electric and 

hybrid (prrpelled by a combination of an electric motor and an internal 

combustion or other engine) vehicles. 

Solar Photovoltaic Research, Development, and
 
Demonstration Act of 1978
 
-Requires the secretary of Energy to establish an accelerated program of 

research, development and demonstration of solar photovoltaic energy 

technologies leading to early competitive commercial utilization. 

Public Utilities Regulatory Policies Act of 1978, Title IV 

-Provides for federal loans to cover licensing, feasibility study, and project 

costs in order to encourage the development of small hydroelectric power 

projects in connection with existing dams that are not being used to 

generate electric power. 

Automotive Propulsion Research and Development Act of 1978 

-Requires the Department of Energy to establish a program to assure the 

development of automobile propulsion systems that have less adverse 

environmental impact and less fuel consumption. 
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" Methane TransportationResearch,Development, and
DemonstrationAct of 1980-Requires the Depart-.ent of Energy to establish a methane vehicleresearch, development and demonstration program. 

" Ocean ThermalEnergy ConversionAct of 1980 (OT C)-Requires the National Oceanic and Atmospheric Administration, inconsultation with the Department of Energy, to establish procedures,includieg licensing requirements, for the location, construction andoperation of ocean thermal energy conservation faclities and plant shipsproduce electricity and energy-intensive products off the U S. coast. 
I 
Ocean Thermal Energy Conversion Research, Development, andDemonstrationAct (1980)-Requires the government to conduct a research and development prograand authorizes the secretary of Energy to initiate a demonstrationprogram for ocean thermal energy conversion. 

" Wind Energy Systems Act of 1980-Requires the Department of Energy to carry out an accelerated programof wind energy research, development and demonstration. 

" Energy SecurityAct (1980)-Authorizes synthetic fuels production under Defense Production Act.-Provides incentives for the development of a!,:ohol fuels, biomass energy,and municipal waste energy by making loans, loan guarantees, priceguarantees and purchase agreements available for project financing.-Includes several initiatives to encourage development of renewable 
energy. 

" Energy leorganizationAct of 1974-Abolishes the Atomic Energy Commission and establishes the NuclearRegulatory Commission. 

" Nuclear Waste Policy Act of 1982, as amended by the Nuclear WastePolicy Amendments Act of 1987-Provides for the disposal and storage of high-level radioactive waste andspent nuclear fuel.
-Authorizes the secretary of Energy to characterize the repository site at
Yucca Mountain, Nevad,.

-Specifies procedures fo': interim storage, transportation of wastes,
research and development, and federal-state-lndian 
 tribe coordination andcooperation.
-Establishes the Oilice of Civilian Radioactive 
 Wasute Management.
 

" Low-Level Radioactive Waste PolicyAct (1980) and Amendments Actof 1985
-Establishes state responsibility for providing disposal facilities for lowlevel waste generated within its borders, with certain federal wastesexempted.-Establishes federal responsibility for nuclea  wast.s greater than Class C.-Establishes proredures whereby states may enter into regional compactsto establish disposal facilities; these compacts require approval byCongress. (Nine i egional compacts have been approved to date.) 
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U Uranium Mill Tailing RadiationI Control Act of 1978-Requires the secretary toof Ener~. assess and perform remedial action atinactive mill tailings sites until September 30, 199-1.-Provides regulation of active mill sites in order to stabilize and control thetailings. 

Other Environmenial Legislation 
Alaska Native Claims Settlement Act, 43 U.S.C. § 1601 et. seq.Alaska National Interest Lands Conservation Act of 1980, 16 U.S.C. §§ :3101 etseq.

Antarctic Conservation Act, 16 U.S.C. § 2401 et seq.Antarctic Protection Act of 1990, 16 U.S.C. §§ 2461Antarctic to 2466.
Living Marine Resources Convention Act, 16, 
 U.S.C. §§ 2431 et seq.Atlantic Salmon Convention Act, 16 U.S.C. § 3601 etstq.
Atlantic Tunas Convention Act, 16 U.S.C. § 971. 

Deepwater Port Act of 1971, 33 U.S.C. § 1501 etseq.Global Change Research Act of 1990, 15 U.S.C. §§ 2921 et seq.
The Historic Sites, Buildings and Antiquities Act of 1935, 
 16 U.S.C. §§ 461 to 467.Migratory Bird Conservation Act, 16 U.S.C. §§ 715 to 715d, 715e, 715f to 715k, 7715 to 15r.The National IHistoric Preservat~ion Act of 1966, 16 U.S.C. § .170 e.seq.National Ocean Pollution Planning Act, 33 U.S.C. §§ 11701 seq.e. 
National Park Service Act, 16 U.S.C. §§ I to i. 

The Noise Control Act of 1972, .12 U.S.C. § 49011 etseq.
Northern Pacific Fisheries Act, 16 U.S.C. § 1201 e!seq.

Northern Pacific liaibut Act, 16 U.S.C. § 772 e.seq.Pacific Salmon Treaty Act of 1985, 16 U.S.C. §§ 3631 6! e.Renewable Energy Industry Development Act of 1.983, ,12 U.S.C. § 6276. 
Tuna Convention Act, 16 U.S.C. § 951 et seq.Weather Modification Reporting Act of 1972, 15 U.S.C. §§ 330 et seq.

Whaling Convention Act, 16 U.S.C. § 981 et seq.Yellowstone National Park Act. 16 U.S.C. §§ 21 through ,16 0mm. 
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