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24778 NOTICES 

WATER RESOURCES COUNClt 
PRINCIPLES AND STANDARDS FOR PLAN· 

NING WATER AND RELATED LAND 
RESOURCES 

Notice of Establishment 
1. Notice is hereby given by the Water 

Resources Council that Principles and 
Standards for Planning Water and Re­
lated Land Resources have been estab­
lished pursuant to sec. 103 of the Water 
Resources Planning Act (P.L. 89-80). 

2. The full texts of the Principles and 
Standards are published as a part of this 
notice. 

3. These Principles and Standards are 
based on several years of effort by the 
Water Resources Council. After extensive 
study, review, field testing and public 
hearings, the Council published on De­
cember 21, 1971, "Proposed Principles 
and Standards for Planniilg Water and 
Related Land Resources" (36 FR 24144) 
along with a draft environmental state­
ment, and invited public comment on the 
proposal. Extensive views and comments 
were received through oral statements 
at the public hearings held on the pro­

posal and through written submission to 
the Council during the period allowed 
for comment. 

4. After careful consideration of the 
public response to its proposal, consulta­
tion with all concerned Federal agencies, 
including the Ofiice of Management and 
Budget, the Council on .Environmental 
Quality, and the Environmental Protec­
tion Agency, the Council made its deci­
sions on the proposal and forwarded its 
recommendations to the President. 

5. Indicated below are the areas, listed 
by. subject, where the Council has made 
revisions in the Principles and Standards. 

(1) Planning objectives. . 
(2) Discount rate. 
(3) Retroactive application, "Grand­

father Clause". 
(4) Cost allocation. 
(5) Public participation. 
(6) Water quality evaluation. 
(7) Use of economic (OBERS) pro­

jections. 
(8) Unemployed and underemployed 

resources. 
(9) Application of benefit/cost ratio. 
(10) Feasible project alternatives. 

(11) Impact of benefits on income 
distribution. 

6. Revisions in the Principles and 
Standards are refiected as appropriate 
in the final environmental statement 
which is printed as a part of this notice. 
The fimi.l statement also indicates the 
avaUability of a summary of the com­
ments received on the draft environ­
mental statement and the availability of 
the original transcripts of the testimony 
composing the public record. The draft 
and final envirQmnental statements illus­
trate how the Principles and Standards, 
by prOviding for explicit consideration of 
the environmental quality objective in 
plan formulation, augment the National 
Environmental Policy Act in fostering a 
full disclosure of environmental conse­
quences. 

7. Pursuant to sec. 103 of the Water 
Resources Planning Act (P.L. 89-8'0) the 
President approved the Principles and 
Standards as they appear herein. 

8. The Principles and Standards are 
effeCJtive October 25, 1973. 

ROGERS C. B. MORTON, 
. Chairman. 
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F:edera1 Power Commission • George G. Adkins. 

Department of Commerce • • Donald R. Baker. 
K. L, Kollar. 

Department of Housing and • ·james F. Miller, 

Urban Development Trutnan Goins. 


Enviromnenta1 Protection • Mark A; Pisano. 
Agency Joseph A. K::ivak. 

Office of Management and • Thomas W. Barry. 

Budget Donald G. Waldon. 

3 

REPRESENTATIVES OF THE MEMBERS (cont'd) 

Department of Ju·stice. • . • • • • • • • • . 	 • Walter Keichel, Jr. 

Council on Environmental QualitY••••••• Stephen F. Sloan. 

PRINCIPLES, STANDARDS, AND PROCEDURES 
FOR WATER AND RELATED LAND RESOURCES PLANNING 

The Principles provid~ the broad policy framework for planning 
activities and include the .conceptua1 basis for planning. 

The. Standards provide for uniformity and consistency in com­
paring, measuring, and judging beneficial and adverse e£fects of 
dternative plans. 

The Procedur·es prcvide more detailed meth-;'ds for carrying out 
the various levels of planning actiyities, including the selection of 
objectives, the measurement of beneficial and adverse effects,and 
the ¢omparisonof alternative ·plans for action. Procedures are de­
veloped within the framework of Principle s· arid the uniformity of 
Stan.dal;"ds but will vary with the level of planning; the type of program, 
and the. state-of-the-art of planning• 

As indicated by these definitions, the concepts of Principles; 
Standards, and Procedures. will evolve and change. Principles, re­
flecting major public policy and basic public investment theory, will 
change and evolve slowly. Standards, representing the best available 
techniques for the application of Principles, will change more fre­
quenUy than Principles, as progress in the development of planning 
and evaluation techniques takes place. Procedures,/ detailed methods 
for the application of the Principles and Standards,/will be subject to 
even mor·e frequent revisions as experience, reselrch, and planning 
conditj.o~s require such revision. ' 
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"PJUl'i'¢XPJ;g:$ FOR PLANNING WATER 
AND RELATED LAND RESOURCES 

I. Purpose and scope. 
U. Objectives. 


UI. Other' beneficial and adverse effects. 

IV. General evaluation principles. 
V. Plan formulation. 

VI. System of accounts. 
VU. Cost allocation, reimbursement, and cost sharing. 

vm. National program for Federal and federally assisted adivities. 


IX. Implem~ntation of principles. 
X. Application and, effect. 

I. PURPOSE AND SCOPE 

These PrinCiples are established for planning the use, of the 
water and related land (hereinafter referred to as water and land) 
resources of the United States to achieve ,objectives; determined co­
operatively, through·the coordiIiated actions of the, Federal, State, 
and local govermnents; private e"nte·rprise and organizations; and 
individuals. 

Thes,~, Principles provide the basis for Federal participation with 
river basin conunissions, States, and others in the preparation, form­
ulation, <lvaluation, review, revision, and transmittal to'the Congress 
of plans for States, regions, and river basins; and for planning of 
Federal ana federally assisted water and land resources programs 
and proJects and Federal licensing activities as listed in the Standards, 

Plans for the use of"the Nation's.water and land resources will be 
directed to improvemElDt, in. !=he qllality. of life through contributions to 
the objectives of national economic development and envirorunental 
quality. The beneficial and adverse effects 'on each of these objectives 
will be' displayed in separ;'te accounts with other accounts for the 
.beneficialand a"'verse effects on,regional development,and social 
well-being: Planning for the use of water ,and land resource's in 
terms of these ,objectives will aid in identifying alternative courses 
of .action and will pr~vide, the type of information needed to improve 
the,puplic qe,cisionmaking process. 
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U. OBJl1:CTIVES' 

Existing or projected needs and problems expressed by the 
people through their local, State, regional, or national institutio,ns 
have created a need for water and land res'ouree management and use. 
These needs and problems are of such a multigovernmental nature 
that their resolution requires cooperation and coordination by many 
.levels of government and private interests. 

The overall purpose of water and land resource planning is to pro­
mote the qualitY of life, by reflecting society's preferences for attain­
ment of the objectives defined below: 

A. to enhance national economic development by increasing the 

value of the Nation'S output of goods and sevices and improving 

national ec~nomic efficiency. 

B. To e;'hance the quality ~f the environment by the management, 
conservation; preservation, creation, restoration, or improvement 
of the quality of certain natural and cultural 'resources and ecological 
systems. 

For each alternative plan there will be"a complete display or 
accounting of relevant beneficial and adverse effects on these two 
objectives. 

Beneficial and adverse effects are measured in monetary or 
nonmonetary terms. Estimating these beneficial and adverse effects 
is undertaken in order to measure and display in appropriate accounfs 
the net changes, with respect to the two objectives, that are generated­
by alternative plans. 

The priorities and preferences of the various individuals affected 
will vary and; 'accordingly, there will likely not be fun agreement 
among all affected on wh",tber certain effects are beneficial or adverse 
or on the relative trade offs between objectiv,es. However, when any 
plan 'is 'recommended from among alternative plans, there is an im­
plicit expression of what is considered to be the affected group's 
priorities and preferences. 
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Effects on some components of the two objectives are generally 
regarded as favorable. These include, for example, gains in na­
tionaloutput. For otner components, however, preferences will 
differ. This will certainly be true of some of the components ma..1dng 
up the enviror.n>ental quality objective. For such instances, planning 
provides information which should' facilitate planning decisions and 
reduce conflict over such decisions. 

Thus, there are beneficial and adverse effects for national economic 
development and environmental quality, These are measured in quan­
titative units or qualitative, terms appropriate to a particular effect. 
The accounts are not mutually exclus'ive with respect to beneficial or 
adverse effects, and final decisions as to the selection of the recom­
mended plan will be made by considering the difference ... among a:lter­
native plans as to all their effects. 

A. Beneficial Effects on National 
Economic Development 

Beneficial effects to be displayed in the national economic de­
velopment account are increases in the value of the output of goods 
and service

4

s and ilnprovements in national economic efficiency re­
sulting from a plan. These include: 

a. The value to users of increased outputs of goods and services: 
and 

b. The value of output resulting from external economies. 

B. Adverse Effects on National 

Economic Development 


Adverse effects of a plan to be displayed in the national economic 
development account include: 

a. The value of resources required for or displaced by a plan: 
and 

b. Losses in output resulting from externa!' diseconomies. 
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C. 	 Beneficial and Adverse Effects on 
Environmental Quality 

The beneficial and adverse effects of alternative plans on the 
environmer,tal characteristics of the area under study or elsewhere 
in the Nation will be evaluated. Environmental effects will-be dis­
played in terms of relevant physical and ecological criteria or di­
mensions, including the appropriate qualitative aspects. Such an 
evaluation would be displayed in the environmental quality account 
and include the effects of the propose.d plan on: 

a. Open and green space, wild and scenic rivers, lakes, beaches, 
shores. mountains and wilderness areas, estuaries, and other areas 
of natural beauty; 

b. Archeological, historical, biological, and geological resources 
and selected ecological systems: 

c. The quality of water, land, and air resources: and 

d. Irreversible commitm'ents of resources to future uses. 

Ill. OTHER BENEFICIAL AND ADVERSE EFFECTS 

For each alternative plan, the beneficial and adverse effects on 
regional development and social well-being will be displayed where 
appropriate. ' 

A. Beneficial and Adverse Effects on 

Regional Develooment 


The following beneficial or adverse effects of the proposed plan on 
a system of relevant planning regions (States, river basins, or 
communities) will be displayed where appropriate. 

a. Income effects 

(1) Beneficial. 

(a) The value of increased outputs of goods and services 
resulting from a plan accruing within relevant regions: and 
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(b) The value of output resulting from external econo­
mies accruing within relevant regions. 

(2) Adverse. 

(a) The value of resources within relevant regions re­
quired for or displaced by a plan. ­

(b) Losses in output resulting from external diseconomies 
within the relevant regions. ­

b. Beneficial and adverse effects on other components of regional 
development. 

(1) The number and types "fjobs resulting from a plan in the 
region under consideration: 

(2) Effects -of the plan on population distribution within the 
-region under consideration and among regions in the Nation; 

(3) The effect of the plan on the economic base and economic 

stability of the region under consideration; 


(4) The effect of the pl= on the environment in the region 
under consideration: and 

(5) The effect of the plan on other specified components of 

regional development. 


B. 	 Beneficial and Adverse Effects 
on Social Well-Being 

The beneficial and adverse effects of a plan to be displayed where 

appropriate in the social well-being account include: 


a. Real income distribution. The effects of a plan on the real 

income of classes or groups that are relevant to the evaluation of a 

plan will be displayed. All effects, both monetary and income in kind, 

will be included in this display. 


b. Life, health, and safety. Plari effects on life, health, arid safety 
other than those evaluated monetarily for the national economic developrr.ent 
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objective will be included here. Measuremen-t techniques will vary 
but would largely be in terms of physical units. _ 

c. Educational, cultural, and recreational. The effect of the 
plan on educational, cultural, and recreational opportunities. 

d. Emergency preparedness. The effects of the plan on reserve 
capacities <\,-nd flexibilities in water resource systems and protection 
against interruption of the flow of essential goods and services at 
times of national disaster or critical need will be displayed. 

e. Other. Other effects on social well-being may be identified 
and displayed as relevant to alternative plans. 

lV. GENERAL EVALUATlON PRINCIPLES 

A. General Setting 

Full employment will be assumed except where local areas of 
chronic unemployment, underemployment, or other conditions indi­
cate otherwise. Plan formulation a:O:d evaluation will be based on 
national and regional projections of employment output, and population 
and- the amounts of goods and services that are likely to be demanded. 
Actual or projected needs for water and land resources will be related 
to these projections. Alternative plans will take into account estab­
lishe_d _standards and goals for the quality of the environment and other 
factorl'. 

B. Measurement of Beneficial and 

Adverse Effects 


Beneficial and adverse effects of each alternative plan will -be 
determined by comparing the conditions expected with the plan to the 
conditions expected without the plan. Since substantial changes may 
be expected even in the absence of the plan, care should be taken that 
this fact is properly reflected in plan formulation and evaluation. 

C. Price Relationships 

"''"hen prices are--used in evaluation they should reflect the real 
exchange values expected to prevail over the period of analysis. For 
this purpose, relative price relationships_ and the general level of 
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prices prevailing during the planning study will be assumed to hold 
generally for the future, except where specific studies and consider­
ations ~dicate otherwise. 

D. The Discount or lnterest Rate 

The discount rate will be established in accordance with the 
concept that the' Government's investment decisions are related to 
the cost of Federal borrowing. 

E. Consideration and Comparison of Alternatives' 

A range of possible alterna.tives capable of application hy various 
levels of government and by nongovernmental interests, should be 
studied. These alternatives should be 'evaluated or judged as to their 
contributions to tbe objectives. 

Plans, or incrementsothereto, will not be recommen.dedfor 
Federal development that, although they have benefiCial effects on the 
objectives, would phYSically or economically preclude alternative. non­
Federal plans which would likely be undertaken in the absence of the 
Federal plan and which would more effectively contribute to the ob­
jectives whe!1 comparably evaluated according to these principles. 

F. Period of' Analvsis 

The period of analysis will be the lesser of (1) the period of time 
over which the plan .can reasonably be expected .to Iserve a·useful·pur­
pose conside~ing probable technological trends aff~cting various 
alternatives, or (2) ,the period. of time when furthel: dis.'counting of 
beneficial and adverse effects will have.no appredable effects on 
design. Appropriate consideration will be given tc} long-term en­
vironmen1;al and social well-being effects which m~y extend beyond 
periods significant for analysis of national econorrfc development or 
regional development beneficial and adverse effec~s. 
.' I 

G. Scheduling j
I 

I 
Plans should be.scheduled for implementation in relation to needs 

110 that desired beneficial effects are achieved· ef5:~ient1y. Beneficial 
and adverse effects occurring according to differe~t patterns in time 
are affected differently by the 'discount process when plans are 
scheduled for implementation at alternative futurel times. Therefore, 
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plan formulation should analyze the alternative schedules of imple­

mentation to identify the schedule that would result in the most 

d'esirable mix of contributions to the objectives when..the beneficial 

and adverse effects of a plan are appropriately discounted. 


H. Risk and Uncertainti 

Risk is characterized by a,distribution of events occurring accord­
ing to reasonably well-known probabilities, even though their sequence 
and time of occurrence cannot be determined. Frequency analysis in 
hydrology, where long records are available or can be mathematically 
simulated, is an example of predictable risk. In such situations, it 
may be necessary to choose betwee.n planning for average or probable 
conditions and planning for. extr",me events. When this is done, the 
nature 'of the choiCe and its relationship to the objectives will be 

, clearly stated. Predictable risk; bas~d upon past experience, should
'l not be divorced from predictable or foreseeable trends which would 
I alter probabilities based solely upon previous experience. 

Uncertainty is characterized by the absence of any known pro­
bability distribution of events. This is often the situation in water 
resources planning. The nature of uncertainty associated with the 
planning study, strategies proposed to deal with'uncertainty, and 
their impact on the objectives should be reported. In addition; 
sensitivity analysiS may be employed to analyze uncertain situations. 

I~ Sensitivity AnalYSis 

Plans should be examined to determine their sensitivity to data 
availability and to alternative assumptions as to future economic, 
demographic, environmental, and technologic trends. Selected pro­
jections and assumptions of alternative futures that are reasonably 
probable and that, if realized, would appreciably affect plan design 
or scheduling should be analyzed. 

J. Updating Plans 

Because, of rapid change in social economic, enviromnental, 
technologic, physical, and other factors, a plan that is not imple­
mented within a re'asonable time after co.mpletion should be reviewed 
as' provided in· the standards to ascertain'whether it continues to be 
the best alternative to achieve the objectives. 
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v. PLAN FORMULATION 

Plans will be directed to the improvement in the quality of life 
by meetin'g current and projected needs and problems a. identified 
by the desires of people in such a manner that improved contributions 
are made lio society's preferences for national economic development 
and environmental quality. These plans should be formulated to re­
flect national, regional, State, and local needs or problems consistent 
with the above two objectives. 

Planning of water and land resources is a part of broader public 

and private planning to meet' regional and local needs and to alleviate 

problems. Therefore, planning for water and land resources should 

be carefully related to other regional or local planning activities and 

should include active participation of all interests. 


Plans for water and land resources will focus upon the specified 
components of the objectives desired for the designated region, river 
basin, State, or local planning setting. These are expressed in terms 
of projected needs and problems identified in each planning setting. 

The planning process includes the following major steps: 

(1) Specify components of the objectives relevant to the plan­

ning setting: 


(2) Evaluate resource capabilities and expected conditions 
without any plan; 

(3) 'For:mulate alternative plans to achieve varying levels of 

contributions to the specified components of the 0Wectives; 


(4) Analyze the differences among alternative plans which re­
,flect different emphasis among, the specified components of the 
objective s; 

(5) Review and reconsider, if necessary, the specified com­

ponents for the planning setting and formulate additional alternative 

plans as appropriate; and 
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(6) 'Select a reconunended plan from among the alternative 
plans based..upon an evaluation of the tra!ie offs between the objectives 
of national economic development and environmental quality and con­
sidel"ing, where appropriate, the e£fects of the plans on ,regional 
development and social well-being. 

A. Specification of Components of the Objectives 

At the outset and throughout the planning process, the responsible 
planning organization will consult appropriate Federal, regional, . 
State, and local groups to ascertain the components of the objectives 
that are significantly related to the use and :manage:ment of the re­
sources in the planning setting. These. will be expressed in ter:ms of 
needs and proble:ms. ' 

The components selected for use in for:mulating alternative plans 
should be of concern to the Nation, and the components should be those 
that can reasonably be expected to be substantially influenced through 
the management and development alt'ernatives available to the planner. 
The components of objectives for which plans are formulated can be 
expected to change over time and between areas of the Nation as 
preferences and possibilities 'change and differ. These changes will 
be reflected in the Water Resour'cesCouncil's Standards. 

The objectives for which plans are formulated can also be expected 
to change over time as preferences and possibilities change. Changes 
in objectives will be acconunodated only through revision of these 
principles. 

The specified components will be defined so that :meaningful al­
ternative levels of achievement a're identified. This' will facilitate 
the formulation of alternative plans in cases where there may be 
technical, legislative, or administrative constraints to full achieve­
:ment of objectives. 

B. Evaluation of Conditions Without a Plan 

The identification of the specified components of objectives will 
necessarily involve an appraisal of future economic and environmental 
conditions expected without the plan as compared with those desired 
by people for the planning area. In addition, a sufficient inventory 
and appraisal of the water and land resource base of the planning area 
will be necessary. 
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C. Formulation of Alternative Plans 

The planning process involves an evaluation of alternative means, 
including both structur'al and nonstruchIral measures, to achieve 
desired effects. 

Based upon identified needs and problems, alternative plans will 
be prepared and evaluated in the context of their contributions to the 
objectives. This involves comparisons between objectives, and it 
will be necessary to formulate alternative plans that reflect different 
relative emphasis between the objectives for the planning setting. 

The number of alternative plans to be developed for each planning 
effort will depend upon complementarities or conflicts among specified 
components of the objectives, resource capabilities, tech..';'ical possi­
bilities, and the extent to which the design of additional alternative 
plans can be expected to contribute significantly to the choice of a 
recommended plan. Because planning staffs are limited, emphasis 
should be placed on examination of those alternative waters and land­
use plans which may have appreciable effects on objectives. 

With re.spect to the number of alternative plans there will be a 
continuing dialog among the Water Resources CoUncil, river basin 
commissions, and other planning groups, emphasizing on the one 
hand the need for national guidelines and overview of objecth-es for 
which alternative plans are formulated, and on the other the special 
insights into local planning situations that field level teams may 
develop. 

Appropriate methods and·techniques for estimating beneficial and 
adverse effects will be used to provide reliable estimates of the con­
lIequences and feasibility of each alternative plan. 

One alternative plan will be formulated in which optimum contri­
butions are made to the national economic development objective. 
Additionally, during the planning process at leas~ one alternative 
plan will be formulated which emphasizes the contribution~ to the en­
vironmental quality objective. Other alternative plans reflecting 
significant physical, technological, legal or public policy constraints 
or reflecting significant trade-offs between the national economic de­
velopment and environmental quality objectives may be formulated so 
all not to overlook a best overall plan. 
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Major increments proposed for addition to a plan intended to 
serve a single component of an objective will be included only if the 
beneficial effects on that component of the addition outweigh the ad­
verse effects. For example, an increment to an alternative plan 
proposed for the national economic development objective would be 
added only if the additional beneficial effects exceeded the a:dditional 
adverse effects, and si..-nilarly for the environmental quality objective. 
For plans emphasizing some combination of objectives, the incre­
mental rule applies to the combination of objectives that is relevant. 

D. Analysis of Alternative Plans 

The display of beneficial and adverse effects for each alternative 
plan will be prepared so that the differences among alternatives can 
be clearly shown and accurately analyzed. The analysis will provide 
the rationale for the selection of a recommended plan and the under­
lying evaluation of the various alternative plans. This analysis will 
provide the information on which the planning organization and others 
can base judgments as to the most desirable mix of beneficial effects 
as compared with the adverse effects. 

The trade ofIs among alternative plans should be displayed as 
fully as possible for the components of all objectives and where 
appropriate for effects on regional development and social well-being 
to facilitate administrative and legislative review and decision. 

E. Reconsideration of Specified Components 
of the Objectives 

As planning proceeds, the specified components will be reviewed 
and reconsidered as appropriate. This reconsideration may result 
from new information, revised projections, changes-in policy, or 
technological innovations. Reconsideration of components may result 
in modifying alternatives or dev.eloping additional alternative planll. 

F. Plan Selection 

From its analysis of alternative plans, the planningorganization 
will select a .recommended,pl!,r\, The plan selecte·;CwiiJ.' 'reflect the reia­
tive importance att!'.ched to diJfe.rent objecth-es and the,exte~tto whi.ch 
th~ two objectives can be ~~hie~ed bycar':~g o.it the plan. 
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The recommended plan should be formulated so that ben,eficia! 
and advers~~~f!ects toward C!bjectives re(lect, to the best of current 
understanding and knowledge, th"" priorities and preferences ex,;; 
pressed by "the, public ;!.t all levels to be affected by the plan. A 
recomrrien:ded plan must Ilave net national economic development", 
benefits J:ri)less the deficiency in net benefits for the national. economic 
development objective is the result of benefits foregone or additional 
costs incurred to serve the environmental quality objective. ,,In such 
cases, a plan with a less'fh':n ';:';itY'>b;;;:;;;iii:c;os't'b~r~~-~·;;,'-;,:y be 
recommended as long as the net deficit does not exceed the benefits 
foregone and the additional costs incurred for th'e environmental 
quality objective. A Departmental Secretary or head of an independent 
agency may make an exception to the net benefits rule if he determines 
that circumstances unique to the plan formulation process warrant 
such exception. 

,In addition to the recommended plan with s~porting analysis,'_ 
other significant alternative plans embodying dirferent'priotitie's be­
tween the objectives ",ill be presented in-the planning' report: In- • 
cluded 'with the-presentation of alternative plans will be an a;;'alysis of 
the trade offs among them. The trade offs will be set forth in explicit 
terms, including the basis for choosing the recommended plan from 
among the alternative plans. 

VI. ,SYSTEM OF ACCOUNTS 

A system of public information accounts will be established that 
displays beneficial and adverse effects of each plan to the objectives 
and beneficial and adverse effects on regional development and social 
well-being and provides a basis for comparing alternative plans. The 
display of beneficial and adverse effects will be prepared in such 
manner that the different levels of achievement in each account can be 
readily' discerned and compared, indicating the trade offs among al­
ternative plans. 

For purposes of accollnting, the distribution of beneficial and ad­
verse effects will be shown to whomsoever they accrue. This will 
include display of the distribution of effects to regions, income classes, 
and interest groups relevant to the particular plan and will reflect the 
cost information specified in Section VII below. The system of 
accounts will display the beneficial and adverse effects t{l relevant 
regions in relation to the rest of the Nation. The Water Resources 

Council will establish a procedure for relating regional accounts to 
the rest of the Nation. The use of such reporting regions will not, 
however, rule out the use of other regions' whose delineations are 
important in m.easuring beneficial or adverse effects on regional 
development. 

VII. COST ALLOCATION, REIMBURSEMENT, 

AND COST SHARING 


A. Cost Allocation 


On the basis of the identification provid~d for in the system of 
accounts for beneficial and adverse effects, an allocation of appro­
priate costs shall be made when an allocation of \Oosts is required for 
purposes of establishing reimbursement levels, pricing policies, or 
cost sharing between the Federal Government and non-Federal public 
and private interests. Each objective and each component of the 
objectives shall be treated comparably in cost allocation and each is 
generally entitled to its fair share of the 'mutual advantages resulting 
from a plan. 

B. Reimbursement and Cost Sharing 

Reimbursement and cost-sharing policies shall be directed gen­
erally to the end that identifiable beneficiaries bear an equitable share 
of cost commensurate with beneficial effects received in full cognizance 
of the planning objectives. Since existing cost-sharing policies are 
not entirely con!!istent with this approach to planning water and land 
resources, these policies are being thoroughly reviewed after which 
changes will be recommended. 

VIII. NATIONAL PROGRAM FOR FEDERAL AND 

FEDERALLY ASSISTED ACTIVITIES 


The principles set forth in this document are concerned with al­
ternative plans for individual projects, States, regions, or rive,r 
basins. The evaluation. systematic display, and cOIIlparison of al­
ternative plans fer a project, State, region, or river basin provide 
the basis for selecting a recommended plan. 
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The formulation of national prog",ams for Federal and federally 
assisted water and land resource activities requires that priorities 
be established among recommended plans for projects, States, re­
gions, and river basins. The system of accounts, together with other 
criteria, such as available budget resources, national policy toward 
the envirollment and public and private investment alternatives, will 
provide a basis for fonnulating national programs. 

IX. IMPLEMENTATION OF PRINCIPLES 

The Water Resources Council will implement these PrincipII's by 
establishing Standards for planning water and land resources in 
accordance with the Water Resources Planning Act. 

The Water Resources Council will establish Procedures as 
necessary to carry out the established Principles and Standards. 

Included in the Water Resources Council's Standards and Pro­
cedures will be provision for coordination, among Federal and State 
agencies and among public and private interests affected by water and 
land resource plans. 

The Council will also specify appropriate Procedures for the re­
view and transmission of planning reports. to States, Federal agencies, 
the Office of Management and Budget, the Council on Environmental 
Quality, and the CO!lgress. The Council may also provide for review 
of individual project studies to determine their relationships to re­
gional and river basin plans and their conformance with the Council's 
evaluation Standards. The Council will consider any unresolved 
coordination problem. 

The Water Resources Council will foster needed training and de­
velopment of manpower, improvements in mathematical and other 
planning tools, and research to increase the efficiency of planning 
efforts. The Principles, Standards, and Procedures should be based 
at any given time on the best available interpretation of conceptual 
and !tnpirical bases for planning water and land resources. The 
Council Will encourage and support needed improvements in the ap­
plication of the conceptual and theoretical planning and decisionrnaking 
framework upon which these Prmciples are based. The Council will 
also encourage and support improv~ment in the conceptual and 
theoretical framework. 
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The Council in i~s Standards and Procedures will make adjust­

ments for deviations from the Principles·that may be required by 

law or Executive order. 

The Water Resources Council will review these Principles from 

time to time and after consultation with others will recommend im­

provem.ents for consideration of the· President,_ 

x. APPLICATION AND EFFECT 

These Principles for Planning Water and Land Resources shall 
be implemented by the Water· Resources Council and shall be applied 
by river basin commissions, other Federal ..State organizations, and 
each of the Federal departments and agencies. The Office of 
Management and Budget, the Council on Environmental Quality, and 
other organizations in the Executive Office of the President will use 
these Principles in their review of propose<:1 project, basin, or re­
gional plans. 

The Policies, Standards, and Procedures in the Fonnulation, 
Evaluation, and Review of Plans for Use and Development of Water 
and Related Land Resources, approved by the President, May IS, 
1962, printed as Senate Document No. 97, 87th c.ongress, 2d Session, 
together wi.th Supplement No. 1 thereto, June 4, .1964, "Evaluation 
Standards for Primary Outdoor Recreation Benefits," and the amend­
ment of December 24, 1968, 18 CFR § 704.39, "Discount Rate," are 
revoked. 

These Principles, the Standards promulgated in connection there­
with, and the above revocation shall ta1<e effect 45 days following the 
date of their publication by the Chairman of the Water Resources 
Council in the Federal Register. 

Approved; September 5, 1973 

Richard Nixon 
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I. PURPOSE AND SCOPE 

A. Authority 

These planning standards iInpleIJlent the Principles for Planning 
\Vater and Related Land Resources. 

These standards shall apply, as app.ropriate, to the activities 
referred to in subsection B of this section except for adjustm.ents 
required·by law or Executive order. Adjustm.ents required for 
special situations where the application of these standards is not 
practical may be IJlade and will be developed by the concerned agency 
or entity in consultation with the Water Resources Council. . 

Although these standards are not binding upon State and local bodies 
participating in water and land resources planning, it is intended that 
the standards be broad and flexible enough to acco=odate the goals 
and objectives of such entities. The standards apply to Federal par­
ticipation .in Federal-State cooperative planning and should also 
provide a useful guide to State and local planning. 

The Water Resources Planning Act of 1965, as aInended, is fOlll!.d 
in Appendix A. 

B. Activities Covered 

1. COIJlprehensive planning. These standards apply to Federal 
participation in cOIJlprehensive fraInework studies and asseSSIJlents 
and regional or river basin planning of water and land resources 
whether carried out-­

(a) By river basin coIIlIIlissions established under the Water 
Resources Planning Act; 

(b) By entities perforIJling the functions of a river basin 
coIIlIIlission, including, but not liInited to, such· entities as: 

(1) Federal-interstate cOIJlpact cOIJlIJlissions; 

(Z) Federal-State interagency cOInmittees; 

(3) Federal-State coordinating co=ittees; 
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(4) Federal-State development commissions; 

(5) Lead Federal agency with special authorization for 
comprehensive planning; 

(6) Other entities designated by the Council engaged in 
comprehensive water and land resource planning with coordinated 
Federal technical or financial assistance. 

In formulating plans to meet the objectives all alternative means 
shall be considered, including, but not limited to, water and lllnd 
programs to be carried out directly by the Federal Government, 
Federal financial and technical participation in water and land pro­
grams to be carried out by State or other non-Federal entities, lind 
Federal licensing activities that lIffect the development, conservlltion, 
lind utilization of water and land resources. 

Z. Federal and federally assisted programs and projects. These 
standards apply to the planning and evaluation of the effects of the 
following water and land programs; projects, and activities carried 
out directly by the Federal Government and by State or other entities 
with Federal financial or technical assistance; 

(a) Corps of Engineers civil functions; 

(b) Bureau of Reclamation projects; 

(c) Federally constructed watershed and water and land 
programs; 

(d) National parks and recreation areas; 

(e) Wild, scenic, recreational rivers and wilderness areas; 

(f) Wetland and estuary projects and coastal zones; 

(g) Federal waterfowl refuges; 

(h) Tennessee Valley Authority; 
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(i) Federal assistance to State and local government spon­
sored watershed and water and land resource programs (Watershed 
Protection and Flood Prevention Projects and Resource Conservation 
and Development Projects). 

C. Levels of Planning 

These standards apply to all levels of planning as defined by the. 
Water Resources Council. 

Framework studies and assessments are the evaluation or 
appraisal on a broad basis of the needs and desires of people for the 
conservation, development, and utilization of water and land resources 
and will identify regions or basins with complex. problems which re­
quire more detailed investigati~ns and. analysis, and may recoIIUIlend' 
specific implementation plans and programs in areas not requiring 
further study. They will consider Federal, State, and local means 
and will consider both national economic development and environ­
mental quality objectives. 

Regional or river basin plans are reconnaissance-level evalua­
tion of water and land resources for a selected area. They are pre­
pared to reso~ve complex long-range problems identified by frame­
work studies and assessments and will vary widely in scope and 
detail; will involve Federal, State, and local interests in plan formu­
lation; and will identify and recommend action plans and programs to 
be pursued by individual Federal, State, and local entities. They will 
consider both national economic development and environmental quality 
objectives. 

Implementation studies are program or project feasibility studies 
generally undertaken by a single Federal, State, or local entity for 
the purpose of authorization or development or'plan implementation. 
These studies are conducted to unplement findings, conclusions, and 
recommendations of framework studies and assessments and regional 
or river basin studies which are found to be needed in the next 10 to 15 
years. As with framework studies and regional or river basin plans, 
they will consider both national economic development and environ­
mental quality objectives. 
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D. RE!sponsibilitv for .\pplyirig Standards 

The Federal chairman and the representatives of the Federal 
agenCiE"9 participating in a river basin commission established under 
the Water Resources Planning Act are responsible for applying these 
..ta:,dards. 

The study director provided· or designated by the Water Resources 
Council or by river basin commissions (in their areas) and Federal 
members of coordinating bodies established or de.signated by the 
Council to carry out framework studies and assessments and re­
gional· or river basin planning studies are responsible for applying 
these standards. 

The administrator of ",ach Federal program or federally assisted 
prograzn covered under this section is responsible for applying these 
standards to his program. Each Federal administrator shall follow 
these standards in establishing agency procedures for evaluation of 
programs and projects for conservation, development, and utiliza­
tion of water and land resources. 

Tlie Board of Directors of the Tennessee Valley Authority, 
responsible for framework studies and assessments, regional and 
river basin planning studies and implementation studies for the 
Tennessee River Basin, and the Federal representatives of other 
entities performing tqe functions of a river basin commission shall 
apply these standards except for any adjustments required by law or 
Executive ord~r or for special situations where the application of 
these standards is not practical. 

Proposed Federal agency procedures, and revisions thereto, to 
implement these standards will be referred to the Water Resources 
Council for review for consistency with these staridards. 

E. Schedule for Applying Standards 

The principles and standards will apply to allle.vels of planning 
studies. For authorized but unfunded projects the .principles and 
standards will be applied on a selective basis to be determined by 
the head of the agency, with opportunity for suggestions from the 
Water Resources Council, and other governmental entities. Auth­
orized plans or projects that are substantially reformulated as a 
result of application of these principles and standards will be 
submitted to Congress for reauthorization. Separable and in­
dependent elements of a project or a systetn also would be subject 
to review prior to funding for construction. 
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II. OBJECTIVES 

A. Introduction. 

The Principles for Planning Water and Land Resources define the 
objectives of national economic development and environmental quality• 
These objectives provide the basis for the formulation of state, region, 
and river basin plans for the use of water and land resources to meet . 
foreseeable short- and long-term needs and have been explicitly stated 
or implied in numerous congressional enactments and Executive actions. 
The ·most notable of these actions in water and related areas are sum­
marized below.. 

In the Flood Control Act of 1936, the Congress declared that bene­
fits to whomsoever they may accrue of Federal projects should exceed 
costs. In~erpretation of this statute has resulted in development of 
various analytical procedulOes to evaluate the benefits and costs of pro­
posed projects. 'These procedures have centered around a national 
economic efficiency analysis and were first published as ''Proposed 
Practices for Economic Analysis oi River Basin Projects" in May 1950 
and revised in May 1958. Budget Bureau Circular No. A~47 was issued 
on December 31, 1952, informing the agencies of considerations which 
would guide the Bureau of the Budget in its eyaluations of projects and 
requiring uniform data that would permit comparisons among projects. 

On October 6, 1961, the President requested the Secretaries of 
Interior, Agriculture, Army, and Health, Education, and WeUare to 
review existing evaluation standards and to reconunend im.provements. 
Their report, "Policies, Standards, and Procedures in the Formulation, 
Evaluation, and Review of Plans for Use and Development of Water and 
Related Land Resources," was approved by the President on May IS, 
1962, and published as Senate Document No. 97, 87th Congre~·s, 2d 
Session. This document replaced Budget Bureau Circular No. A-47 
and in turn has been superseded by the "Principles for Planning Water 
and Land Resources, "upon their approval by the President, and by 
these "Standards for Planning Water and Land Resources." 

By enacting laws and taking actions enumerated below and others, 
the Congress and the President have broadened the objectives to be 
considered in water and land resources planning. 

The two objectives as defined in the principles and set forth in 
more detail in these standards provide a flexible planning framework 
that is responsive to arid can accommodate changing national needs 
and priorities. 
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Thestatement of the objectives and specification of their com­
ponents in these standards is without implication concerning priorities 
to be given to them in the process of plan ,formulation and evaluation. 
These standards, nonetheless, do recognize and make provision for a 
systematic approach by which the general public and decisionmakers 
can assess the relative merits of achieving alternative levels of satis­
faction to the two objectives where there may be conflict, competition, 
or complementarity between them. This will provide the type of in­
formation needed to improve the public deCisionmaking process. 

B. Major Congressional Directives 

Many laws that give new or more definitive directions to Federal 
participation in planning for water and land resources have been passed 
in recent years. Some rnajor enactments are: 

The Federal Water Project Recreation Act of 1965 (Public Law 
89-7i), provides for full consideration of opportunities for recreation 
and fish and wildlife enhancement in Federal projects under specified 
cost allocation and cost-sharing provisicns. 

The Water Resources Planning Act of 1965 (Public Law 89-80), 
establishes a compr~hensive planI'.ing app~oach to the conservation, 
development' and use of water and related land resources. The Act 
emphasizes joint Federal-State cooperation in planning and considera­
tion of the views of all public and private interests. Section 103 of the 
Act provides that "The Council shall establish, after such consultation 
with other interested entities, both Federal and non-Federal, as the 
Council may find appropriate, and with the approval of the President, 
principles, standards, and procedures for Federal participants in the 
preparation of comprehensive regional or river basin plans and for 
the formulation and evaluation of Federal water and related land re- ­
sources projects. II 

The Act further provides in section 10Z(b) that "The Council 
shall. • • maintain a continuing study of the relation of regional or 
river basin plans and programs to the requirements of larger regions 
o! the Nation and of the adequacy of administrative and statutory means 
fr..r the coordination of the water and related land resources policies 
ar~ prr..grams of the several Federal agencies; it shall appraise the 
ar.eqTlsc., of existing and proposed policies and programs to meet such 
re<:!'lir"m"nts; and it shall make recommendations to the President 
with r"'8;>,!ct to Federal policies and 'programs." 
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The Act also provides in section 30l(b) that "The Council, with 
the approval of the President, shall prescribe' such rules, establish 
such procedure.s, and lTlake such arrangements and provisions relating 
to the performance of its functions under this titl~, and the use of funds 
available therefor, as may be necessary in order to assure (1) coor­
dination of the program authorized by this title with related Federal 
planning assistance programs, including the program authol'ized under 
section 701 of the Housing Act of 195,4 and (Z) appropriate utilization of 
other Federal agencies administering programs which may contribute 
to achieving the purpose of this Act. " 

The Water Res,ources Planning Act, as amended, in attached as 
Appendix A. 

The Public Works and Economic Development Act of 1965 (Public 
Law 89-136) establishes national policy to use Federal assistance in 
planning and constructing public works to create new employtnent 
opportunities in areas suffering s'ubstaJitial and persistent unemploy­
ment and underemployment. The Act provides for establishing Federal­
State regional commissions for regions that have lagged behind the 
Nation in economic development. 

The Water Quality Act of 1965 (Public Law 89-Z34) and subsequent 
amendments provides for establishing water -quality standards for inter­
state waters. These water quality standards provide requirements and 
goals that must be incorporated into planning procedures. 

In authorizing the Northeastern Water Supply Study in 1965 (Public 
Law 89-Z98), Congress recognized that assuring adequate supplies of 
water for the great metropolitan centers of the United States has become 
a problem of such magnitude that the welfare and prosperity of this 
country require the Federal Government to assist in solution of water 
supply problems. 

The Clean Water Restoration Act of 1966 (Public Law 89-753) pro­
vides assistance for developing comprehensive water quality control 
and abatement plans for river basins. 

The Department of Transportation Act of 1966 (Public Law 89-670) 
provides standards for evaluating navigation projects and provides for 
the Secretary of Transportation to be a member of the Water Resource's 
Council. 
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The Wild and Scenic Rivers Act of 1968 (Public Law 9'1-542) pro­
vides that in planning for the use and development of water and related 
land resources consideration shall be given to potential wild. scenic. 
and recreational river areas in river basin and project plan reports. 
and comparisons are to be made with development alternatives which 
would pe precluded by preserving these areas. 

The National Flood Insurance Act of 1968 (title XIII. Public Law 
90-448) provides that States. to remain eligible for flood insurance. 
must adopt acceptable arrangements for land use regulafon in flood­
prone areas. This provision. together with Executive Order 11296. 
August 10. 1966. places increased emphasis on land'use regulations 
and administrative policies as means of reducing flopd ·damages. 
Planning policies must include adequate provision for these new enact­
ments and directives in an integrated program of nopd-plain management. 

The Estuary Protection Act of 1.968 (Public Law 90-454) outline.s 
a policy of reasonable balance between the conservation of the natural 
resources and natural beauty of the Nation's estuarine areas and the 
need to develop such areas to further the growth and development of 
the Nation. '" . . . 

The National Environmental Policy Act of 1969 (Public Law 91-190) 
authorizes and directs Federal agencies in the de~cisiqn:-making process 
to give appropriate consideration to enviromnental amenities and values, 
along with technical considerations. The results of this analysis are to 
be included in proposals for Federal action. 

The Environmental Quality Improvement Act of 1970 (title n of 
Public Law 91-224) further emphasizes congressional interest in im­
proving the environment and the major responsibility that State and 
local governments have for implementing this policy. 

The Flood Control Act of 1970 (Public Law 91-611) requires in 
Section 122 promulgation of guidelines designed to assure that pqssible 
adverse economic, social and environmental effects relating to any pro­
posed project have been 'fully considered in developing such project, and 
that the final decisions on the project are made in' the best overall pub­
lic interest, taking into consideration '.he need for flood control, navi­
gation and associated purposes, and the cost of eliminating or 
minimizing. such adv.erse effects and the following: 

(1) .air, noise, and water pollution; 
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(2) destruction or disruption of man-made and natural resources 
esthetic values. community cohesion and the availability of public 
faci,lities and services; 

(3) adverse employment effects and tax and property value losses; 

(4) injurio..s displacement of people. businesses. and farms; and 

(5) disruption of desirable community a!td regional growth. 

The same Act also includes m Section 209 the following statement: 
"It is the intent oi'C.ongress that the objectives Of enhanci,ng regional 
economic development. the quality of the total envir<>rirnent. including. 
its protection and improvement. th", well-being of the people of the 
United States and the national economic development are the objectives 
to be inch,lded in federally financed water resource projects, and in the 
evaluation of benefits and costs attributable .thereto. giving due considera­
tion to the. most feasible alternative meanS of accomplishing these 
objectives. " 

The Rural Development Act of 1972. Public Law 92-419, provides 
for improving the. economic and living conditions of rural America by 
broadening and strengthening ongoing. prog,rams of financial and tech­
nical assistance to farmers and rural communities. It provides for the 
management of agricultural wastes, storage of water for ruralneeds, 
recharge of groundwater, fire protection, long term contract program 
for land treatment, acquisition of land rights with other Fed.eral funds, 
farm re.search, and a land inv.entory.and monitoring program. 

'rhe Federal Water Pollution Control Act Amendments of 1972, 
Public Law 92-500, establishes the !\oals that: 

(1) the discharge of pollutants into navigable waters be eliminated 
by i 985; 

(2) an interim goal of water quality be provided for the ..protection 
of fish, shellfish and wildlife, and for recreationby July I, 1983; 

(3) the discharge of toxic pollutants in toxic amounts .be prohibited; 

(4) Federal financial assistance be provided to con'struct publicly 
owned waste treatment plants; 

(5) water quality and areawide waste treatment management plan­

ning include multiobjective water redOurces and land use planning; 
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(6) Regional or river basin (Level B) plans be completed by the 
Water Resources Council for all river basins in the United States 9-Y 
1980 (Section Z09); and that ' 

(7) a majo~ research and demonstration effort be made to evelop 
technology to/eliminate the discharge of pollutants. 

The Coastal Zone ManagelYlent Act of 197Z, Public Law -583, 
provides for a cOlYlprehensive, long range, and coordinate, national 
progralYl in marine science, to establish a National Councll on Marine 
Resources and Engineering DeveloplYlent, and a COlYllYlission on Marine 
Science, Engineering and Resources; and for annual grants to any 
coastal State for the purpose of assisting ,in the development of a 
IIlanagement program for the land and water resources of its coastal 
zone, and for annual grants to any coastal State for not lYlore than 
66 Z/3 per centum. of the costs of administering the State's lYlanagelYlent 
progralYl. 

C. 	 Relationships of ProgralYl Measures to 
Objectives 

I 

ForlYlulating courses of action that e~fectively contribute to the 
attainlYlent of the national econolYlic development and environInental 
quality cibjectives is the paralYlount task of water ,and land resources 
planning, These actions are only the lYleans by which objectives can 
be attained. For instance, providing flood control or preserving a 
scenic river is lYleaningful only to the extent that such actions con­
tribute to specific needs that can be related to the objectives. Thus, 
plans are to be formulated in terlYlS of their beneficial or adverse 
effects on tI;le objectives. 

These standar'ds relate primarily to the planning of water and land 
resource progralYls -that contribute to specified components of the 
objectives. It is recognized that other progralYls lYlay also contribute 
to these objectives. In some instances, water and land progralYls are 
the only means or are the most effective lYleans to achieve the objectives. 
In the usual case, however, it is-likely that a cOlYlbination of water and 
land progralYls and other progra,IIls will b'e the lYlost effective lYleans to 
achieve the desired objectives. In the formulation of plans, therefore, 
these standards provide for the consideration of the full range of alter­
natives relevant to the needs for water and bnd resources. 

A given plan formulated for one or several components of the 
objectives may affect the cOlYlponents of other objectives in a beneficial 

or adverse manner. This joint effect relationship is a COInmon occurrence 
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in plan formulation. Its presence necessitate. that the full range of 
effects of plans be shown in terms of specified cOlYlponents of objec­
tives regardless of the size of the effect or the cOIIlponent for which 
an alternative plan has been forlYlulated. 

D. Objectives 

1. National econolYlic development. The natiorial economic develop­
ment objective is enhanced by increasing the value of the nation's out­
put of goods and services and improving national economic efficiency. 

National economic development reflects increases in the Nation's 
productive output, an output which is partly reflected ~n a national 
product and incolYle accounting fralYlework designed to lYleasure the 
continuing flows of goods and services into direct consulYlption or 
investment. 

In addition, national economic development is affected by bene­
ficial and adverse externalities steInming frolYl norlYlal econolYlic pro­
duction and consulYlption, ilYlperfect market conditions, and changes in 
productivity of resource inputs due to investment. National econolYlic 
developlYlent is als 0 affected by the availability of public goods which 
are not accounted for in the national product and incolYle accounting 
fralYlework. Thus, the concept of national econolYlic developlYlent is 
broader than that of national incolYle and is used to lYleasure the ilYlpact 
of governInental investment on the total national output. The gross 
national product and national incolYle accounts do not give a cOIIlplete 
accounting of the value of the output of final goods and services resulting 
frolYl governInental investments because only governInent expenditures 
are included. This is especially true in those situations where govern­
mental investInent is required to overCOlYle ilYlperfections in the private 
market. Therefore, national economic development as defined in these 
standards is only partially reflected in the gross national product and 
national incolYle accounting fralYlework. 

A similar situation prevails where a private investlYlent results in 
the production of final public goods or externalities that are not exchanged 
in the market. 

COlYlponents of the national econolYlic developlYlent objective include: 

a. The value of increased outputs of goods and services resulting 
from a plan. DeveloplYlents of water and land resources result in 
increased production of goods and services which can be measured in 
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terms of their value to the user. Increases in crop yields, expanding 
recreational use, and peaking capacity for power systems are examples 
of direct increases in the Nation's output which result from water and 
r,elated land resources developments. Moreover, such developments 
often result ~n a change in the productivity of' natural resources and 
the productivity of labor and capital used with these resources. In­
creased earnings from changes in land use, reduced disruption of 
economic activity due to droughts, floods and fluctuating \Yater sUp'plies, 
and removal of constraints on production through increased water" 
supplies are examples of direct'increases in productivity from water 
and land development thai: contribute to national output. Development 
of water and land resources may result in increased production from 
the employment of otherwise unemployed or underemployed resources, 
as well as contributions to increased output due to cost savings resulting\ 

\ in the release of resources for employment elsewhere. 
\ 
\ b. The value of 'output resulting from external economies. In 
addition to the'value of goods and services derived by, users of outputs 
of\f1 plan, there may be external gains to other individuals'or'groups. 

z. "Environ'mental 'quality. The environmental objective is enhanced 
by the., management,' conservation, preserv~tion, creation, restoration, 
o'r imp,ovement of the q,;:ality of 'certain: natural and cultural resources 
and ecolpgical systems in the area under study and elsewhere in the 
Nation. 'This objective reflects society's concern and emphasis, for the 
natural en~ronment and its maintenance and enhancement as a source 
of present ~J1joyment and a heritage for future generations. 

\\ 
_Explicit r~cog,,!-tion should be given to the d~sirability of diverting 

a pClrtion of the 'Nation's resources from producti'on of-more conven­
tional market-oriented goods and serVices in order to accomplish en­
vironmental objectives. As incomes and living levels increase, society 
appears less willing-~ accept environmo:ntal deterioration in exchange 
for additional goods a d services in the market place. 

o • ; 

Responsive to the ivaried spiritual, psychological, recreational, 
and material needs, thll environmental objective reflects man's abiding 
concern with the qualitY of the natural physical-biological system in ' 
which all life is sustained. - ..­

Components of the erivironmental objecti.;,e indude the following: 

a. Management, protection, enhancement, or creation of areas 
of natural beauty and' human enjoyment such as open and green space, 

wild and scenic rivers, lakes, beaches, shores, mountain and 
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wilderness areas, a.nd estuaries; 

b. Management, preservation, or enhancement of especially 
valuable or outstanding archeological, historical, _biological (including 
fish and wildlife habitat), and geological resources and ecological 
systems; 

c. Enhancement of quality aspects of water, land, and air by con­
trol of pollution or prevention of erosion and restoration of eroded areas 
embracing ,the need to harmonize land use' objectives in terms of pro­
ductiVity for economic use and development with conservation of the 
resource; 

d. Avoiding irreversible conunitments of resources to future uses:­
While all forms of development and use affect and sometimes change 
the tenuous balance of fragile aquatic and terrestrial ecosystems, the 
implication.of all possible effects and changes on such systems is im­
perfectly understood at the present time. In the absence of absolute 
measures or standards for reliably predicting ecological change, these 
planning standards emphasize the need for a cautionary approach in 
meeting development and use objectives in order to minimize or pre­
clude the possibility of undesirable and possible irreversible changes 
in the natural environment; 

e. Others. Given its broad and pervasive nature, it is not prac­
tical'to specifically id'entify in these standards all possible components 
of the environmental quality objective. H other components are 
recognized, they should be explicitly identified and acconunodated in 
the planning pr,ocess. 
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E. Effects on Objectives 

For each alternative plan'there will be a complete display or 
accounting of rel"''ant beneficial and adverse effects on the national 
economic development and environmental quality objectives. 
Alternative plans will be formulated to optimize their contri~utions 
to the two objectives. 

Beneficial and adverse effects are measured in both monetary and 
nonmonetary terms: Estima~ing these beneficial and adverse effects 
is undertaken in order to measure and display in appropriate accounts 
the net changes with' respect to particular objectives that are generated 
by alternative plans. 

The priorities and preferences of the various individuals affected 
Will vary and, accordingly, there will likely 'not be' full agreement 
among all affected on whether certain'e~fects.are beneficial or adverse 
or on: the relative trade ofis between objectives. l-lowever, whe'n any 
plan is recommended from among alternative plans, there is an 
implicit expression of what is considered to be the affected group's 
priorities and preferences. ' 

Effects on some components of. the objectives 'are generally regard­
ed as favorable. These include, for example;"gains in national output. 
For other objectives and components, however, preferences will differ. 
This will certainly be' true of some: of the components making up the 
environmental quality objective. For such instances, plan'ning provides 
information which should facilitate plannm:g decisions and reduce con­
flict over such decisions. ' , 

1. Relationship of beneficial and adverse :effeds to objectives. 
BenefiCial and adverse effects will be identified for national economic 
development and environmental quality objectives and will be displayed. 
Also, since benefiCial and adverse effects m,ay be of a monetary or 
nonmonetary nature, they may be measured in,dolla'rs or in phYSical, 
biological, or other quantitative units or qualitative terms as 
appropriate. 

The objectives are not mutually exclusive with respect to beneficial 
and adverse effects. Comparisons and eval1,lations of plans r,equire 
measurement 'or quantification of siinilar 'effects' in terms of common 
standirds. The selected standards may be in terms of dollars" ac'res 
of land, acre-feet or cubit-feet-iler-second ,of water, miles of trails or 
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streams, number o~ people, and so on. The_nonmonetarY!neasures 
must include appropriate qualitative dimension~. 

Z. Incidenc'e of beneficial and adverse effects. The distribution among 
groups and time of beneficial and adverse effects is an important con­
sideration in the evaluation of plans. Those groups who are affected 
by a plan should be identified. Those who are benefited or adversely 
affected by,a plan may be located wit~in the planning area or region, or 
they may be in an area or region immediately adjacent, or they may be 
in distant regions which are noncontiguous with the planning area. The 
beneficial and adverse effects may also occur immediately or in the 
future in any of the areas or regions. These are discussed in detail 
in section III. 

3. With and without analysis. In plann;ng water and land resources, 
beneficial and adverse effects of a proposed plan should be measured by 
comparing the estimated conditions with the plan with the conditions 
expected without the plan. Thus, in addition to projecting the beneficial 
and adverse effects expected with the plan in operation, it is necessary 
to project the conditions likely to occur in the absence of a plan. 
Economic, social, and enviromnental conditions are not static, and 
changes will occur even without a plan. Only the new or additional 
changes that can be anticipated as a result of a proposed plan: should 
b'e attributed as beneficial and adverse effeds of the plan. ' 

4. Monetary beneficial effeCts. For many goods and services the 
conventional market mechanism or simulation thereof provides a valid 
measure of exchange values, expressed in monetary terms:_ The values 
determined by the market may need adjustment'to account for imperfect 
ma'rket conditions. Contributions to national eco,nomic development 
arid Q>.e income component of regional development are of the monetary 
type of beneficial effects. In addition. certain components of the environ­
mental quality objective can be:analyzed in terms of monetary "",lues. 

5. Monetary adverse effects. Adverse effects result, just as beneficial 
effects do, from the implementation of a particUlar plan. Values for 
some adverse effects can be based on or derived from actual or simu­
lated market prices. For example, the costs of goods and services 
used in constructing and operating a project or paym~nt for da';"'ges 
even though rio goods or services are being acqUired can be der,ived 
from actual market prices. The prices determined by the ~rket may 
need adjustment to account for imperfeCt market conditions. Some 
adverse effects are not represented by actual cash expenditures; but 
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market prices can be used to estimate or derive the appropriate 
monetary values by use of a simulated market price or by observing 
market prices for similar goods and services. 

6., Nonmonetary beneficial effects. There are 'many effects which 
cannot or ~hould not be expressed in monetary values. Thill is true 
of many contributions to environmental quaUty objective. 

When effects c"nnot or should not be expressed in monetary terms, 
they will be set forth, insofar as is reasonably possible, in approriate 
quantitative and qualitative physical, biological, or other measures 
refle,cting the enhancement or improvement of the characteristics 
relevant to the type of effects under consideration. 

·When specified minimum technical or institutio,nal standards 
related to the enviro=ental quality objective will be met or otherwise 
exceede.d, they will be explicitly identified, 

If particular,no,nmonetary beneficial effects or s,ervicesare not 
amenable to quantitative measurement they should be described as fully 
as possible in appropriate qualitative terms. . 

7. Nonmonetary adverse effects. There a~e adverse e"ffects.that 
cannot, be valued bY.,market prices and direct compensation for these 
j'dverse effects may not be possible. Nevertheless, they should be 
fccounted for by use of'appropriate nonmonetary values or described 
as carefully as possible. The ,nonmonetary values may be expressed 
in terms of a physical, biological, or other quantitative units or 
qualtitative terms. 

The adverse effects of a nonmonetary nature will generally be 
related to environmental quality. 

F. BENEFICIAL EFFECTS ON NATIONAL 

ECONOMIC DEVELOPMENT 


Beneficial effects in the national economic development account 
are the increases of the value of the output of goods and services and 
inlprov",ments in national economic efficiency; 
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1. General1neasurement concepts. There are two basic sources· of 
increas.ed o..~tput of goods and services tha:t contribute toward enhancing 
national economic development. First, additional resources may be 
employed using normal production techniques, as, for exam.ple, in 
the application of irrigation water and other associated resources to 
land for the production of agricultural·commodities or in the use of 
electric power and other associated resources for the p'rodu~tion 'of 
aluminum. Second, resource produ~tivity changes may be induced by 
the plan, resulting in more efficient ,production techlrlques to be used 
to achieve a higher level of output from the same ,resources or the 
same level of a specific output with fewer resources or the employ­
ment of otherwise unemployed or underemployed resources than 
would be achieved without the plan. In the latter case, the release of 
productive resources which can be employed elsewhere in the economy 
for the production of other goods and services ultimately results in 
an incr,ease in national output as a consequence of a plan•. These two 
sources of increased output may apply to situations in which the plan 
results in the prodl!ction of final consumer goods or intermediate 
producer goods utilized by direct us.';rs; and they may also apply in 
situations in which firms are indirectly affected through economic 
interdependence with firms which utilize the intermediate producer 
goods from t,he plan. 

For convenience of .measurement and analysis, beneficial effects on 
nationaleconomic development are classified as follows: 

a. The value of increased o~tputs of goods and services from 
a plan; 

b. The value of output resulting from external economies caused 
by a plan. 

In each case, with and without analysis must be applied to 
ascertain that with a plan there is a net increase in'the produ"tion of 
goods and services", regardless of source, over those that would be 
obtained in the absence of the plan. 

The general measurement standard for increases in the national 
output of goods and servi~es will be the total value of the increase, 
where total value is defined as the willingness of users to pay for 
each increment of'output from a plan. Such a value would be obtained 
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if the "seller" of the output was able to apply a flexible unit price 
and charge each user (consum.er) an indiv;,dual price to capture the 
full value of the output to the user. This concept is illustrated in 

figure!. . ~ 
::::.:rr Po A. 
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Assum.ing the norInal dem.and-output relationship, additional plan 
output will be taken by users as the unit price of output falls. If, as 
a result of the plan, output is increased by' an am.ount 01 -Qo, the t.otal 
value of this additional output to the users is m.easured by the entire 
shaded area on the chart. This is a larger am.ount than would be 
reflected by the rna rket value. It is the sum. of Inarket price tiInes 
increased quantity (represented by the rectangle CBOIOO) plus the 
consumer surplus for that increase (represented by the triangle ABC). 

Since, in Inost instances, it is not possible for the planner to 
measure' the actual demand situation, three alternative tech.,iques 
can be used to obtain an estimate of the total value of the output of 
the plan--willingness to pay, change in net incom.e, and the most 
likely alternative. 

If the additional output from. a plan is not expected to have a 
significant effect on price, actual or simulated market prices will 
closely approxim.at" the total value of the output. -ThiS is true because 
there would be no consumer's surplus. If the additional output is 
expected to 'significantly influence m.arket price (as in figure I), a 
price midway between that expected with and without the plan may be 
used to estimate the total value. This would approxim.ate the 
willingness to pay, including consumer surpluses, in m.ost cases. 

When outputs of a plan are interm.ediate .goods or services, the 
net income of the (producer) user m.ay be increased. Where changes 
in net income of each individual user can be estimated, a close 
approxim.ation of the total value of the output of the'plan (including 
consumer surpluses) will be obtained. 

The cost of, the m.ost likely alternative means of obtaining the 
desired output can be used to approxim.ate total value when the 
willingness to pa}' or change in net income methods cannot be used. 
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The cost of the m.os~ likely alternative m.eans will generally misstate 
the total value of the output of a plan. This is because it m.':'rely· 
indicates what society must pay by the next m.ost likely alternative 
to secure the output, rather than estim.ating the real value of the out­
put of a plan to the users. This assumes, of course, that society 
would in fact undertake the alternative m.eans. Because the .planner 
m.ay not be able to determ.ine whether alternative m.eans would be 
undertaken in the absence of the project, this proced:ure for benefit 
estimation m.ust be used cautiously. . 

Application of these general measurement standards will 
necessarily vary, depending upon the source by which output is 
increased (that is. via direct increases in production or through 
subsequent em.ployrr.ent of released resources), upon the type of 
good or service produced (whether the output is an interm.ediate or 
final good), and upon the type and nature of available alternatives. 
General m.easurem.ent methods for each type of situation as well as 
an indication of the water and land resource plan outputs to which these 
standards are applicable are 'presented below. 

a. Direct output increases. Direct outputs of water and land 
resource plans m.a y be in the form. of either final consum.er goods or 
interm.ediate goods.' An effective direct or derived dem.and must exist 
for the final and interm.edite goods, respectively,' to include the 
increas ed output as a contribution to national econoIIlic development. 

Certain consum.er goods and services may result directly from. 
water projects and be used with no additonal production resulting 
therefrom.. Recr.eation, municipal water, and electric power for 
residential use are exam.ples of this type of good or service. Most goods 
and services produced by water projects are not directly consumed, 
however, but are interm.ediate products that serve as inputs for 
producers of final goods or producers of other interm.ediate goods. 
The development of irrigation water for use in producing food and fiber 
or supplying electric power and water for industry are exam.ples. 

The values of increased output resulting directly from plans that 
produce final consumer goods or services is properly m.easured as the 
willingness to pay by final users for .such output. When a competitive 
m.arket price is not directly available, and the increased output will 
not be large enough to affect prices, total value of output m.ay be 
estimated by simulated market prices or the use of the cost of the m.ost 
likely alternative m.eans of producing such final output. Examples 
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'of types of outputs to which this method may be applied include: 

a. Community and residential water supply: 

b. Electric power provided for community and residential 
use; and 

c. Recreation enhancement. 

The value of increaseCi output of intermediate goods and s-ervrc'es-" 
is measured by their total value as inputs to producers of final 
consumer products. The intermediate product from the plan may 
enable the producers to increase production of final consumer goods, 
or reduce costs of production which in effect releases resources for 
use elsewhere in the economy. In either case, the total value. of the 
intermediate goods or services to the producer is properly measured 
as the" increase in net income received by the producers with a plan 
as compared with the net income received in the absence of a plan. 
Net income is defined as the market value of producers' outputs less 
the market value of producers' inputs exclusive of the cost oLthe 
intermediate goods or services resulting from a plan. Examples of 
types of plan outputs to which this method may be applied include: 

a. Agricultural water supply; and 

b. Agricultural flood damage alleviation, land stabilization, 
drainage, and related activities. 

Where net income changes cannot be directly determined, however, 
the value of the intermediate goods and services to producers will be 
measured either in terms of competitive market values, when 
competitive conditions exist, or approximated by the cost of the likely 
alternative that the producers would utilize in the absence of a plan 
to achieve the same level of output. Examples of types of plan outputs 
to which this method may be applied include: 

a. Industrial and commercial water supply; 

b. Urban flood damage alleviation; 

c. Electric power 'provided for industrial, commercial, and 
agricultural uses~ 
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d. Transportation; and 

e. Commercial fishery enhancement. 

b. Increases in output resulting from external economies. 
Increased output of individual firms or industries .directly affected by 
the plan may create situations in which related firms or industries are 
able to take advantage of more efficient production techniques; or 
consumers may be indirectly affected by a project (such as through 
favorable environmental changes). Such productivity changes 'or 
technological external economies can be attributed as a benefit to a 
plan. For example higher levels of output by directly affected firms 
znay enable subsequent processing firms to UBe more efficient 
processing techniques and thereby release resources for use in 
producing other goods and services or permit the higher level of 
output to be processed with no additional resourceS. 

Present techniques are' not well developed for measuring the 
beneficial effects accruing from external economies. However, 
in situations where it is thought that the increased output of final 
consumer goods or intermediate goods used by direct users can be 
expected to increase the productivity or output ,of related firms, an 
attempt should be made to measure the net income change resulting 
from such externalities. When this is done the ",lethodology should be 
carefully documented in the report. 

Z. Measurement of the value to users of increased outputs. 

a. Water supply. Plans for the provision of water supply are 
generally designed to satisfy requirements for water as a final good 
to domestic and municipal users and as an'intermediate good to 
agricultural and industrial users. Provision of water supply to satify 
requirements in these uses generally requires, either separately or 
in com.bination. an increase in water quantity. an irnprovem.ent in water 
quality, and an improvement in the reliability of both quantity and 
quality. 

Where it is necessary to use alternative costs for approximation 'of 
total value for water supply, as provided herein, the alternative selected 
must);>e a likely and realistic alternative directly respon.jve to' 
achievement of this particular category, namely the additional output 
of water as an input to'industrial, agricultural, and municipal uses 
or as a final good for community ,and individual uses. Moreover, the 
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alternative must be a viable one in terms of engineering and finan­
cing and must be institutionally acceptable. It must be more than a 
hypothetical project. It must be a real alternative that could and 
would likely be undertaken in the absence of the proposed program, 
for instance, the reuse or recycling of existing water supplies or the 
use of available groundwater, including the improvement of its 
quality, if necessary. 

• 
Although water supply can often be considered as a final good, 

there usually does not exist a market value in terms of price that 
directly expresses users' valuation of water supply for community 
and individual use. When this is the case, the total value of the water 
may be derived using the cost of the alternative that would provide 
essentially a comparable water supply service, in both quantity and 
quality, that would in fact be utilized in the absence of the water supply 
provided by the plan. Where such an alternative source is not avail­
.able or would not be economically feasible, a market value for the 
water may be derived .on the basis of the price paid by other like users 
or the average cost of a comparable water service from municipal 
water supply projects planned or recently constructed in the general 
region. 

The total value of water to the producers using increased supplies 
is reflected in the change in their net income with a plan for the 
provision of water supply compared with their net incomes without the 
plan. It is recognized that for many planning studies it is not possible 
to either specifically identify net income changes accruing to firms 

. using .water supply for productive purposes or always possible to' 
determine what part of a municipal supply is used for productiv", 
pursuits or for general community or individual uses as set forth 
below. In these cases, total value to the users 'can be approximated 
by use of the cost of the alternative that would be employed to achieve 
the same production that would be utiiized in the absence of the water 
supply provided by a plan. 

Water supply for irrigation is an input to the production of food and 
fiber. This may result in a net increase in production of specified 
products, the reduction in production cost, or a combination of both. 
Beneficial effects from the application of irrigation water supplies 
will be based upon total value to agricultural producers and will be 
measured as the increase in net farm income with and without a plan 
for providing irrigation water. This may be measured directly as the 
sum of net incomes of farm enterprises benefiting from a plan for 

irrigation. 
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Gross farm income comprises total annual receipts from the 
sale of crops, livestock, livestock products, and the value of 
perquisites, such as the rental value of the farm dwelling and the 
value of farm products consumed by the farm fam:i.ly. 

·Farm expenses are the costs necessary to produce and mark.et 
farm products and maintain and replace all depreciable items. 

Increased net income is measured as the difference between the 
increase in gross {a:rm income minus the'increase in farm. expenses 
analyzed with and without a plan. Changes in net farm income may be 
estimated by analyzing changes in gross farm income and expenses for 
each separate enterprise or by the use of representative farm budgets. 

b. Flood control, land stabilization, drainage, and related 
activities. A number of activities, such as flood control and preven­
tion, flood-plain management, drainage, prevention of sedimentation, 
land stabilization, and erosion control, contribute to the objectives 
through improving the productivity, use, and attractiveness of .the 
Nation's land resources. From. the viewpoint of their contributi"on to 
national economic development, the effect of these activities on the 
output of goods and ~ervices is manifested by increasing the produc­
tivity of land or by reducing the costs of using the land resources, 
thereby releasing resources for production of goods and services 
elsewhere. These activities affect land resources in the following 
m.anner: 

(1) Prevention or reduction of inundation arising from stream 
overflow, overland waterflow, high lake stages, and high tides, and 
prevention of damage from inadequate drainage; . 

(l) Prevention or reduction of soil erosion, including sheet 
erosion, gullying, flood-plain scouring, s'treaInbank cutting, shore or 
beach erosion, and prevention of sedim.entation; and 

(3) Prevention 'or limitation of the uses to which specified land 
resources will be put. 

There are essentially three types of effects on use that may occur 
as a benefit from including these activities in a plan. The first is an 
increase in the productivity of land without a change in land use. The 
second is a shift of land resources to a more intensive use than would 
occur in the absence of a plan. The third is a shift of land resources 
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to less intensive use than would occur in the absence of a plan. In 
each case, the general :method of calculating benefits is applicable. 
The distinction is :made only to facilitate the application of the general 
:method in different settings and as a :means of providing criteria for the 
use of alternative techniques for estimating net inco:me changes for the 
three classes of land utilization under the with and without analysis. 

i 
The general :method to be applied in :measuring effects for these 

and any other activities that result in a change in net productivity or a 
reduction ill the cost of using land resources involves the measurement 
of the difference in net inco:me acc:"uing to users of land resources 
benefiting from such activities co:mpared with what these users would 
earn in the absence of such a plan. This generally defines and estab­
lishes the li:mit of the willingness of users to pay for a plan that results 
in a change in productivity or reduction in the cost of using land resources. 

Willingness to pay of the users, which is the basis for approxi:mating 
the value of output fro:m these activities, whether it be in the for:m of 
increased production of inter:mediate or final goods or rell!ase of 
resources, :may be obtained by the follOwing approaches. 

(a) Productivity increase. In this situation, analysis with and 
without the plan indicates that the current and future enterprises e:mploy­
ing given land resources are essentially the sa:me 'with the plan as they 
would be without the plan. Further, it is more profitable for the given 
enterprise to continue to use the given land resource even without the 
beneficial effect of the plan than to loc.ate at the next most efficient 
location. Net inco:me change can then be :measured as the difference in 
net inco:me accruing to the enterprise on the specified land resource 
without the plan co:mpared with what that enterprise would receive as 
net inco:me with the plan on the sa:me land resource. 

(b:) Changes in land use. Two situations are covered by changes 
in land use. These are: 

(i) The situation in which the land owner benefiting from the 
change in land use would only utilize the land resource affected by such 
activity ':-ce the plan has become Operative. In other words. it would not 
be as profitable for the benefiting landowner to utilize the affected land 
resource unless improved through one of the activities in this category as 
compared with the ne,.,1: most e"fficient location. Witho)lt such a plan the 
i:mproved enterprise would occur at an alternative location. Net inco:me 
change to the landowner will be measured as the difference in net inco:me 
from the enterprise at an alte,rn~~ive location that'would be utilized 

without the plan compared with the net income received fro:m the 
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enterprise at a new location which is improved or enhanced as a result 
of the plan. 

(ii) The situat ion in'which' enterprises that would other­
wise e:mploy a given land resource would be precluded fro:m using the 
given land resources with i:mple:mention of the plan. Other eriter­
prises less prone to incur flood dam.ages or other adverse consequences 
would be allowed to use the given land resources. 

Beneficial effects to the' enterprises fro:m activities in this 
category would be evaluated by :measuring the net inco:me change for 
the enterprise precluded fro:m using the given land reSOurces with the 
plan as co:mpared with the without situation, plus the net inco:m~ change 
for the enterprise that would be allowed to u,se the given land resource 
with the plan as co:mpared with the without situation. 

(c) Esti:mates of da:mage prevention and other :measures. 
In the above cases, where it is not possible to directly e:mploy net 
inco:me changes to derive benefits, the es,ti:mate of actual or prospective 
da:mages to the physical properties of the enterprises involved can be 
e:mployed as an approxi:mation of net inco:me change. 

In tee case of productivity change, where develop:ment will 
be the same with and without the plan, benefits attributable will equal 
total daInages reduced. For the. intensive land use cases, where 
develop:ment or use of land, will be different with and without the plan, 

benefits can be approximated as equal to the da:mages these enterprises 

could sustain in the absence of protection if located on the affected 

land. 


All a check on benefits derived in the for:m of net inco:me 
change or da:mages prevented, observations of changes in land values 
for all lands may be e:mployed. 

c. Power. With respect to the computation of beneficial and 
adverse effects of increases in output of electric power it is e:mphasized 
that where appropriate, these should be viewed and evaluated as 
increments to planned or existing systems. Power supplied for general 
community and residential use can be considered as a final consumer 
good. Its value as a final good is generally reflected by the satisfaction 
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of indi"idual residents or in terms of improved-coJ'IUTlunity services 
and facilities. Electric power provided to industrial, conlme rcial, 
and agricultural uses is viewed as an energy input.to the production 
of goods and services from these activities resulting in an increase 
in the output, reduction in the cost of production, or a combination. 
thereof, The total value of electric power to the producers ,,:sing 
such power is reflected in their willingness to pay. Where the 
identification and measurement of willingness to pay and satisfactions 
accruing to activities using electric power for industrial, municipsl, 
and residential purposes are not possible, total value to the users will 
be approximated by taking account of the cost of power from the most 
likely alternative source and using this as the measure of the value of 
the power creditable to the plan. The alternative selected must be 
a viable one in terms of engineering, and .the financing should be that 
most likely to the constructing. entity. The costs should include any 
required provisions for protection of the environment. However, since 
the addition of a hydroelectric project to an .electric system in lieu. of 
an alternative power source usually will either increase or decrease the 
unit cost of producing power by existing generating facilities of the system, 
this cost differential must be taken into account in deter1;llining the 
powe r value of the hydroelectric project. 

Normally, electric power is evaluated in terms of two components-­
capacity and energy. The capacity value is derived from a determination 
of the fixed costs of the selected alternative source of supply. The energy 
value is determined from those costs of the alternative which relate to and 
vary with the energy output of the alternative plan. These capacity and 
energy components of power value are usually expressed in terms of dol­
lars per kilowatt per year of dependable capacity and mills per kilowatt­
hour of average annual energy. 

d. Transportation (navigation). Plans for the provision of trans­
portation through inland waterways and harbors are established to com­
plement or extend the overall national transportation system within and 
among regions to achieve an improved movement of goods from the pro­
ducer to the consumer. 

(1) Movement of intermediate or final goods. Transpor­
tation as applied to industrial, commercial, and agricultural activities 
is dewed as an essential service input resulting in savings and creation 
of utilities in the distribution of intermediate and final goods and services. 

The beneficial effects from the movement of traffic are 
related to the improvements in the transportation services provided 
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enabling the widespread distribution of goods and services, and are 
measured as: 

(a) The savings in the movement of commodities 
on the waterway when compared with movement via existing alternative 
modes: and 

(b) The expressed willingness to pay by the ship­
pers (producers) of commodity or traffic flow newly induced by a navi­
gation improvement as reflected in the change in their net income. 

(2) Where traffic will move in the absence of the water­
way improvement. In this situation, navigation studies would include 
an estimate of the savings to shippers via the considered navigation im­
provement, measured as the product of the estimated traffic an<l the es­
timated unit savings to shippers from the movement of that traffic via the 
proposed navigation improvement. The. unit savings would be measured 
as the difference between the charges shippers actually incur for trans­
portation at the time of the study and the charges they would likely incur 
for transportation via the improvement. 

The traffic that is estimated to move via the proposed 
waterway will be based on a thorough. analysis of the existing traffic move­
ments in the tributary area. The potential tr:'ffic· will be carefully 
screened to eliminate those movem.ents that are not, for a variety of 
reasons, susceptible to movement on the waterway. The traffic available 
for water movement after the screening process is completed will be sub­
ject to an analysis of savings as discussed irnrnediately below, and, 
based on the magnitude of the indicated savings, a decision will be made 
as to whether or. not the movement would be directed to the waterway. 
Only traffic for which the differences in savings is judged sufficiently 
large to divert the traffic to the waterway will be included in the estimated 
waterway traffic. Moreover, ·as a practical matter, it will be. deemed 
realistic to assume a sharing of the total traffic movement among alter­
native modes rather than to assume complete diversion to the lower cost 
mode. 

The estimate of savings will ordinarily be developed 
by comparing the full charges for movement from origin to destination 
via the prevailing mode of transportation with the charges via the water­
way being studied where these charges encompass aU applicable handling, 
switching assessorial charges, and net differences in inventory, storage, 
or other charges due to the change in transportation mode. The alterna­
tive modes of transportation to be used in estimating sa·,ings to shippers 
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are those actually in use at the time of the study for moving the traffic 
in question, or, where there are no existing movements, those modes 
that would most likely be used for such movements. In the latter case, 
the alternative mode will be chosen on the basis that the shipper would 
take advantage of the mode affording him the lowest total charges. The 
competitive, or complementary, effect. of existing and authorized water­
way. not yet constructed, including joint land-waterway routes, should 
also be taken into account. 

(3) Where additional flow of traffic is induced by the plan. 
By making new sources of supply, or by increasing the net delTland for 
a cOmnlodity, the navigation imprqvement may induce more traffic move­
lTlent than would be the case in the absence of such improvelTlent. Bene­
ficial effects creditable to the plan for such new traffic are the differences 
between the cost of transportation by the waterway and the value to ship­
pers, that is, the lTlaxilTlUlTl cost they would be willing to pay for moving 
the various units of traffic involved. 

Where data are available for estimating the value at 
which various increments of the new traffic could be lTloved economically, 
the difference bet-ween such values and the charges for transportation by 
the waterway provides a lTleasure of the estimated beneficial effects at­
tributible to the plan. 

In the absence of such data, the probable average 
charge that could be borne by the induced traffic may be assuzned to 
be half way between the highest and the lowest' charges 'at which any 
part of it would lTlove. On this basis, the difference betweell. this ave­
rage and the cost by the waterway applied to the volUlTle of new traffic 
is the beneficial effect of the plan. 

(4) Basis for evaluation. Congress has prOVided the 
standard for cOlTlputing the beneficial effects of navigation in section 
7(a) of the DepartlTlent of Transportation Act of 1966, as follows: 

* * * the pr'imary direct navigation, 
benefit. of a water resource project are de­
fined a. the product of the savings to ship­
per. using the water ...ay and the estimated: 
traffic that would use the waterway; where the 
savings to shippers shall be construed to mean 
the difference between (a) the freight rate 
or charges prevailing at the time of the study 
for the lTlovelTlent by the alternative lTleans 
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and (b) those which would be charged on 
the proposed waterway; and where the es­
timate of traffic that would use the water­
way will be based on such freight rates, 
taking into account projections of the eco­
nomic growth of the area. 

Consistent with the approac~ above outlined, these 
criteria are the basis on which beneficial effects for waterway plans 
will be evaluated. 

(e) Recreation. As national living standards 
continu~ to rise, the average person, with basic needs provided for, 
uses an increasing percentage of rising real income to satisfy a de­
lTland for leisure time and outdoor recreational activities such as 
swilTllTling, picnicking, boating, hunting, and fishing. With general 
ownership of autolTlobiles and improve,lTlent in highways, travel to 
distant public recreational areas has become cOmlTlonplace. Conse­
quently, a large and increasing portion of recreational delTland, espe­
cially that portion which is water-oriented, is accomlTlodated by deve­
lopment of Federal lands and lTlulti-purpose reservoirs which include 
specific provision for enhancing recreation activities. This is consis­
tent with the requirements of the Federal Water Projects Recreation 
Act of 1965 (Public Law,89-n), providing for recreation and fish and 
wildlife as full and equal partners with all other purposes in Federal 
water projects. 

For the lTl08t part, outdoor recreation is 
produced publicly and distributed in the absence of a viable lTlarket 
mechani'sm. While the private provision of re~r,eation opportunities 
has been, increasing in recent years, analys"is of recreation needs is 
conducted in the absence of any substantial &lTlount of feedback from 
effectively functioning markets to guide the evaluation of publicly 
produced recreation goods and servic;es. Under these conditions-­
and based on a with and without analysis--the increase in recreation 
provided by a plan, since it represents a direct consulTlption good, 
may be lTleasured or valued on the basis of silTlulated willingness to 
pay. In computing the projected recreation delTland, however, the 
analysis should take explicit account of cOlTlpetition frolTl recreation 
opportunities within the area of influence of the proposed plan. 

There are in existance a'nUlTlber of methods, 
or approaches, to approxilTlating delTland and what people are willing 
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to pay for outdoor recreation. A generalized methodology encompassing 
the travel-distance approach is set forth below. 

(1) An analytical approach relating travel cost to 
distance. Using marginal travel costs (i. e., variable costs of 
a'~tomobi1e operation directly related to the number of miles 
driven) taken as a measure of what people are willing to pay for 
water-oriented recreation and how price affects use, the relation­
ship between price and per capita attendance can be established for 
recreation sites and market areas. This relationship, the conven­
tional demand curve qaving a negative slope, sums up the response 
of users' demand to alternative prices of the recreational product 
(or experience). Separate demand curves are constructed to reflect 
each kind of recreation use, whether day-use travel, camping-use 
travel, or other. If there is' no entrance charge at the project, per 
capita rates for each distance or travel cost would be consistent 
with the constructed demand curves. 

If a fee is charged, however, the cost to the 
recreationist would then be' equal to the fee plus his travel cost, 
thus diminishing the per capita use rate. Applying a range of 
reasonable entrance fee charges to the constructed demand sche­
dules, additional separate day-use and camping-use demand curVeS 
for sites are constructed to determine respective attendance which 
may be expected under such conditions. Following this, initial pro­
ject year day-use and camping-use values are cOInputed by Ineasuring 
the area under their respective demand curves. These values can be 
cOInpared with Inarket projections and existing capacities to deter­
Inine if actual site deInand will Inaterialize. The initial year values 
are then projected throughout the life of the project consistent with 
the calculated recreational use predictions. The resultant figures, 
total values for day-use and caInping·use over the life of the pro­
ject, are separately discounted at the prevailing discount rate esta­
blished by ,these standards to obtain average annual equivalent .... lues. 

(Z) Other approaches. A variety of other approaches 
may be taken toward the evaluation of 'recreation goods and services. 
In general, however, no one method is cOInpletely ,satisfactory to the 
exclusion of all others. The' applicable rule to follow, taking cogni­
zance of the unique circumstances of a particular setting, including 
the availability of actual Inarket data and experience, is to use that 
procedure which appears to provide the best Ineasure or expression 
of willingness to pay by the actual consumer of the recreation good 
or service provided by the plan. 
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In the interim, '";.\phile recreation evaluation metho­
dology is being further developed, the following schedule of monetary 

unit values may be used in the preparation of plans. 


(3) Simulated prices per recri'ation day. A single unit 

value will be assigned pe.. recreation day regardless of whether the 

user engages in one activity or several. The unit value, however, may 
reflect both the quality of activ,ity and the degree 'to which opporto~nitie. 


to engage in a number of activities are provided. 


Type of Outdoor Range of Unit 
Recreation Day Day Values 

General••••••••••••••••••••••••••••••••'•• $0. 75-$Z. Z5 
(A recreation day'involving pri­


marily those activities attractive to the 

majority of outdoor recreationis,ts and 

which generally require the develop­

ment and maintenance of convenient ac­
cess and adequate facilities. ) 
Specialized•••••••••••••••••••• , •••••••••• ' 3.00- 9.00 

(A recreation day involving pri­
marily those activities for which oppor­
tunities, in general, are limited, inte;"­
sity of use is low, and often Inay involve 

a large personal expense by the user. ) 


Two classes of outdoor recreation days, general and 
speCialized, are differentiated for evaluation purpOses. EstiInates of 
total recreation days of use for both categories, whe'n applicable, will 
be developed. 

The general class, constituting the great Inajority of 
all recreation activities associat~d with water projects, embraces the 
m01:e usual activities, such as swimming, picnicking, boating, and most 
warm water fishing. 

In view of the fewer alternatives available and the 
likelihood that higher total costs are generally incurred by those en­
gaged in hunting and fishing activities compared with those engaged in 
other types of outdoor recreation, it Inay be anticipated that the Inone­
tary unit values applicable to fish and wildlife recreation 'will ordinarily 
be larger than those applied to other types of recreation. 
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The special class includes .activities less often 

associated with water projects, such as big game hunting and salmon 

fishing. 


A separate range of values is provided for each class 
in order that informed judgment may be employed in determining the 
applicable unit values for each individual project under consideration. 
Where considered appropriate, departure from the range of values 
provided is permissible if a full explanation is given. 

(f) Commercial fishing and trapping. Water 
and land resource plans may include specific measures designed for the 
.purpose of enhancing the fish and wildlife resources and associated 
opportunities for the direct harvesting of fish and game as a conunercial 
product. Beneficial effects to commercid fishing,. hunting, and trap­
ping consist of the value of an increase in the volume or quality of the 
products expected to be marketed. Th~s increase is determined by com­
paring values of future production with and without the plan. 

The beneficial effects from the increase 
in output of fiah and wildlife products resulting from a plan is measured 
as the total value to the final users of the output reflected by the appli­
cable market price, minua the expenditures !ncurred to obtain the fish 
or game. 

(g) Other program outputs. In addition to 
the more common outputs which have been dealt with in the preceding 
sections, plans may produce other goods and services which contribute 
to national. economic development. Proper application of the measure­
ment standards to these additional outputs should be .guided by analogy 
to the outputs which have been discussed. Care must be exercised in 
defining types of outputs to assure that overlapping categories are 
not used which lead to duplication in the estimates of beneficial effects. 

(3) Measurement of increases in output resulting from 
external economies. Technological external economies are the bene­
ficial effects on individuals, groups, or industries that mayor may not 
benefit from the dire~t output of the project. They result from a plan 
if an increas e in the output of final consumer goods or intermediate 
goods takes place beyond that which would be obtained in the absence 
of the plan and over and above direct outputs of the plan. This increased 
output may result from firm\! which are economically related to the 
plan taking advantage of more efficient production techniques and there­
by releasing resources for use in producing other goods and services. 
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The change in net income of the economically related firms will be 

used as an indicator of the value of this type ·of national economic 

development effect. Changes in the total value of consumer goods 

due to externalities because of a plan can be accounted for by using 

measurement techniques like those described above~ 


If society would obtain the project output of final 

consumer goods or the output of firms that utilize the intermediate 

goods of the project from some other source in the absence of the 

project, then the net income position of the related firms would be 

unaffected by the plan. 


. Some examples of potential situations for the 
occurence of external economies associated with final consumer 
goods and intermediate produced goods are presented below. 

(a) Final consumer goods. Provision of 

additional recreation opportunities and fish and wildlife enhancement 


- for the direct enjoyment of individuals may enable merchants of sport­
ing goods and other suppliers of recreation equipment and services 
to increase their sales and net income. However, to the extent that 
the increase4 expenditures for outdoor sporting equipment and other" 
outdoor r~creation services substitute for some other consumer ex­
penditures, there is no real. gain in the Nation's· output. 

The provision of either water supply 
or electric power for conununity and residential use will n.ot generally 
stimulate external economies to enhance national economic development. 
It is usually assumed that the necessary quantities of these outputs 
will be provided by some alternative means in the absence of the plan. 
As a consequence, firms that are economically related to consumers 
through the consumption of these products will experience the same 
ecoriomic conditions and have the same net income without the plan 
as compared with the plan. . 

(b) Intermediate producer. goods. The utili­
zation of intermediate goods and services from the plan by direct users 
may enable them to expand their output. Increased levels of output by 
direct users of the output of a plan may, in turn, enable economically 
related firms to improve the efficiency of their ·operation and/or ex­
pand their output and, as a result, increase theiT net income. Measure­
ment of the change in the net income- position of related firms should 

be made, if it can definately be established that a change in outPut by 

the direct userswUI generate .. corresponding income change .for the 

related firms. 
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An evaluation should be made of the 
output levels that will be achieved by the direct users with the plan. 
and without the plan. 1£ the direct users would obtain the same good 
or service from some other source in the absence of the plan, no 
external econom1es occur and the net income position of the related 
firms would be unaffected by .the plan. Some examples of types of 
plan outputs to which this standard may be applied are presented 
below. 

In si~ations where water supply is an 
intermediate good, its utilization by direct users may stimulate more 
inputs to' be acquired from supplying firms, and if there is an increased 
output from the enterprise of the direct user additional output will be 
processed by related processing firms. Except for irrigation water 
supplies and a few iridustries with high water requirements, water 
represents a relatively small consideration in the management deci­
sion of firms. If firms or industries with relatively small water 
requirements would obtain their necessary water from some other 
source in the absence of the plan, no external economies should be 
included in the calculation of water supply benefits. 

The provision of flood control, land 
stabilization, drainage, and related programs may affect the pro­
ductivity of and resources resulting in increased. levels of output by 
firms directly affected by the plan. Net income changes may also 
occur in economically related firms. Measu.rement of the net income 
change of the related firms should be made if it can be definitely 
established that a change in output by the direct users will generate 
a corresponding income change for the related firms. However, 
if the plan merely enables economic activities to shift to new loca­
tions resulting in more efficient production but no change in total 
output, then nO external economies occur and no a·ttempt should be 
made to measure net income changes of related input supply or 
output proc'essing firms. 

Electric power provided for industrial, 
commercial, and agricultural uses will frequently result in higher 
levels of output from these economic sectors. However, if alterna­
tive electric power or alternative energy sources would be utilized 
in the absence of the plan, the level of output would be unaffected and 
110 external economies would accrue 'as a benefit to the plan. 
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To the' extent that navigational facilities 
provide alternative transportation services that would otherwise be provided 
in the absence of the project, no external econo!llie's occur. In situations 
where.the navigational facility provides a unique service, such as providing 
movement of bulky raw materials that would not otherwise be made available, 
external economies may occur to the firms eccnomically related to the 
shippers. 

4. Special beneficial effects' from use of unemployed or underemp'loyed 

labor resources. The effects of the use of unemployed or underl'mployed 


.resources conceptually should be treated 2.S an adjustment to the adverse 
effects of a plan ,on national economic development. Since this approach 
leads to difficulties in cost allocation and cost sh'aring calculations, the 
effects from the use of such resources should be treated as an addition to 
the benefits resulting from a plan. 

Beneficial effects from the utilization of unemployed or underemployed 
labor resources may occur as a result of the plan through employment in 
the construction or installation of the plan. . 

The Council, c.onsidering data from its economic projections and the 
economic and rural development programs, will designate planning regions 
in which unemployed or underemployed labor resources exist~ 

Where the planning region has been designated as having unemployed or 
underemployed labor'resources and it can be shown that these labor re­
sources will in fact be employed or more ef!ectively employed in construction 
or installation of the plan, the net additional payments to the unemployed or 
underemployed labor resources should be measured as a benefit. 
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G. Adverse Effects on National Economic Development 

Achievement of beneficial effects on national economic development, 
and or environmental quality, requires resources to be diverted from 
alternative uses. The adverse effects on national economic development 
are the economic value that these resources would have in their alternative 
uses. Generally, market prices provide a valid measure of the v!'lues of 
goods and services foregone in alternauve uses. Both public and private 
costs associated with the plan will be measured to indicate the total adverse 
effect On national economic development incurred to realize the desired 
objectives. 

1. Sources of adverse effects. Water and land resource plans result in 
adverse effects to national economic development in two ways. 

a. Resources required or displaced to produce final or intermediate 
goods and services. In situations where a physical structure is necessary 
to obtain the desired objective, the advers.e effects on national economic 
development include all explicit cash expenditures for goods and services 
necessary to construct and operate a project throughout a given period of 
anaiysls. they consist of actual expenditures for cOl1$truclion; transfers 
frOIl;! other projects, such as costs for reservoir storage; development costs; 
and interest during construction. If the output of the plan is an intermediate 
good or service. the associated costs incurred by the intermediate product 
user in· converting it into a marketable form will be measured. These 
associated costs are borne by the user of the plan output but nevertheless, 
represent resource requirements necessary to convert the project output 
into a product demanded by society ..Examples are production costs incurred 
by users of plan outputs, and costs to other producers or to processors that 
arise in conjunction with the physical flow of the output of the plan. Associated 
costs should be deducted from the value of gross outputs to obtain net beneficial 
effects to be compared with the national·economic development adverse effects 
of a plan. These adverse effects occur as a result of certain resources being 
released and subsequently unemployed as a result o{ the implementation of 
the plan. 

In situations where nonstructural measures are used to obtain the desired 
objective, the adverse effects on national economic development will include 
payments to purchase easements or rights~of-\Yay and costs incurred for 
management arrangements or to implement and enforce nec~sary zoning. In 
some cases. actual cash expenditures will not be involved/as when local 
communities are required to furnish iands, easements,.4nd rights-of-way. 

b. Decreases in output resulting from external diseconomies. External 
diseconomies are adverse economic effects of a plan that are not reflected in 
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market prices of project inputs. They result when provision of goods and 
services for one group necessarily results in an undesirable effect or 
disservice for another group. For example, the return flow from an irrigation 
project may create a salinity condition for downstream water users, forcing 
them to adopt higher cost water treatment practices. These adverse effects 
(external diseconomies) are not compensated, yet they should be taken into 
account when deciding on the desirability of a plan. 

Another type of external diseconomy may occur if the plan has the direct 
effect of reducing the output of some firms in the project area, and this 
reduction causes firms that are linked to the directly affected firms to become 
less efficient in their operation. For example, the reduction in output by a 
group of firms which have· their outp.ut processed by another firm may result 
in an inefficient operation by the processing firm. 

A third type of external diseconomy may occur if the plan has an adverse 
direct effect on the consumption by individual consllmers. For example, if a 
plan is instrumental in increasing congestion Or pollution which results in 
increased costs to the consumers, this effect should be taken into account in 
plan evaluation. 

c. Cost adj~. A special case of benefits from cost adjustments 
arise when a plan creates an opportunity to use resources that would be 
unemployed or underemployed in the absenc~ of the plan. These resources 
can include labor, fixed capital, or natural resources. Utilization of such 
unemployed or underemployed resources may come about (a) as a result Of 
implementing a plan. including construction, operation J maintenance, or 
replacement; .(b) as a result of the use of intermediate goods and services 
resulting from"1he plan; or (c) as a result of expansion of output by firms 
who are indirectly affected by the installation of the project or indirectly 
affected by consumers and firms who use final and intermediate goods, 
respectively. The latter two effects-- (b) and (c) above--occur when use of 
the output of a plan results in the employment of unemployed or more effective 
employment of underemployed resources. Increased national output results 
in this situation, since with a plan otherwise unemployed or underemployed 
resources are in effect su.bstituted for resources that would have been drawn 
from productive activities elsewhere. The market value of the increase of 
such production will.be measured as the difference in the earnings accruing 
to otherwise unemployed or underemployed resources with a plan as compared 
with their earnings without a plan. Because of measurement problems, only 
benefits arising from the use of otherwise unemployed or underemployed 
labor resources in construction or installation of .the plan, will be estimated 
for the national economic development account. 

2. Measurement of adverse effects. 
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a. Resources reCluired for or displaced by the plan. Resource 
requirements of the plan are the sum of the market values of the goods and 
services used for installations; interest during construction; operation. 
maintenance, and replacement; and induced costs as defined below. 

Installation costs are the market values of goods and services necessary 
to implement a plan and place it in operation. including management and 
organizational arrangements, technical services. land, easements. !"ights­
of-way. and water rights; initial and deferred construction; capital outlays 
to relocate facilities or to prevent or mitigate damages; transfers of installation 
costs from other projects; and all other expenditures for investigating. 
surveying. planning. designing. and installing a plan after its authorization. 

Operation, maintenance, and replacement costs are the market values of 
goods and services needed to operate an installed plan and to make repairs 
and replacements necessary to maintain the physical features in sound operating 
condition during their economic life. 

b. Decreases in output resulting from external diseconomies. While 
external diseconomies are difficult to measure and the effectS are incidental 
to the project. they are nevertheless recognized adverse effects. 

Induced costs are all significant adverse effects caused by the construction 
and operation of a plan expressed in terms of market prices and whether or 
not compensation is involved. Compensation for some induced costs is neither 
required nor possible. Induced costs include estimated net increases in the 
cost of government services directly resulting from the project and net adverse 
effects on the economy. such as increased transportation costs. 

H. Beneficial and Adverse Effects on Environmental Quality 

A water and land use plan may have a variety of effects--beneficial and 
adverse--on environmental quality. While effects on- environmental quality 
are characterized by their nonmarket. nonmonetary nature. they provide 
important evidence for judging the value of proposed plans. 

Beneficial effects on the environmental quality account are contributions 
resulting from the management. preservation. or restoration of one or more 
of the environmental characteristics of an area under study or elsewhere in 
the Nation. Such contributions generally enhance the quality of life. 

Adverse environmental effects--generally the obverse of beneficial 
environmental effects--are consequences of the proposed plan that result in 
the deterioration of relevant environme~tal characteristics of an area under 
study or elsewhere in the Nation. for example. acres of open and green space. 
wilderness areas. estuaries. or wildlife habitat inundated or altered. or of 
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lands experiencing increased erosion. Such adverse effects generally 
detract from or. diminish the quality of life. 

Often, however J an enviror..mental impact of a plan cannot be easily 
labeled as being beneficial or adverse. since that decision will vary with 
the perceptions of the individual concerned. In any case. the effect itself 
should be quantified and displayed for purposes of decisionmaking. 

1. Measurement methods. Wheilier subjectively perceived·or objectively 
measured, the criteria used to describe or evaluate the beneficial or adverse 
effects of a plan will vary--consistent with the relevant tomponents of 
environmental quality under consideration. To the extent possible, however, 
beneficial or adverse effects will be displayed in terms of relevant physical 
and ecological criteria or dimensions. incl-..1ding the appropriate qualitative 
dimensions. For example. where the effects of a plan will be visibly evident. 
quantitative. and qualitative descriptions may be made in terms of established 
or accepted water and land classification or ecological criteria and related 
measures. 

Where Significant physical effects· are less easily perceived. it may be 
necessary to determine their extent through instrumentation or symptomatically 
by the presence or absence of commonly expected characteristics. As an 
example. eutrophication of fresh water lakes exemplifies a less easily perceived 
process that is reflected symptomatically. and which is subject to measurement 
by instrumentation with statistical analysis of data collected over time. 
Therefore. its rate of change is measured by reference to previous dates or 
periods. with projected rates of future change based on probability analysis. 
As explicit an account as possible of these effects and supporting analysis 
should be provided. 

Notwithstanding the physical or ecological criteria terms available. certain 
environmental effects can be presented most effectively by reference to their 
qualitative dimensions. For instance. it may be necessary to use this approach 
to show the importance of a reduction in use or availability for use of areas of 
natural beauty. archeological. or historical significance. Consequently. the 
analysis should be supported by an appropriate descriptive-qualitative 
interpretation and evaluation of the effects of the plan on the relevant 
components of environmental quality. 

2. With and without analysis Existing environmental conditions will be 
described andpresented in terms that best characterize the planning perceptions 
and ecology of the aff-.cted area as conditions would exist without any plan. 
Similar descriptions will be prepared for the time sequence of the conditions 
to be expected with and without the plan throughout the period of analysis. 
The conditions before planning is 'nitiated will provide the data from which 
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to evaluate environmental effects--C'r predietion of change--under alternative 
proposals. including the consequencc of failure to adopt a plan for development 
and use of resources in the area under study. It should be clear that 
environmental conditions will not remain static but will. in fact. tend to cha'lge 
over time regardless of whether a plan is adopted. 

3. 	 Limitations. It is not presently possible to anticipate or identify. much 
less measure, all environmental effects or change. Nor are there in existence 
evaluation standards that permit full and direc't quantitative comparisons 
and ranking' of the c(mditions of identifiable environmental effects that might 
be expected to result from a plan. Conseq\lently. reasoned judgments by 
multidiSciplinary teams will be requir'ed in many situations. When this is 
necessary. a frank expression of the state of knowledge and the limitations 
thereof. as well as the limitations of the analysis in each instance. is 
essential. 

4. Classes of environmental effects. Environmental effects of plans toward 
the complex of conditions encompassed by the environmental quality objective 
are best understood and their significance interpreted by evaluatirtg them as 
separable components. While these are stated in terms of beneficial effects. 
adverse effects shQuld be read as the converse of each statement. Beneficial 
effccts (and adverse effects) of plans as related to components of the 
environmental objective are classified and evaluated relevant to: 

A. 'Beneficial effects resulting from the protection. enhancement. or 
cr~ation of open and green space, wild and scenic rivers, lakes, beaches, 
shores, mountain and wildernes~ areas, estuaries, or other areas of natural 
beauty. 

With regard to these kinds of resources. beneficial effects on t.'>is 
eomponent of the environmental quality objective are evaluated on the basis 
of data such as follows. though these are not alllnclusive:, 

1. Open' and green'space. These are essentially undeveloped. 
visually attractive natural areas strategically located where most needed to 
ameliorate intenSifying urbanization patterns. 

2:' 	 Size and measure: 

(1) 	 Total acreage (woods. fields. meadows. etc.): 

(2) 	 Pattern and distribution; 

(3) 	 Juxtaposition to community and urban areas (effect 
on urban sl"rawl). 
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b. 	 A descriptive-qualitative interpretation. including an 
evalud.tion of the effects of a plan on the designated or, 
affected open and green space. 

c. 	 Improvements: 

(1) Accessibility (mileage of public 'roads or trails 
providedj easements)j 

(2) 	 Public amenities (provision for limited facilities. if 
any); 

(3) 	 Other (specify or describe) . 

d. 	 Protection and preservation: 

(1) 	 Physical (fire. bioenvironmental. etc.); 

(2) 	 Legal (dedication. easements. institutional. etc.); 

(3) 	 Special. 

Z. Wild and scenic rivers. These are free-flowing streams, with 
shorelines or watershed essentially or largely undeveloped. which possess 
outstandingly remarkable scenic. recreationai. geological. fish and wildlife. 
historic. cultural. and other features. 

a. 	 Size and measure.,.including characterization of adjacent 
primitive or near natural setting: 

(1) 	 Total mileage: 

(2) 	 White water mileage; 

(3) 	 Water quality; 

(4) 	 Character and extent or acreage of streamside land; 

(5) 	 Juxtaposition to community. 

b. 	 A descriptive-qualitative interpretation. including an evaluation 
of the effects of a plan on the deSignated or affected wild or 
scenic: river. 

c. 	 ImprovementS: 
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(1) Accessibility (trails, infrequent roads, or other 
minimum. public access provided; - easements); 

(2) 	 Public arnenities(provision for limited facilities, as 
beat launching, picnic areas,·if any): 

(3) 	 Other (specify or describe). 

d. 	 Protection and preservation: 

(1) 	 Physical (bioenvironmental): 

(2) 	 Legal (dedication 01" withdrawal, institutional, water 
quality standards, etc .): 

(3) 	 SpeCial. 

3. Lakes" Where their clarity, color,scenic setting, or other. 
characteristi~ of special interest, aesthetically pleasing lakes contribute 
to the quality of human experience, 

a. 	 Size and measure: 

(1) Surface acr:eage; 


. (2) Shoreline mileage: 


(3) 	 Depths: 

(4) 	 Water quality. 

b. 	 A descriptive-qualitative interpretation, including an evaluation 
of the effects of a plan on the designated or affected lake or lakes. 

c. 	 Improvements: 

(1) 	 Accessibility (public roads and trails: easements): 

(2) 	 Drainage; 

(3) 	 Cleaning; 

(4) 	 Shoreline manal!e,?ent, including public amenities; 

(5) 	 Other (specify or describe). 
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d. 	 Protection and preservation: 

(1) 	 Physical (bioenvironmental): 

(2) 	 Legal (institutional, pollution standards, etc.): 

(3) 	 Special. 

4. Beaches and shores. The juxtaposition of attractive beaches, 
~istinctive scenic shorelines, and adjacent areas of clean offshore water 
prOVides positive public aesthetic values and recr!,ational enjoyment. 

a. 	 Size a"d measure: 

(1) 	 Mileage: 

(2) 	 Acreage: 

(3) 	 Marshland acreage: 

(4) 	 Embayments. 

b. 	 A descriptive-qualitative interpretation, including an evaluation 
of the. effects of a plan on desig.nated or affected beaches and 
shores. . 

c. 	 Improvements: 

(1) 	 Accessibility (public roads and trails: easements): 

(2) 	 Public amenities: 

(3) 	 Nourishment: 

(4) 	 Other (specify or describe). 

d. 	 Protection and preservation: 

(1) 	 Physical (jettys, bulkheads, etc.); 

(2) 	 Legal (dedication, institutional, etc.);· 

(3) 	 Special. 

5. Mountains and ....;ildr."rness areas. Generally occurring at higher 
altitudes, these pristine areas of natura!" splendor and scientific interest embrace 
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a very special category of land use. Such areas are designated for the purpose 
of preserving primeval conditions, as nearly as possible. for aesthetic enjoyment 
and for limited forms of recreation and other scientific uses. 

a. 	 Size and measure: 

(1) Acreage; 

(2) Biological diversIty; 

(3) Pattern and distribution; 

b. 	 A descriptive-qualitative interpretation, including an evaluation 
of the effects of a plan on the designated or affected mountain and 
wilderness area. 

c. 	 Improvements: 

(1)" Accessibility (limited public roads and trails); 

(2) Public amenities (limited facilities provided. if any); 

(3) Other (specify or describe). 

d. 	 Protection and preservation: 

(1). Physical (fire, bioenvironmental, etc.); 

(2) Legal (dedication, institutional, etc.); 

(3) Special. 

6. Estuaries. Beyond their critical importance in man's harvest of 
economically useful living marine resources I many estuaries, coves, and bays 
merit special consideration as visually attractive settings that support diverse 
life forms of aesthetic value and as marine ecosystems of special interest. 

a. 	 Size or measure: 

(1) Surface acreage; 

(2) Shoreline mileage; 

(3) Marshland acreage and shoreline mileage; 

(4) 	 Water quality. 
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b. 	 Biological significance as a nursery. breeding. and feeding 
ground (name species involved); . 

c. 	 A descriptive-qualitative interpretatjon, including an evaluation 
of the effects of a plan on the designated or affected estuary. 

d. 	 Improvements: 

(I) Accessibility; 

(2) Public amenities (facilities provided. if any); 

(3) Other (specify or describe}. 

e. 	 Protection and preservation: 

(I) Physical; 

(2) Legal; 

(3) Special. 

7. 	 Other areas of natural beauty; These include any other examples 
of nature's visual magnificence and .scenic gran~eur, not acccmmodated in the 
above-specified classes, which have special appeal to the aesthetic faculties of 
man. 

a. 	 Size or measure: 

(I) Acreage; 

(2) Mileage. 

b. 	 A descriptive-qualitative interpretation, including an evaluation 
of the effects of a plan on designated or affected areas of natural 
beauty. 

c. 	 Improvements: 

(1) Accessibility (public roads and trails; easements); 

(2) Screening; 

(3) Plantings (seedlings, grassed cover, etc.); 

(4) 	 Public amenities (scenic overlooks, if any); 
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(5) 	 Other (specify or describe). 

d. 	 Protection and preservation: 

(1) 	 Physical (fire, bioenvironmental, etc.); 

(2) 	 Legal; 

(3) Special. 

Conversely, and in a generally parallel manner", adversc e£fects of 
a plan result from the inundation, adverse alteration. or decreases in the 
availability, use. and aesthetic quality of these reSources. 

B. Beneficial effects resulting from the preservation or enhancement of 
especially valuable archeological, historical, biological, and geological resources 
and selected ecological systems. 

Excluding ecological systems which are separately evaluated below , 
beneficial effects on this componc_nt of 'l:he environmental objective are evaluated 
on thc basis of data such as follows, though these are not all inclusive: 

1. Archeological resources. Preservation of these resources provides 
a continuing opportunity for studying the development of human settlements and 
understanding man's cultural heritage. 

a. 	 Size or measure: 

(1) 	 Acreage: 

(2) 	 Square footage; 

(3) 	 Height or depth from ground level. 

b. 	 A descriptive-qualitative interpretation including an 
evaluation of the effects of a plan on the designated or 
affected archeological resource areas. 

c. 	 Educational: 

(1) 	 General education; 

(2) 	 Special and scientific. 

d. 	 Improvements: 
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(1) 	 Accessibility (public roads and tr3.:ils; easements); 

(2) 	 Interprct::ltion and monumentation; 

(3) 	 Other (specify or describe). 

e. 	 Protection and preservatlon: 

(1) 	 Physical; 

(2) 	 Legal (dedication, other);
• 

(3) 	 Special. 

2·, Historica~~. Preservation of these resources provides 
for the study, understanding, and appreciation of the Nation's origins and the 
evolution of its institutions as well as its scientific and technical progress. 

a. 	 Size and measure: 

(1) 	 Acreage; 

(2) 	 Number of units (of whateve,. kind) . 

b. 	 A descriptive-'qualitative interpretation, including an evaluation 
of the effects of a plan on the deSignated or affected historical 
resource area. 

c. 	 Educational values: 

(1) 	 General education; 

(2) 	 Specialist. 

d. 	 Improvements: 

(1) 	 Accessibility (public roads and trails; easements); 

(2) 	 Availability (as appropriate to particular site or 
materials preserved); 

(3) 	 Interpretation-arid monumentation; 

(4) 	 Other (specify or describe) . 

e. 	 Protection and preservation: 
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(1) Physical; 

(2) Legal (dedication. other); 

(3) Special. 

3. Biological resources. The opportunity to observe and study 
biological resources--terrestrial and aquatic--leads to an enlarged understanding 
and appreciation of the natural world as the habitat of man. 

a. 	 Size and measure (wide'variation depending on characteristics 
of particular animal or plant): 

(1) 	 Total land and surface acreage and shoreline mileage; 

(a) 	 Land acreage (forest. woodland. grassland. etc.); 

(b) 	 Water surfac~ acreage and shoreline mileage; 

(c) 	 Marshland acreage and shoreline mileage. 

(2) 	 Population estimates and characteristics of fish and 
wildlife to include as nearly as possible: 

(a) 	 Age and size classes; 

(b) 	 Sex ratios; 

(c) 	 Distribution (density). 

b. 	 A descriptive-qualitative interpretation. including an 
evaluation of the effects of a plan on the designated or 
affected biological resource or resources" 

c. 	 Educational: 

(1) 	 General; 

(2) 	 Special and scientific. 

d.' 	Improvements: 

(1) 	 Accessibility (public roads and trails; easements; 

(2) 	 Habitat enhancement or site improvement: 
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(a) 	 Sanitation; 

(b) 	 Stabilization; 

(c) 	 Increasing e!'lges; 

(d) 	 Harvesting (to maintain balance with environmenfal 
food supply); , 

(e) 	 Cover planting (species. including number or 
acreage); 

(f) 	 Stocking: ­

(i) 	 Wildlife (species and number); 

(ii) 	 Fish (species and number); 

(3) 	 Other (specify or describe): 

e. 	 Protection and preserva~on: 

(1) 	 Physical; 

(2) 	 Legal (dedication. other); 

(3) 	 Special. 

4. 	 Geological resources. When of outstanding geologic or geomorphologic 
significance, preservation of these resources contributes to manls knowledge and 
appreciation of his physical environment. 

a. 	 Size and measure: 

(1) 	 Surface acreage; 

(2) 	 Subsurface acreage (estimated); 

(3) 	 Quantity (estimated in appropriate units) . 

b. 	 A descriptive-qualitative interpretation. including an 
evaluation of the effects of a plan on t.'>" designated or 
affected geological reSources. 

c. 	 Educational: 
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(1) General education; 

(2) Special and scientific. 

d. 	 Improvements: 

(1) Accessibility (public roads and trails; easements); 

(2) Interpretation and monumentation; 

(3) Other (specify and describe); 

e. 	 Protection and preservation: 

(1) Physical; 

(2) Legal (dedication, other); 

(3) 'Special. 


Conversely, and in a generally parallel manner, adverse effects result 

from the inundation, deterioration. or disruption of like kinds ·of resources. 

5. Ecological systems. Apart from the. contributions which use of the 
natural resource base makes to man IS basic needs for" food, shelter, clothing. 
and employment opportunities. covered elsewhere, the environmental objective 
embraces the concept and appreciation of the values inherent in preservation of 
ecological systems per se. 

Each natural area, such as a watershed, a vegetation and soil type, 
a tidal salt marsh, a swamp. a lake, or a stream complex, represents an ecosystem, 
an interdependent physical and biotic environment that functions as a continuing 
dynamic unit, possessing not only intrinsic values but also contribuli;ng to the 
enrichment of the general quality of life in a variety of subtle ways. Conversely, 
when such natural areas are lost or otherwise diminished in size or quality, 
there are corresponding adverse' environmental effects borne by society. 

Beneficial effects resulting from prdservation of ecological systems 
include: 

a. 	 The maintenance of a natural environment in a state of 
equilibrium as an intrinsic value'to society; , 

b. The provision of the purest form of aesthetic contact with 
nature; 
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c. 	 Contributions to the developn>ent, appreciation, and integration 
of a nland ethic II or environmental conscience as a part of man I 5 

culture; and 

d. 	 Scientific understanding derived from the preservation and 
study of natural ecological systems which contributes to the 
conservation of natural resources in general, the most important 
practical application of ecology. 

Conversely, adverse effects are the reduction or loss of opportunity to 
society as a result of a plan. 

C. Beneficial effects resulting from the enhance';'ent of selected quality 
aspects of water, land, and air by control of pollution. 

1. Water quality. The beneficial effects of water quality improvements 
will be reflected in increased value to water users and will be recorded under 
the national economic development or regional development objective. For 
example, increases in the value of the Nation IS output. of goods 2.nd services 
from improvements in water quality will be accommodated under the national 
economic development objective. A great deal of improvement is neeaed in 
the methods of measuring these values. 

There will be other water quality beneficial effects, however .. that 
cannot be measured in monetary terms but are nonethel~ss of value to the Nation. 
Examples of such benefits are usually in the aesthetic and ecological areas so 
important to mankind. Beneficial 'effects from these kbds of improvements are 
contributions to the environmental quality account and are identified. measured, 
and described in nonmonetary terms. 

Beneficial effects to the environmental quality account from water 
quality control may be defined in relation to,the State standards or goals 
established under the Federal Water Pollution Control Act Amendments of 1972 
(P .L. 92- 500). Reservoir storage and flow regulation for water quality may be 
utilized where it is the least-cost way of meeting these standards or goals. 

Consistent with water quality standards or goals established for 
the affected planning area, water quality control beneficial effe,cts are identified, 
measured, and described by methods and terms such as: 

a. 	 Physical and chemical tests including but not limited to: 

Dissolved oxyge,?,; 

(2) Dissolved solids; 

(3) Temperature; 



(4) 	 Acidity/alkalinity; 

(5) 	 Nutrients. 

b. Biological indicators including but not limited to: 

(1) 	 Coliform; 

(2) 	 Macro and micro organisms; 

(3) 	 Algae. 

c. 	 Description: By a descriptive-qualitative interpretation, 
including an evaluation of the effects of a plan on the aquatic 
community as a whole. 

Conversely, adverse effects will be reflected as departures from the' 
established water quality standards, including related damages, as a result 
of a pIan. 

2. Air quality. Air pollution is primarily a regional problem stemming 
principally from urban centers containing concentrations of people, industry, and 
transportation. In addition to its dive~se social impacts, air pollution C3:uses 

direct injury to natural environments, including. ground cover, trees, and wildlife. 
In its purely physical dimensions, air pollution is accommodated within the 
environmental objective. 

Beneficial effects to the environmental objective from air quality 
control may be defined in relation to regional air quality standards established 
under the Clean Air Act of 1970.' 

Consistent with air quality standards established for the affected 
planning area, air quality control beneficial effects are identified, measured, 
and described by: 

a. 	 The amount and use of open space between sources of air 
pollution and concentrations of people to assist in the process 
of atmospheric dispersion and dilution. 

b. 	 Reductions in the use of fossil fUels. 

c. 	 Reductions in damages to: 

(1) 	 Wildlife: 
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(a) 	 Species; 

(b) 	 Number or density; 

(c) 	 Distribution; 

(d) 	 A descriptive-qualitative interpreta,tion and, 
evaluation of effects as appropriate. 

(2) 	 Ground cover: 

(a) 	 Species; 

(b) 	 Acreage and density; 

(c) 	 Distribution; 

(d) 	 A descriptive-qualitative interpretation and 
evaluation of effects as appropriate. 

(3) 	 Forests: 

(a) 	 Species 01· types; 

(b) 	 Acreage; 

(c) 	 Growth rates; 

(d) 	 Distribution; 

ee) 	 A descriptive-qualitative interpretation and evaluation 
of effects as appropriate. 

d. 	 Enhancement of possiblities for visual enjoyment and aesthetic 
appeal of natural settings and scenic landscapes. 

Conversely, adverse effects will be reflected as departures from established, 
air quality standards, including related damages, as a result of a plan. 

3. Land quality. Where erosion is prevalent or spreading--largely 
because of inadequate land use planning and management--it, among other 
things, seriously detracts from ,the general use, appreciation, and enjoyment 
of terrestrial and a9,uatic environments. 
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As encompassed in the environmental quality objective soil is 
valued as a basic national resource rather than for its more traditional role 
as a primary production factor contributing to increases in national output. 

Beneficial erosion control effects improving the visual attractiveness 
of the natural landscape include: 

a. Reductions in sediment on beaches and public recreation areas; 

b. Reductions in turbidity and sediment pollution of water in 
rivers, streams and lakes; 

c. Restoration of cull banks from strip mines and other eroded 
sites; 

d. Bank stabilization on mainline and secondary roads. 

Conversely, adverse effects will reflec;:t any increases in sedimentation, 
bank sloughing, or other kinds of erosion resulting from a plan. 

D. Beneficial effects resulting from the preservation of freedom of choice 
to .future resource users by actions that minimize or avoid irreversible or 
irretrievable effects or J conversely, the adverse effects resulting from failure 
to take such actions. 

While the previous discussion and outline of effects of the various 
components has been organized essentially in terms of programs or actions 
affecting environmental conditions, it may also be useful to' view environmental 
effects of a plan in broad categories emphazing the predominant considerations 
of each. whether aesthetic. ecological, or cultural. Following such a classification. 
aesthetic values in the environment generally encompass lakes, estuaries, beaches, 
shores, open and green space. wild and scenic rivers, wilderness areas, and other 
areas of natural beauty; ecological values in the environment generally embrace 
the physical quality of water, air, and land (erosion). biological resources. and 
interrelated ecological systems; and cultural values in the environment are 
generally accommodated by historical. archeological, and geological resources. 
As this system of classification is not mutually exclusive. however. it is possible 
for multiple public values to be reflected within each of the components,. 
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111. OTHER BENEFICIAL AND ADVERSE EFFECTS 

For each alternative plan the beneficial •.nd adverse effects on 
regional development and social well- be ing will be displayed where 
appropriate in the system of public inforlnation accounts. 

A. Beneficial and Adverse Effects on 
Regional Developm.ent 

Through its effects--both beneficial and adverse--on a region's 
income, employrn.ent, population, economic base, environment, social 
develop~ent, and other factors, a plan lnay exert a significant influ­
ence on the course and direction of regional developlnent. 

The regional developlnent account elnbraces s<,veral typ<,s of bene­
ficial effects, such as (a) increased regional incolne; (il) increased 
regional employtnent; (c) population distribution; (d) diversification of 
the regionat" economic base; and (e) enhancem.ent of environmental 
conditions of special regional concern. There are. major difficulties in 
estinlating some cOlnponents of the regional development account, such 
as the location effects as well as estilnating the effects of a plan on 
regional employtnent, population distribution, and econolnic base and 
stability. For this reason a cOlnplete display of beneficial and adverse 
effects for all components in the regional development account will not 
be made for a plan unless directed by a Department Secretary or head 
of an independent agency. 

The evaluation of various classes of beneficial and adverse effects 
on the regional developlnent account is discussed, below. 

1. Regional income 

a. Beneficial e£fects. An increase in regional mCOlne is attained 
to the extent that water resource investlnent, together with other 
complementary investlnents, increases output and provides additional 
regional income flows than would otherwise occur in the absence'of the 
plan. Increases in regional output anq related incolne are evaluated in 
a manner paralleli!).g cOlnputation of net income to the various purposes. 
(water supply, power, etc'.) and' the externalities discussed under the 
national economic developlnent objective. 

Where the regional development effects relate to increases in 
regional incolne, two classes of ben~ficial e£fects occur. These are: 

(1) The value of increased outpu.ts of goods' and services 
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accruing within relevant regions resulting from a plan, including, in 
addition to the value of outputs to users of the· plan: 

(a) The value to the relevant regions resulting from the use 
'in construction or installation oE the plan of labor resource~ otherwise 
unemployed or underemployed. 

(b) Additional net income accruing to relevant regions from 
the construction or iInplerr.Lentation of a plan and from other economic 
activities induced by operations, of a plan. 

(Z) The value of output resulting from external economies 
accruing within relevant regions. 

b. Adverse effects. The adverse effects of a plan upon a particu­
lar region include the adverse effects on a region's income; employ­
ment; population distribution; economic base; or environmental quality. 

Aciverse e££ects on regional income include: 

(1) The value of resources within relevant regions required or 
displaced to achieve the outputs of a plan. This includes. in addition 
to the value of resources contributed from within the relevant regions: 

(a) Payment through taxes, assessments or reimbursement 
by the relevant regions for resources contributed tn t.he plan from out­
side the region. 

(b) Loss of assistance payments from sources outside the 
region to otherwise unemployed or underemployed resources and dis­
plilced resources within the region. 

(c) Losses in output in the relevant regions resulting from 
resources displaced and subsequently unemployed. 

(d) Loss of net income in the relevant regions from other 
economic activities displaced by construction or operation of a plan. 

(Z) Losses in output resulting from external diseconomies 
within the relevant regions. 

c •. Regional incidence of national economic development. Measure­
ment of the beneficial and adverse effects of national economic 
development follows the same methods outlined under subsection II F 
and II G above and is a matter 01 determining the geographic incidence 
of such beneficial and adverse effects in the regions under consideration 
and the rest of the Nation. 
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d. Location effects. Location or transfer effects of a plan can 
be beneficial or adverse, depending on the region being considered. 
In any case, these effects are real and important to a region even 
though from the national view they .SUIn to zero across all regions in 
the Nation. For this reason (as well as others), regional evalua­
tions should proceed within the framework of a system of regional 
accounts. 

Location effects are generally estimated as a multipli"r factor of 
the more direct project ou.tputs on tlu, regi.on being considered. 
Several alternative means of calculating such a multiplier value are 
available. They include input-output studies, economic. base studies, 
and the application of KeyneSian m;'ltiplier concepts to regions. 
Recent studies h~ve indicated that all three approaches provide com­
parable values for the same region. The Water Resources Council 
will provide infor1Ilation on the appropriate multiplier values to use 
for specific planning studies, 

Z. Regional employment. Elimination or substantial reduction of 
high rates of unemployment--a,nd related underemployrn. nt- -i'n 
particular geographical areas and among particular segments 6f the 
population has long been a national concern, and a concern of af­
fected regions. Water and land resourCe plans undertaken in desig­
nated areas characterized by significant economic' and employment 
problems generally result in increased regional 'employment•. When 
this is the case- -and under with and without analysis- - beneficial 
effects arc identified and measured as the increase in the nUInber and 
types of jobs resulting from the plan. 

To the extent possible, planning reports will provide reasonable 
estimates indicating the composition of the increased employment by 
the relevant service, trade, and industrial sectors, including a 
separate estimate for agriculture. The nature of the employment 
increase to each sector will be classified with regard to the level of 
skills required--unskilled, semiskilled, and highly skilled. 

Where practicable, the estimates within each of the sectors will 
'be further classified by other pertinent attributes of the projected 
employment mix, such as age classes, sex, average wages, and 
labor force participation rates. 

Adverse effects on regional employment are any decrease in the 

numbers and types of jobs resulting from the development. 
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3. Population distribution. Contributions toward achieving specified 
goals for population dispersal and urban-rural balance through 
improved distribution of population and employment opportunities are 
included as beneficial effects. 

Although the historic movement of the Nation toward urbanization 
has resulted in llluch social, cultural, technical, and econo~ic prog­
ress, the evidenc,e of recent years suggests--at least for some 
areas- -that the increasing social and economic costs attendant on 
attainment of high population densities in cities and suburbs are becom­
ing unduly burdensome. The Nation is thus confronted with the taskof 
channeling economic growth in new directions, while significantly re­
ducing social and economic costs. 

Maintaining the rural population base while drawing some people, 
back into outlying areas with more opportunities for employment, rec­
reation, more and better living space, and an amenable social 
environment represents a responsive approach tow~rd redircting .geo",:, 
graphic distribution of the population while providing ,for economic 
growth and development. 

Public investment programs, e'specially those embraCing plans for 
water and land development and use, contribute toward regional 
development by providing the water and land, supplies--in both quantity 
and quality-cwhich are an essential'prerequisite'to creating new 
settlement opportunities or expanding upon existing rural developn::.ents 
and by assisting in the provision of better social services and impr oved 
cultural opportunities at reduced community costs. 

These beneficial effects will occur when populations of affected 
planning areas 'are stabilized or otherwise increased through in­
migrations ,resulting from implementation of a plan. 

Beneficial effects' can be measured as the improvement or increase 
in population and related employment toward attainment of specified 
distributional goals. 

Conversely, adverse effects are identified and measured as 
increases in the concentration of population and 'employment contrary 
to specified 'objectives. 

4. Regional economic base'and stability. The economi-c base of a 
region con sists of those activities which provide the basic employment 
and income on which the rest of the regional economy depends. 
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For some regions the mix of the existing economic base may be 
too narrow and specialized, thus restricting ,the region's development 
potential. Over an extended period such a region is likely to be sub­
ject to extensive cyclical instability with' attendant adverse economic 
and social consequences. When a region wishes to offset the likeli­
hood of such cyclical instability over the long run, diversification of 
the economic base may be a beneficial effect. 

Water and land resource plans cCl..1tribute needed inputs--particu­
larly water supply, power, and transportation--that contribute to or 
assist in creating the essential conditions that enable' an improvement 
.in the industrial mix over time leading to a broader production base 
by which the region can provide a larger portion of the Nation's 
outputs of goods and services. 

When the region under study has too great a concentration or , 
sp'ecialization in its economic base and the water and land resource 
plan being evaluated would have a significant effect in promoting 
greater diversity, the following information should be shown in plan­
ning reports: (1) A statistical description of the area's current 
economic base, highlighting the employment concentrations which are 
of concern; (2) projections of future employment both with and without 
the plan; and '(3) the percentage reduction in the area's expected 
dependence on its specialized type of employment, with as compared 
to without the water plan. The latter statistic will be shown in 
tabular displays of plan benefits. 

Beneficial effects include contributions to (1) balanced local and 
regional economies; (2) regularizing market activity and employment 
fluctuations; (3) ,offsetting effects of climatic vagaries and accompany­
ing uncertainty; and (4) reversal in decline of community growth. 

These beneficial effects may be measured or described in a 
variety of ways, with primary emphasis on comparative indices 
relating to fluctuations in output, employment, and prices. 

Conversely, adverse effects are identified and measured or 
described as negative effects on economic stability. ' 

5. Environmental conditions of special regional concern. Where 
their impact is likely to have special reference to a region's percep­
tion of its future development needs, the special concern of a region 
toward particular elements of the overall environmental quality 
objecti.ve may b'; given expression through specific incorporation in 
the regional development effects. 
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As discussed above, beneficial effects toward improving, preserv­
ing, or achieving one or more of the diverse. and varied components 
of the environmental quality objective are identified and measured in 
a variety of physical dimensions, or otherwise qualitatively described. 
When such benefits are applicable to regional development, they will 
be measured and evaluated in a manner consistent with that followed 
in the above referenced section. 

B. Beneficial and Adverse Effects on 

Social Well-Being 


In addition to the effects described above, most water and land 
resource plans have beneficial and adverse effects on social well-being. 
These effects reflect a highly complex set of retationships and inter­
actions between inputs and outputs of a plan and the social and cultural 
setting in which these are received and acted upon. These effects will 
be reported as appropriate in the system of accounts for each alterna­
tive plan. 

With emphasis on their incidence or occurrence, beneficial effects 
on social well- being are contributions to the equitable distribution of 
real income and employment and to other social opportunities. Since 
they are integrally related to the bas ic vahies and goals of society, 
these effects are usually not subject to monetary evaluation. The 
normal market exchange process, h~wever, produces monetary values 
which can be utilized to aid in measuring the distributional impacts of 
pla.ns on real income. 

Adverse effects of a,plan on social well-being have detrimental 
impacts on the equitable distribution of real income and employment 
or otherwise diminish or detract from the attainment of other social 
opportunities. Additionally, such adverse effects include not only 
those incurred in the designated planning area, but also incl)lde adverse 
consequences elsewhere in the Nation resulting from implementation of 
the plan. 

1. Measurement standards. Criteria used to evaluate or describe the 
beneficial or adverse effects of a plan will vary with the relevant social 
effects under consideration. Where appraisal of such diverse social 
and economic characteristics as income distribution, health and safety 
conditions, and so fo.-th, is relevant to a proper evaluation of a plan, 
the measurement standards to be applied must neeessarily be broad 
and variable. Measures used to describe effects on social well-being 
may be expressed in dollars, other quantitative units, and qualitative 
terms. 

in 

2. With and without analysis. Existing conditions encompassed by 
the relevant social factors will be described and presented in term.s 
that best characterize the planning perceptions and social setting of 
the affected area in the situation without the plan. Planners will also 
prepare siInilar descriptions for future social conditions to be 
expected with and without the plan throughout the period of analysis. 
The situation existing before the initiation of planning will p'rovide 
the data from which tO'evaluate significant social effects under alter­
native plans. 

3. Limitations. In evaluating well-being effects the obtaining of 
detailed breakdowns and analytically useful co=relations relating to 
various indicators, index numbers, and similar comparative statis­
tical indicators, as well as dollar values where possible, presents 
many complex definitional, data, and measurement problems. Con­
sequently, planning studies should explicitly recognize the limitations 
of present methods and explore innovative approaches to the identI­
fication and measurement of the social, well-being effects. Such pro­
cedures should be carefully documented in the report. 

4. Classes of social well- being effects. Efiects of a plan on social 
well-being are more clearly understood and their, significance inter­
preted by evaluating them as separable cla sses of social effeets. 
While these are stated in terms of beneficial effects, adverse effects 
should be read as the converse of each state~ent. Beneficial effects 
(and adverse effects) ,of a plan include: 

a. Effects on real incomes. Beneficial effects occur when 
designated persons or groups receive income generated as a result of 
the plan. 

The income distribution effect can be measured as the net amount 
of total and per capita income ac'cruing to designated persons or groups. 

Current guidelines or yardsticks defining the family poverty line 
may be used as the data from which to.measure and portray'the 
estimated absolute and percentage increase toward meeting or exceed­
ing this standard for specific geographic planning areas. 

Conversely, adverse effects are identified and measured as the 
reduced real income of such persons or groups due to taxes, 
reitnbursement costs, and other adverse economic effects. 

'b. Effects on security of life, health, and safety. Beneficial 
effects include contributions to (1) reducing risk of flood, drought, or 
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other disaster affecting the security of life, health, and safety; 
(2) reducing the number of disease- carrying insects and related 
pathological factors; (3) reducing the concentration and exposure' 
to water and air pollution; and (4) providing a year-round consumer 
choice of foods that contribute to the improvement of national 
nutrition. 

In those limited situations where historical experience is suff­
ciently documented to provide confidence in projecting likely future 
hazards, an estimate of the number of lives saved or the number of 
persons affected may be provided. In most instances, however, a 
descriptive-qualitative interpretation and evalU!. tion of the improve­
ment and expected results will be applicable. 

Conversely, adverse effects,are identified and measured or 
described as increases in hazards to life, health, and safety. 

c. Educational, cultural, and recreational opportunities. Bene­
ficial effects to this component include contributions to (1) improved 
opportunities for conununity services such as utilities, transporta­
tion, schools, and hospitals; and (2) more cultural and recreational 
opportunities such as historic and scientific sites, lakes and 
reservoirs. and recreation areas. 

Beneficial effects to improved community services may be 
described in appropriate quantitative terms, while increased cultural 
and recreational opportunities will be set forth, as the numerical 
increase in the relevant facilities, otherwise accounting for size. use 
potential, and quality. 

Conversely, adverse effects are identified and measured or 
described as detrimental effects on education, cultural, and recrea­
tional opportunities. 

d. Effects on emergency preparedness. Beneficial effects include 
contributions to (1) extending, maintaining, and protecting major com­
ponents of the national water transportation system; (2) provision of 
flexible reserves of water supplies; (3) provision of critical power 
supplies (ample, stable, quickly responsive); (4) provision of reserve 
food production potential; (5) provision for the conservation of Bcarce 
fuels; (6) provision for dispersal of population and industry; and 
(7) supplying international treaty requirements. 

Whil~ these beneficial effects will be measured in appropriate 
qtiantitativ'; units where readily practicable, they will be largely 
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characterized in descriptive-qualitative terrn.s. 

Conversely, adverse effects are identified and measured or de­
scribed as overloading capacities of water resource systems and 
increasing the risk of interruption in the flow of 'essential goods and 
services needed for special requirements of national security. 

e. ~ Other effects on social well-being, may be identified 
a'nd displayed as relevant to alternative plans. 

VI. GENERAL EVALUATION STANDARDS 

To assure consistency in the application of planning principles, 
uniform evaluation guides are necessary. The following general 
evaluation standards are to be used, to the extent applicable, in 
planning of water and land resources. Deviation in the application 
of these evaluation standards and the reasons therefor should be 
fully reported. 

A. 'General Setting _ 

Plan formulation and evaluation shall be based upon national and 
regional projections of employment, output, and population and the 
amounts of goods and services that are likely ttl be demanded. The 
Water Resources Council has arranged for preparation and periodic 
revision of a set of national, regional and area economic prf?jections 
as a guide to project, State, regional, and river basin planning. 
These projections are used by the Council as a base for its current 
views as to probable rates of growth in population, the gross national 
product, employtnent, productivity, and other factors. The projec­
tions also include expected rates of regional growth in relation to the 
level of projected national growth. The follOwing table shows the 
selected national projections published by the Council and reflect the 
expected rates of national growth under certain assumptions. An 
alternative set of projections using a lower set of population growth 
projections arid other assumptions are being prepared. The Council 
may change these national projections by amending these standards 
to include alternative futures significant to planning water and land 
resources. 

The projections presented here and as elaborated in separate 
Council publications also serv.e as a convenient basis for preparing 
projections of alternative futures. 
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WATER RESOVRCES COUNCIL 


NATIONAL PROJECTIONS: SELECTED HISTORICAL AND PROJECTED DATA 


---'--
TWa'
libor 

Ye.r (2) force 

patlon 
,rate

(thousands) (thou,.ndSo) (percent) 

p~~~a. 1,V:;fE:fu'.,· partiel· 

1950 57.1 
1955 57.7 
1960 57.4 
1965 56.7,.66 57.0 
1967 	 51.5 
1968 57.6 
Rate of Incr.ase 
1950-1968 1.6% 1.4% 
1980 235.212 174,234 5a.4 
2000 307.803 227.470 5 • .2 
2020 400.053 294.956 59.8 
Rate of lnerease 
19&8-2020 ,.3% 1.4% 

(9)
Gov.rn­

(')
Tota' 
labor 
force 
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(5) 
Armed 
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(thOUlilnds) 

c,jBl.n un.~'oy-
labor ment 
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(e) 
Civilian 
employ­

ment 

ment 
nO)civilian 

empley- Gonrn­
ment ment 

~f~r~T,~~ civilian 
employ· 

govern­ ment 
ment) (thousands) 

64.749 
68,896 
73,126 
78.358 
80.164 
82.170 
83.681 

1,650 

~:gt:
2,723 
3.123 
3,446 
3:.535 

63,009 
65.847 
'O.<H2 
75.633 
77,044 
78,724 
81),152 

05.3 
04.4 
05.6 
04.'
01. 
04.0 
03.7 

59.746 
62.942 
66,681 
72.179 
74.065 
75.608 
77.210 

09.7 
11.0 
11.9 
13.3 
'4.0 
14.8 
15.1 

5.792 
6,805 
7.943 
7,623 

10.34& 
11.183 
11.627 

1.4% 
101,753 
134,662
176,427 

4.3% 
3.000 
::ggg 

1.3% 
98,753

131.662 
173,427 

04.0 
04.0 
04.0 

1.4% 
94.803 

126.396 
166.490 

1&.4 
18.6 
ZO.8 

1~;~n
23.466 
34,512 

...% -0.3% 1.5% 1.5% 2.1%­

Source of 
historical Census Census Implicit SLS BL, BL. BLS BL. ILS ILS 
data 

Method 0' Census to C nased on 
projection 2015(P.25 BLS 

No.3SI) modified 
lEA byeKperi. 

to 2020 ence 0' 
1966-68 

Cal. 2 Assumed Col. 4 Assumtld Cal. 6 Trend Cal. 8 
XCoI.3 averase -COl. 5 '% -Cal. 7 prolle. XCol. 9 

level of XCOI. 6 tlon 
3.000,000 

p~~~~e 
eeonomyp~~2Jt. .Ires. 

.....omy per man 
ill) hours product


PrivatI worked per hour 

civilian per year (1958

Year 	 employment per man dollars) 

1950 53,954 2.127 2.78 
1955 56.137 3.34'.60 58.738 i:~~ 3.68 
1965 62,556 2.020 ...3'.66 63.719 2,018 .... 
1967 64.425 1.996 4.74 
1968 65,583 1,917 .... 
Rate at Increase 
1950-1968 1.1% -0"% 3.9% 3.9%. 
1980 79.289 1.919 3l.~ U53.873 .... 97t~r; 19.1 77U~ 
2000 102.930 1,825 12.6.9 2.505.894 ".0 2,230.156 17.6 1,730,173~:U!:~i2020 131,918 1.736 22.92 5.423,135 92.0 4,9&7.314 7&.5 3.813.710 
Rate of Incre... 
1968-2020 ...% -0.25% 3.0% 4.1" 4.0% .4.2" 4.1" 

Souree 0' SLS BLS Implicit SEA BEA SEA BEA BEA BEA SEA 
historical.... 
Method of CoL 8 Trend Tr.nd CoL 11 Col. '5 Col. 14 Exponential Col. 16 ExpllnlnUal Col. 18 
projection -Col. 10 proJeCo proJec- XCoI.12 +Col. , +Col. 15 ...nd XCoI.17 trend XCoI.ll 

Ua. U,. XCoI.13 pro~on proJceuonrat~s~~all58 
doll.re, 
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While a relatively high rate of employment has been assumed in 
national projections, it is, reccgnized that chronic unemployment and 
underemployment are problems in many ·regions. The assumption of 
a high rate of employment nationally does not preclude consideration 
of the occurrence of short- run- or cyclical fluctuations in the national 
economy or special analyses of regions with. relatively low econcirn!c 
activity and high rates of unemployment. 	 . 

Planning will also take account of national and State enviromnental 
and social standards such as water quality standards, air quality 
standards, or minimum heal,th standards. 

B. 	 Measurement of Beneficial and 
Adverse Effects 

In planning water and related land resources, benefiCial and ad­

verse effects of a proposed plan should be measured by comparing 

the estimated conditions with the plan with the conditions expected 

without the plan. Thus, in addition to projecting the beneficial and 

adverse effects expected with the plan in operation, it is necessary 

to project conditions likely to occur in the absence of the plan. 

Since economic, social, and enviro:rurental conditions are dynamic, 
changes will occur without the plan in a variety of factors, including 
regional economic activity, rates of unemployment or underemploy_ 
ment, and enviromnental conditions. Consequently, only new' or 
additional benefiCial and adverse effects resulting from the proposed 
plan should be attributed to it. . 

C. Price Relationships 

The prices of goods and services used for evaluation should re­
flect the real exchange values expected to prevail Over the period of 
analysiS. For this purpose, relative price relationships and the 
general level of prices for outputs and inputs prevailing during or 
immediately preceding the period of planning generally will be used 
as representing the price relationships expected over the life of the 
plan. Exceptions to the general rule will occur when the output or 
input of the plan affects prices, a~normal weather or other factors 
have temporarily affected prices, or govern mental or other institil­
tional arrangements have temporarily affected prices. 

The Water Resources Council will publish periodically data on 
prices of a·gricultural and other goods and services that can be 
furnished efficiently for all planning activities. Included in these 
publications may be spe~ia1 analyses of price problems and simulated 
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prices for recreation and other project outputs or effects for which 
market prices are not readily available. 

D. The Discount Rate 

The discount rate will be established in accordance with the con­
cept that the Government's investment decisions are related to the 
cost of Federal borrowing. 

(a) The interest rate to be used in plan formulation and evaluation 
for discounting future benefits and costs, or otherwise converting 
benefits and costs to a common time basis, shall be based upon the 
estimated average cost of Federal borrowing as determined by the 
Secretary of the Treasury taking into consideration the average yield 
during the twelve months preceding We determination on interest­
bearing marketable securities of the United States with remaining 
periods to maturity comparable to a 50-year pericid of investment: 
Provided, however, that the rate shan"be raised or lowered by no 
more than or less than one-half percentage point for any year. 

When the avcrage cost of Federal borrOwing as determined by the 
Secretary of the Treasury exceeds the established discount rate by 
more than 0.25 percentage points, tl:te rate shall be raised 0.5 per­
centage points. When the average cost is le5s than the established 
rate by more than 0.25 percentage points, the rate shall be lowered 
O. 5 percentage points. 

(b) The Water Resources Council shall determine, as of July I, 
the discount rate to be used during the fiscal year. The Director of 
the Water Resources Council shall annually request the Secretary of 
the Treasury during the month of June to advise the Water Resources 
Council of his determination of the average cost of Federal borrowing 
during the preceding twelve months. 

(c) Notvrithstanding the provisions of paragraphs (a) and (b) of this 
section, the discount rate to be used in plan form'.llation and evaluation 
during the remainder of the fiscal year 1974 shall be 6-7/8 percent. 

E. Consideration and Comparison of 

Alternatives 


A range of possible alternatives to meet needs a';d problems, 
including types of measures and alternatives capable of application by 
various levels of government and by nongovernmental interests, should 
be studied. These alternatives should be evaluated or judged as to 
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their contribution to the objectives and other effects. 

Plans, or increments thereto, will not be recommended for Fed­
eral development that, although they have positive contributions to 
the objectives, would physically or economically preclude alternative 
non-Federal plans whic.h would likely be undertaken in the absence of 
the Federal plan and which would more effectively contributl! t() the 
objectives when comparably evaluated according to the prinCiples. 

The alternative non-Federal plan that would likely be physically 
displaced or economically precluded tvith development of the Fedcral 
plan, or .increments thereto, will be evaluated for purposes of this 
determination on a comparable basis with the proposed Federal plan 
with respect to their beneficial and adverse·effects on the objectives, 
including the treatment of nati anal economic development effects and 
the discount rate used in the evaluation. Taxes foregor.c on the. pro­
posed Federal plan and taxes paid on the non-Federal alternative will 
be excluded in such comparisons for the evaluation of the national 
economic development objective. 

F. Period of Analysis 

The period of analysis will be the lesser of: (1) The period of time 
over which the plan will serve a use{ul purpose considering probable 
technological trends affecting various alternatives; or (2) the period of 
time when further discounting of beneficial and advcrse effects will 
have no appreciable result on design. Where pertinent, however, 
appropriate consideration will be given to long-term environmootal 
factors which may extend beyond periods significant for analysis of 
effects for national or regional economic development. 

Salvage value remaining at the end of the period of analysis should 
be taken into account for incozre-producing features of the plan. 

For the environmental quality objective, the goal may be to achieve 
a level of environmental quality during or at the end of ti1e period of 
analysis and to maintain this level into the indefinite future. 

One hundred· years will normally be considered the upper limit of 
the period of analYSis, and shorter periods will be used whenever 
appropriate for any of the considerations described above. 

G. Sche"duling 

Plans should be scheduled for implementation in relation to n·eeds 
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so that desired beneficial effects are achieved effectively. Beneficial and 

adverse effects occurring according to different patterns in time are affected 

differently by the discount process when plans are scheduled for implementa­

tion at alternative future times'. Therefore; plan formulation should analyze 

the alternative schedules of implementation to identify the schedule that would 

result in the most desirable mix of contributions to the objectives when the 

beneficial and adverse effects of a plan are appropriat,ely discounted. 


While beneficial and adverse effects toward the objectives will accrue 

over different time frames for the alternative implementation schedules. the 

discontinued equivalent of such beneficial and adverse effects to be con­

_ 	 sidered in the comparison of the alternative implementation schedules should 
represent the present value of the beneficial and adverse effects toward the 
objectives for each alternative implementation schedule at a common point in 
time. 

H. Risk and Uncertainty 

Since future events cannot be predicted with certainty. beneficial al).d 

adverse effects actually realized in the future may differ from the values 

expected of them at the present. In some cases. the range of variation can 

be ~ticipated and the sensitivity of proposed plans or projects to future 

contingencies can be evaluated. 


Risk may be characterized as being reasonably predictable. since bases 

are available to calculate the probability or frequency of losses associated 

with its occurrence. For example •.average losses from fires, storms, pests,· 
and diseases can be estimated with reasonable assurance. Thus. the value 
attached to risk may be converted into a reasonably certain annual allowance. 

The net returns of" project should exclude all predictable risk. either by 

deducting the allowance therefor from the beneficial effects or"adding such. 

allowance to the project costs. The basis for making a risk allowance in es­

timating the beneficial and adverse effects of a program or project, should be 

clearly stated. 


Uncertainty is characterized by the absence of a basis for predicting the 
probability of occurrences. Uncertainties may result in estimating bene­
ficial and adverse effects from such factors as fluctuations in the levels of 
economic activity. technological changes or innovations. and unforeseeable 
developments. Allowances for uncertainties must be based largely upon 
judgment. since information isnot available for calculatin;,; a value. The nature 
of the uncertainty thought to surround beneficial and adverse effects should be 
discussed in planning reports. and specific strategies. such as flexibility in project 
designs. recommended to cope with it. In 'addition. sensitivity analysis 
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Inay be eInployed to analyze uncertain situations. 

I. Sensitivity Analysis 

Planning organizations should examine the sensitivity of.plans to 
data availability and to key iteIns for which alternative assUInptions 
!night be appropriate. ExaInples of such iteIn~ include prices; dis­
count rates; and economic, delTlographic. and technological trends. 
Selected projections and assutnptions of alternative futures that are 
likely and that. if realized. would appreciably affect plan design or 
scheduling should be analyzed. 

J. Updating Plans 

Because of rapid change in social, economic, technologic, phys"i­
cal. and other factors. a plan for a project prepared under these 
standards that is not iInpleInented within 10 year s afte r completion 
should be reviewed to ascertain whether it continues to be the best 
alternative to achieve the objectives. 
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v. PLAN FORMULATION 

A. Introduction 

As set forth in principles, the formulation of plans will be directed 
to meeting current and projected needs and problem,s as identified by 
the desires of people in such a manner that improved contributions are 
made to society's preferences for national economic development and 
environmental quality. 

1. Major steps in plan formulation. Plan formulation is a series of 
steps starting with the identification of needs and problems and culmi­
nating in a recommended plan of action. The process involves an 
orderly and systematic approach to making determinations and decisions 
at each step so that the interested public and decisionmakers in the 
planning organization can be fully aware of the basic assumptions 
employed, the data and information analyzed, the reasons and relationales 
used, and the full range of implications of each alternative plan of action. 
This process should be described in enough detail in the report of the 
study so that it may be replicated by others. 

The plan formulation process consists of the following major steps: 

1. Specify components of the objectives relevant to the planning setting; 

z. Evaluate resource capabilities and expected conditions without any 
plan; 

3. Formulate alternative plans to achieve varying levels of contributions 
to the specified components of the objectives; 

4. Analyze the differences among alternative plans to show tradeoffs 
among the specified components of the objectives; 

5. Review and reconsider, if necessary, the specified components for 
the planning setting and formulate additional alternative .plans as 
appropriate; and 

6. Select a recommended plan from among the alternatives based upon 
an evaluation of the tradeoffs between the objectives of national economic 

development and environmertal quality. 
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In the subsequent parts of this section each of these steps is 
described in more detail. The major steps involved in this process 
are shown schematically at the end of this subsection. It should be 
noted that the plan formulation process described her ein is not just a 
once-through process but may be reiterated several times, with each 
reiteration being somewhat· more detailed than the previous o;'e. The· 
plan formulation process must be tailored to fit a given planning 
situation and the detail and depth of analysis will necessarily vary 
with each level of planning. 

1. Specify components of the 
~ objectives relevant to planning setting -7 

z. Evaluate resource 
capabilities and expected 
conditions without any 
plan 

-It' 
3. Formulate alternative 
plans to achieve varying 
levels of contributions to 
the specified components 
of the multiobjectives 

4. Analyze the differences I 
among alternative plans to 
show tradeoffs among the 
specified components of the I 
objectives 

5. Review and reconsider the 
specified components and formulate ~--
additional alternative plans 

6. Select a recommended 
plan from among the 
alternatives based upon 
an evaluation of the trade­
oUs between the national 
economic development 
and environmental quality 
objectives. 

z. Levels of planning. The standards for plan formulation apply to the 
preparation of framework studies and assessments, regional or river 
basin studies, and implementing studies. The important differences in 
the application of these plan formulation standards to different levels of 
planning are the relevant component needs, the level of detail with 
respect to beneficial· and adverse effects in the decision process, and 
the types of alternative courses of action that are considered. 
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a. Framework studies and asseSSlTlents (Level A). Framework 
studies and assessments will evaluate or appr;aise on a broad basis the 
needs and desires of people for the conservation, developlTlent, and 
util~zation of water and land resources; will identify regions or basins 
with cOlTlplex problelTls which require lTlore detailed investigations 
and analysis; and may recolTllTlend specific ilTlplementation plan. and 
progralTlS in areas not requiring further study. They will consider 
Federal, State, and local lTleans. 

Framework studies and assessments of major regions are designed 
to: 

, 
(1) Determine the extent of water and land problems and 

needs; 

(Z) indicate the general approaches that appear appropriate 
for their solution; and 

(3) identify specific geographic areas where re&:10nal, 
river basin, or implementation planning studies are needed. For frame"­
work studies and assessments, the inforlTlation to be assembled should 
be consistent with the level of detail as outlined in guideline. for frame­
work studies and asseSSlTlents to be issued by the Water Resources 
Council. The framework studies and assement should identify the 
complelTlentarities and conflicts among components of the objectives. 
Alternative courses of action will be considered for each of the specified 
subbasins. Framework studies and asseSSlTlents usually do not provide 
a basis for recolTllTlending specific action for water resource development. 
However,' comparisons should be made between alternative courses of 
action to indicate potential cOlTlplementarities and conflicts that may 
exist as relative emphasis is shifted from one objective to another. This 
inforlTlation will provide a basis for a decision as to which areas require 
more detailed regional, river basin, or ilTlplementation studies. 

b. Regional or river basin plans (Level B). Regional or river 
basin plans are reconnaissance-level evaluations of water and land 
resources for a selected area. They are prepared. to resolve complex 
longrange problems identified by framework studies and assessments 
and will vary widely in scope and detail; will focus on middle term (15 
to Zii years) needs and desires; will involve Fe.deral, State, and local 
interests in plan forlTlulation; and will identify and recommend action 
plans and programs to be pursued by individual Federal, State, and 
local entities. 
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Regional or river basin plans are concerned with a broad array ot 
cOlTlponent ne.eds of objectives. Alternate plaJ:].s will consider effects 

on many cOlTlponents of objectives, and the analysis of tradeoffs alTlong 

alternatives. ",ill be quite complex. Sched·uling for implementation of 

the various elements of the recomml'nded plan will be presented to 

indicate how each element relates to projected needs and the urgency 

and priority associated with meeting the needs. 


Section Z09(a), Public Law n-500, Federal Water Pollution 

Control Act as amended, October 18, 197Z, provides that Level B 

(regional or river basin) plans be completed by the Water Resources 

Council;for all river basins in the United States by January I, 1980. 


The identification of the lTlore urgent elements of the plan that 

require early action will guide subsequent implementation studies. 


c. hnplementation studies (Level.C). hnplementation studies 
are program or project feasibility stUdies generally undertaken by a single 
Federal, State, or local entity for the purpose of authorization or initi­
ation of plans. These studies are conducted to implement findings, con-· 
elusions, and recommendations of framework studies and assessments 
and regional or river basin studies. 

Plan formulation for ilTlplementation studies will focus on the pre­
paration of a recolTllTlended plan of action to follow in the next 10 to 15 
years. Long-range projections of the need for and use of water and 
land resources will be considered, however, prilTlary attention should 
be· directed toward the formulation of a plan to meet near-term needs 
and alleviate problems. Such plans will be oriented toward an identified 
set of specific components of the two objectives for the planning area. 
The complexity of the plan formulation process will depend on the extent 
of ·:·'>e needs and problems in the area and the variety of planning functions 
that lTlay be elTlployed to meet the needs. In some cases, the array of 
component needs to consider 1m. y be large. Other ilTlplementation studies 
may be oriented toward a single objective and, hence, will be concerned 
with only a few needs and.alternatives. 

B. Specification of Components 

At the outset and throughout the planning process the '!.P.~,c~£i.c c.om-. 
'ponents ofthe·.objectives that are significantly related to the use and 
managelTlent of the resources in·the p.lanning setting will be expressed 
in terms of needs and problems in the context of the objectives of 
national ec'onomic developmed: and environlTlental quality. 
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The term ""l'~~gic_c~rnj>O!,:~?,t_aqhe,objec;tivl',s" refers to. the 
de-,!i~",c;Ia,c1.'ieve.rnen~,af .typ,es at,ga,ads, ar se...:vices, and, en,vi,rarunentaL 
canditi<ms, that are being saugM as ,con~ributians to. the abjectives. 
These campanents can'be co.nsidered and desired. the terrt. "campan­
ent needs" as used herein refers to. the type, quantity, and quality af 
de sired be neficial effects. 

Reference shauld be made to. the definitian and descriptian af 
abjectives and benefits pres en ted in sectian II as the basis to. deter­
mine the full range af campenents ef the ebjectives, enlya few ef 
which are presented in this sectien as examples to. illustrate the plan 
fermulatien precess. ' 

1. Natienal ecenemic develepment. Fer the natienal ecenemic develep­
meiitobJeai"ve·;·tlie'com.pone·ri.fs;";iir~sually be expressed at two. levels. 

a. The first level directly relates to. the ebjective in 'the sense ef the 
specificatien ef the actual eutputs ef geeds and services desired. 
Hence, the first level' af specified cempenents ef this ebjective will 
generally be depicted in terms af increased eutputs ef gaads and services 
ar their mare efficient preductien such as the fellawing: 

(1) Increased ar mo.re efficient autput o.f fo.ad and fiber; 

(2) Increased ar mare efficient o.utput o.f recreatianal services; 

(3) Increased o.r mare efficient praductio.n o.f energy; 

(4) Increased o.r,mo.re efficient pro.ductio.n o.f transpo.rtatio.n services; 

(5) Increased praductivity o.f land far residential, agricultural" 
commercial, and industrial activities; 

(6) Increased o.r mo.re efficient preductio.n af necessary public services 
such as municipal and demestic water supply; and 

(7) Increased o.r mo.re efficient industrial autput. 

b. The seco.nd level af specificatio.n af the campo.nents o.f the natio.nal 
ecano.mic develapment o.bjective fallews fro.m the translatian af the first 
level specificatian of needs lar gao.ds and services into specific needs 
far water and land reseurces. In the cantext o.f the abo.ve, the secand 
level specificatio.n af co.mpo.nents wo.uld be established in terms such 
as the fallawing: ' 
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(1) Water and land far irrigatian;, 

(2) Water and land related recreatian appartunities in terms af user 

days; , 


(3) Hydraelectric pawer needs; 

(4) Inland navigatien er deep draft harber needs; 

(5) Previsien ef fleed-free land er prevision ef stabilized lands; 

(6) Water supplies fer municipal and demestic use; and 

(7) Water supply fer indust>:ial use. 

The abeve examples are net intended to. exhaus't either the wide 
variety af eutputs ef geeds and services that can beceme specific 
campenents ar the tetal range ef specific water and land needs'into. 
which the first level o.f cempenents is,'translated. The majo.r po.int is 
that to. determine the specific campo.nents o.f the natio.nal eco.no.mic 
develapment ebjective, it will usually be necessary to. appreach the 
prablem, first, at the general level o.f the types o.f natio.lBl o.utputs af 
go.o.ds and services and then trans'late the'se into. sp'ecific water and 
la'nd needs ar prablems. 

It shauld further be nated that the specificatio.n af co.mpanent s af 
the natio.nal ecanamic develo.pment o.bjective at either level sho.uld 
always be stated in terms o.f o.utputs (which are the beneficial effects 
af a plan), but never in terms o.f the inputs to. a plan. This also. ho.lds 
true in the specificatio.n o.f the campo.nents o.f the' enviro.nmenW quality 
o.bjective as well. 

2. Enviro.nmentaLgu,ality., ",The co.mpo.nents o.f the enviranmental 
quality objective may be directly expressed as the achievement o.f 
specific enviro.runental co.nditians such as the fo.llo.wing: 

(1) Miles o.f scenic river af specified characteristics; 

(2) Acres af eco.lagical areas o.f specified type preser ved o.r enhanced; 

(3) Reach of river meeting specified water quality standards; and 

(4) Number af o.pen space areas o.f specified type. 
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3. Participation. The actual derivation and identification of com­
ponents require seve,,,",,! diffe.r.ent a.ppro,ac.h",.s.C" An it:lHi,'l,1 point of 
departure is the n~~Qg!,~)'l.ncl r,egion~.!ec(J!l0:,!,ic:: ...n,,:lys~~ ;:<nd projections 
provided by the Cquncil. These will be useful in a first-cut definition 
of the economic parameters of the components of the objectives. More 
detailed definitions will require' i!k:-':l.~I!!1) consultation with Feder"J. 
~t,,:~e, and local of!.i.<;~ab .fal;IlJlia~ with th~ pian;'i;;gs~'iting'. Di~ect 
input from the p~blic involved at the local and regional level" is import­
ant and will be accomplished by: 

a. Soliciting public opinion early in the planning process; 

b. Encouraging periodic expression of the public's views 
orally, and recording their opinions, and considering thEn>; 

c. Holding public meetings early in the course of planning 
to advise the public of the nature and scope of the study, opening lines 
of communication, listening to the needs and views of the public and 
identifying interested individuals and agencies; 

d. Making available all plans, reports, data analysis, inter­
pretations, and other informatiol', for public inspection. ' 

Efforts to secure public participation should be pursued vigorously 
through appropriate means of public hearings, public meetings, informa­
t~on programs. citizens committees, etc. 

Definition and specification of the components of the environmental 
quality objective will' require direct consultation with groups identified 
with environmental concerns as well as with those groups within a 
planning setting whose actions have significant impacts on the environ­
ment. A broad spectrum of public groups and interests must be con­
sidered and consulted in the identification of the components. 

4. Projected conditions. The components of the objectives will be 
drawn for both current and future conditions. Projections should be 
made for selected years over a specified planning period to indicate 
how changes in population and economic conditions are likely to impact 
on the components over time. 

Economic and demographic projections should be consistent with 
the Council's natio'nal baseline projections which reflect differential 
regional groWth patterns and probable future population and economic 
conditions of all regiol!s of the Nation. Additional projections repre­
senting other views of the future may also be made. Such projections, 
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however, should be made on a ~omparable basis with the baseline 
projections to enable valid comparisons to be made between alternative 
plans based on these different projections. Because demands for 
conunodities and services are a function of price, the future needs are 
also affected by price. Therefore, the assumptions relating to prices 
used to determine the future needs IllUSt be stated. 

Environmental needs of the future should be identified iii terIllS 

of specific features of the natural environment of the area that will 

assure a continfiance of sources with limitations alleviated or a 
healthful, scenic, and aesthetically satisfying experience to all citizens. 
For instance, unique archcc;>logical, historical, and biological features 
of the area that are desired for preservation for future generations 
should be identified. Desired environmental conditions for the future 
should be explicitly stated. These environmental cOIllponent needs 
should reflect not only current preferences but should attempt to 
reflect the preferences likely to prevail in the future. 

5. Sensitivity tests. In view of the uncertainty, with respect to both 
economic and demographic change as well as the uncertainty of future 
prelerences for the components of the environmental objective, it will 
be necessary in projecting the needs associated with these components 
to show alternative levels in the future as the basis for testing the sensi­
tivity of alternative plans when evaluated against different levels of 
needs for a given component in the future. 

6. Preferences. The specification of the cOIllponents of the,objectives 
must reflect the specific effects ti'a t are desired by groups and individua 
of the planning area as well as the specific components declared to be in 
the national interest by the Congress or by the executive branch through 
the Water Resources Council. In this way the components of objectives 
will reflect local, State, and national preferences and priorities as well 
as the extent of complementarity and conflict aIllong components. 

In this regard, the identification and detailing of the components of 
the objectives should be viewed as the process of making explicit th~ , 
range of preferences and desires of those affected Py resource develOp­
ment in terms of reference that can form the basis for the formulation 
of plans. Rathe r than a single level of achievement being set forth for 
any specified component, a range of possible levels should set forth so 
that the relevant preferences can be seen for a given component. It 
should be anticipated that the initial specification of components will 
be modified (expanded or reduced) during subsequent steps in plan 
formulation to reflect the capability of alternative plans to satisfy 
component needs 'and ~o reflect technical, legislative, or administrative 
constraints. 

97 



C. EvaluatIon of Res_ou,,:ce Capabilities 

In very broad terms, the first step of specification cf the compon­
ents of objectives can be viewed as establishing the boundaries of 
demand (needs or problems) in the context of ea!'h objective. In the 
next step, evaluation or resource capabilities, the initial evaluation is 
made of the supply (availability) of the resources that can be employed 
to satisfy the current and future levels of demand. 

Resources of the planning area shall be evaluated in terms of their 
ability to llleet the current and projected demands identified for each 
cOlllponent under two sets of conditions: 

(1) Capability of resources without any planned action; and 

(2) capability of water and land reproductivity enhanced 
through management plans. An analysis of the capability of resources 
to llleet the projected demands without any planned action will reveal 
the exter.t and lllagnitude of ,unsatisfied cOlllponent needs and indicate 
the requireme nt for some specific plan of action to assure their satis­
faction. To the eXtent that the water and land resources without any 
planned action are unable to meet current and projected needs or to the 
extent that resource management enables the needs to be lllet more 
efficiently, there is an evident justification for formulating alternative 
plans. 

In this formulation step, the first task is to undertake a selective 
inventory of the quantity and characteristics of water and land resources 
of the planning a'rea and an appraisal of opportunities for further use of 
these resources. Problems limiting the use of resources should also 
be identified. 

The resources inventory should include data on all physical factors 
appropriate to the investigation. Examples of the type of information 
needed include: 

1. Hydrologic data such as rainfall and runoff characteristics, frequencies 
of high and low flows, availability of groundwater, natural lakes, marshes, 
and estuaries; 

Z. Water quality data, including dissolved oxygen temperature, turbidity, 
and mineralization; 

3. Geology and topography of the planning area; 
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4. Land capabilifS' and use classifications; 

5. Archeological, hfstorical, cultural, scenic, or unique areas; 

6. Biological resources; and 

7. Current and planned water uses. 

Based on an analysis of the inventory, the next step require s tJa t 
an appraisal be made of the capability of the resources to suppc'"t further 
use for the component needs. This would provide guidance as to the 
possible scope and magnitude of plans to meet the demands for each 
component. This appraisal would require identification of, possibilities 
for management, developrn.ent, and other opportunitie~ for action such 
as: 

1. Reser voir sites cataloged as to possible ranges of storage capacities; 

2. Preservation of scenic streams; 

3. Stream channel improvement possibilities; 

4. Land treatrre nt and enhancement measures; 

5. Preservation or enhancement of fish and wildlife; and 

6. Preservation or enhancement of a cultural or archeological area. 

These possibilities for management, development, or other actions 
will indicate, the rescurces capabilities relative to specific commodities, 
services, or environmental amenities desired by society. By proper 
selection of these development possibilities, plans may be formulated 
to meet the needs for each component of the objectives. 

Problems likely to present impediments to the attainment of the 
desired levels of, national or regional output of goods and services, 
environmental amenities, or social opportunities for the planned period 
should be identified. Problems may take the form of physical constraints, 
that limit r~source use, conflicts in resource use, legislation that 
hibits desired use or ,development, or other limitations. 
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At this point, it should be possible to generally outline the total 
development and resource use program. that al'e needed to meet current 
and projected needs for each component of the objectives. An examination 
of these potential programs may reveal conflicts and complementarities 
among them. In addition, other programs may also be available. These 
may include such alternatives as changes in production proces ses for 
increased efficiency, meeting needs by shifting demand to other areas, 
or encouraging more rapid rates of technological progres.s. 

D. Formulation Of Alternative Plans 

In the first two steps in the plan formulation process, the components 
of the objectives were specified in terms of needs and problems, the 
resource capability within the planning areas were evaluated, and the 
broad outlines of managenlent, development, and other actions were 
identified. The next step is to undertake the actual design and scaling 
of alternative plans. 

Ideally, in the presence of a situation where there are few or no 
constraints on planning and where the components of the objectives are 
essentially complementary (the satisfaction of one component need 
does not preclude the satisfaction of the other component needs), the 
formulation of a single plan would be sufficient. The only ~ required 
would be that the plan was the most efficient plan to satisfy the specified 
level of component needs. -Although in only a few instanc~s will this 
situation occur, the case does help to establish the guidelines and criteria 
to judge the range of alternative plans tpat should be formulated and the 
tests to be applied in formulating any given plan. 

The requirement for the formulation of alternative plans derives 
from the basic characl:<!ristics of the approach when more than one 
objective is involved. First, instead of the component needs of the two 
objectives being complementary, it is more likely they will be in 
conflict-the satisfaction of one will reduce the satisfaction of others. 
Second. given uncertainty with respect to future economic and demographic 
changes and the general uncertainty with respect to future preferences 
for the environmental quality objective, a single specified level of 
achievement or need satisfaction for any given component is not likely to 
be acceptable through time. Other factors contributing to the necessity 
for form~lation of alternative plans include limited resources, technical 
planning constraints, and legal and administrative constraints. 
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Suggestions as to the determination of the general nature and typeS' of 

alternative plans which should be formulated and "the number of alternatives 

which should be developed within each general type are given below. 


A first requirement is to determine the general types of alternatives to 

be developed under alternative assumptions concerning the level and 

magnitude of component needs in the future. Given a.lternative assumptions 
concerning future economic and demographic trends for the planning setting 
and the total rar.ge of component needs related thereto, a set of alternative 
plans should be prepared for each major assumption concerning the future. 
In those planning situations where there does not exist a strong linkage 
between water and land development and major shifts in economic and 
demographic trends, the Council's baseline projections will generally be used 
as a single set of assumptions about the future level of component needs required. 
Where the linkage is sufficiently strong so that water and land development may 
materially alter future economic or demographic trends, this relation should be 
reflected in alternative assumptions. Where the planning area may be w,.usually 
susceptible to other factors that could easily change in the future, it will be 
appropriate to establish a basis for a different set of alternative plans based on 
alternative assumptions concerning future change. In this. instance, a sensitivity 
check should be made to ascertain the extent to which component needs will vary 
Significantly given different assumptions concerning the future. If no significant 
variation is found, only one set of alternative plans will have to be developed. 

Within a given set of assumptions concerning future change and the compo­
nent needs associated thereto, the number and types of alternative plans to be 
developed will be determined by applying the follOWing: 

I. On a first approximation basis array component needs that are essentially 
complementary--that is, the satisfaction of one of these component needs does 
not preclude satisfaction of the other component needs or does not result in 
materially adding to the cost of satisfying the other component needs in the 
array; and 

2. From the above approximation, it should be possible. to group ccmponent 
needs and the elements of a plan to satisfy those needs that are essentially in 
harmony, each set representing the nucleUs for an alternative plan. 

At this step, relevant alternative means of meeting each of the component 
needs to be included in an alternative plan should be identified. All relevant 
means should be considered. An analysis should be made for each aiternative 
means, including an identification of the beneficial and adverse consequences 
to other component needs. The assembly of information on alternative means 
of meeting the component needs will provide a basis for selecting the most 
effective means, or combination of means, of satisfying all component needs. 
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The significance of this step is threefold: (I) It provides information on the 

effectiveness of alternative means of satisfying a component need; (2) it 

provides information on the extent of complementarity or conflict among 
component needs in relation to a particular means; and (3) it provides a 

basis for selecting alternative means for satisfying a component need in the 

formula lion of an alternative plan. 


At this point. it should be possible to formulate alternative plans built 

upon the set of complementary component needs and plan elements. These 

essentially are the building blocks for the formulation of alternative plans. 

In formulating a given alternative plan. initial consideration will be given 

to its orientation toward fulfilling the component needs for one of the objectives. 
Further additions should be made for the component needs of the other objective. 
provided that their addition to a given plan does not significantly diminish the 
contributions of the overall plan to that objective toward which the plan is 
oriented. An analysis of th~ alternative plan, in terms of beneficial and 
adverse effects, will reveal the extent of any shortfalls against the other 
objective. The process is then repeated u~til sufficient numbers of alternative 
plans have been formulated so that there is at least one plan that generally satisfies 
each specified component need of the objectives. This cloes not mean that there 
must be a pfan for each objective that excludes plan elements that significantly 
contribute to the component needs. of the other objective nor does it mean that 
a given alternative plan cannot appropriately satisfy the component needs of 
both objectives. Additional alternative plans may be required where there are 
possible conflicts among the component needs within a given objective. 

A precise number of alternative plans cannot be specified in advance but 
will be governed by the relevancy of the objectives to a given planning setting. 
the extent of component needs and their complementarity. the available 
alternative means. and the overall resource capabilities of the area under 

study. 

To facilitate comparisons and tradeoffs among alternative plans and compari­
sons of beneficial and adverse effects measured in nonmonetary terms with. 
beneficial and adverse effects measured in monetary terms, ot:le alternative plan 
should be formulated in which optimum contributions are made to the component 
needs of the national economic development objective. Additionally. during the 
planning process at least one alternative plan will be formulated which emphasizes 
the contribution to the environmental quality objective. Other alternative plans 
reflecting significant tradeoffs between the national economic development and 
environmental quality objectives may be formulated so as not to overlook a best 

overall plan. 

~ In formulatin>: alternative plans. ~o~ acceptability. effectiveness. 
II efficiency. and completeness should be apphed. 

102 

The acceptabiJ.i.t¥ test refers to the workability and Viability of the plan 
in the sense of acceptance of the public and compatibility within known insti­

. tutional constraints. 

The effectiveness test refers to technical performance of the·plan and the 

level of contributio;'io the components of the objectives. 


The e~test requires that among all acceptable alternatives. Federal 

and non-Federal, water and nonwater, structural or nonstructural, the given 

alternativ~ plan should be the least co.st means, considering all adverse effects, 

of achieVing specified components of the objectives when comparably evaluated 

according to these standards. . 


The completeness test requires that a given altel'native plan provide and 
account f~r all necessYary investments or. other actions that will be needed to 
assure the full realization of the contributions provided by the plan to the com­
ponents of the objectives specified for the planning area. This may require 
relating the water arid land resources plan to other types of public or private 

plans where they are crucial to the full realization of the contributions to the 

objectives. The rule to follow is that beneficial and adverse effects must be 

treated comparably when relating water and land resource plans to other plans. 


In formulating alternative plans to satisfy the component needs of the en­
vi~onmental quality objective. consideration may be given to an alternative which 
explicitly precludes any significant forms of physical construction or development. 
Where such a "no development!! alternative is ~onsidered·. it must be recognized 

that positive action is ll:onetheless required to assure that the "no developmentll 


concept can be realized and. further. that the particular environmental 

characteristics that it is desired to maintain or enhance through the "no 

development" alternative may change through time as a result of changfng 

conditions within a pla~ning setting" Positive actions. such as zoning or 
public land acquisition. may be necessary to accomplish the "no development" 

alternative. The test of plan completeness must be very carefully applied for 

this type of alternative pfan. 


E. Analysis of Alternative Plans 

In the previous formulation step, a series of alternative plans were 
formulated and their beneficial and adverse effects evaluated and measured in 
accordance with the aefinitions and measurement standards set forth in section ill 
of these standards. A display of the beneficial and adverse effects will be 
developed. for each alternative plan in a form similar to that shown and discussed 
in section VI. System of Accounts. 

In this formulation step. an analysis and comparison of alternative plans 

is outlined to make the following determinationS: 


103 



1. The effectiveness of given alternative plans in meeting the component needs 

of the objectives; _ 


i. The differences among alternative plans in terms of their contributions to 

the objectives and where appropriate and their effects on regional development 

and social well-being; and 


3. The relative value of those ben·eficial and adverse effects that are essentially 
presented in nonmonetary terms, in terms of what is given. up or traded off 

among plans with varying degrees of contributions tq the objectives. 


These determinations are essential to the subsequent step for selection from 
among the alternatives of a recommended plan. 

The first determination involves the analysis of how well each alternative 
plan performs against the component needs that served a. the basis for its 
formulation. The analysis should include an appraisal of any shortfalls against 
component needs for which the plan was formulated and the extent of shortfall 
against other component needs. For instance. if a given alternative has been 
formulated with emphasis on the component needs for the national economic 
development objective. the analysis should indicate the performance of the 
plan in terms of those needs and further indicate the degree to -which the com­
ponent needs for the environmental quality objective have been fulfilled 
or remain unmet. For this purpose. measures of performance should be .developed 
that characterize how a particular plan performs· against the component needs 
of the obj ectives . 

The second determination involves the systematic comparison of the performance 
of given alternatives with each other. The purpose for these comparisons is to 
portray the extent of difference among alternative plans as a: basis for reducing 
the number of alternative plans to be considered in the selection of a recommended 
plan. The comparisons should be carried out to display the type of information 
on beneficial and adverse effects shown in section VI. 

These comparisons will facilitate the evaluation of the significance of the 
differences among alternative plans. While all alternative plans will tend to 
differ. the degree and extent of difference is critical in reducing the number of 
alternative plans to be seriously considered for recommendation. 

The third determination involves a special analysis designed to provide 
an approximation of relative monetary values to those effects to objectives 
that are generally characterized and displayed in nonmonetary terms. It is 
not the purpose of the analysis. however. to convert such effects to monetary 
equivalents but to gain an insight with respec-t to the relative value of such 
effects by understanding their impact upon monetary values which. as a practical 
matter. is a generally understood common denominator for decisionmakers. 

104 

This analysis involves ext....cting information from the previous evaluation 
involved in comparison of plans. For the purposes of the special analysis J the 

alternative plan that op_umizes the national economic development objective is 

co~pa.red with the alternative plans that emphasize the environmental quality 

obJectlve. Enhancement of environmental quality • .lor example. can be related 

to benefi,cial effects foregone o"r increased adverse. effects in national economic 

development. ,Likewise, an increase in national economic development can be 

compared with adverse effects on environmental quality. From this analysis, 

it should be possible to develop an array of relative values for the nonmonetary 

effects. 


While not designed to provide a basis for conversion of nonmonetary beneficial 
and adverse effects to monetary terms. this analysis· does provide the range of 
monetary tradeoffs involved for the nonmonetary effects for a particular planning 

setting and will serve to point out that any final evaluation of the worth of 

nonmonetary effects must be seen in the context of the alternative way of using 

a particular resource. 


F. Reconsideration of Components and Alternative Plans 

As indicated in the introduction to this section. plan formulation should be 
viewed as a continuous process that must be reiterated during the overall planning 
process based upon the results of the initial consideration of plan formulation 
described above. Further. it should be noted that the level of analysis probably 
should not be detailed until the results of the initial or subsequent reiterations 
more clearly indicate the relevancy of the components of objectives to the planning 
setting and th.e range and number of alternatives that should be considered 
as the basis for selecting a recommended plan. lt should be stressed. with 
respect to alternative plans. that in the last formulation step. the selection of 
a recommended plan. only alternatives that could be favorably recommended 
for various mixes of the components of the obj ectives will be considered. 

The basis for reiteration of the plan formulation process at this point of 
for modifying certain steps in that process should be based upon the following 
considerations: 

1. Level of detail inadequate as basis for selection of a recommended plan; 

Z. Alternatives considered. result in significant shortfalls in meeting the 
component needs of one or both of the objectives; 

3. Resource capability and alternatives considered suggest that the initial 
specification of component needs 'Yas in error and requires modification; 
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4. Public policy changes occurring during the planning study suggest change 
in emphasis for the objectives; and 

5. Additional information obtained on resource capabilities or the technical 
aspects of alternative plans. 

The above considerations are only suggestive of the conditions requiring 
reappraisal and reiteration of the plan formulation process. As a general guide, 
however, in determining the extent and number of reiterations that should be 
undertaken, a judgment must be made as to whether or not new information, 
further detail, or other change in the conditions listed above are likely to 
result in either significant changes in the component needs or in the alternatives 
considered. 

G. Plan Selection 

The culmination of the plan formualtion process is the selection of a recom­
mended plan from among the alternative plans. Based upon the analysis of 
alternative plans and the results of reiterations of the plan formulation process, 
a ,.e,t of ,alternative plans s~ould, be ,deyel()p,ed,~-each one of with, given the 
relevan~ mix of contributions to comp"nents "f the objectives. could be sele,cted 
on its own merits as a recommended plan ~r ~ecommended course of action. It 
is from among the'se alternatives that a recommended plan will be selected. 

The previous formulation steps should effectively screen the number and 
types of alternatives that are to be considered as candidates for a recommended 
plan. In general, these alternatives should possess the folliowing characteristic~: 

1. For the given set of component needs, each alternative plan should be the 
most efficient"means to achieve those needs. 

2. The plans should be significantly differentiated from each other, primarily 
in terms of empl:l~sis. on oi?j~ctives; that" i-s, ~ach·a.ite~~ative plan makes a 
unique 'contribution to o':'e or both objectives not provided for by any of the 
other alternatives under consideration. Using the analysis of alternatives, 
those alternatives that may have been formulated with essentially similar 
characteristics in terms of component needs witlt only minor differences should 
be screened to select the alternative that provides the best mix of contributions 
to the sl'~c,ifi,C;'1~!. ~fc~,,!pon,e,p,Lnee,ds., _ .' • 

3. Without regard to assigning priorities or weights to the component needs 
of a particular alternative to differentiate such ;>lternative in terms of the 
other alternatives, each alternative must be "j~s.ufied" in the sense that in 
the judgement ~~ the planning organizati~n the total ben~ficial effec~s 
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(monetary and nonmonetary) to the objectives relevant to the alternative 
are equal to or exceed the total adverse effects (monetary' and nonmonetary) to 
those objectives. 

Given the above screening process, the choice of a recommended plan from 
among the remaining alternatives is·es5~.!lJ~~1!-y.a~EP.?~_c~ governed by a reason­
able andration'!l perception ,of pri"rlU,,,s anclp,,,,,,fer~,ryc~sj§1>!-!rtl}e'mix of' ", 
objectiv!'s. It is not a choice preditated upon an analysis of the most justified 
plan, since each alternative to be considered at tlils step of the overall formu­
lation process can be justified on its own merits in terms of its contributions to 
the given mix of component needs relevant to each alternative. 

If explicit priorities or weights were assigned to the beneficial and adverse 
effects to each component need of the objectives, it would be possible to select 
a best plan to be recommended'with a minimum of judgment. In most cases, 
however, such priorities or weights will not be available and, as set forth in 
Principles, selection of a recommended plan will be based upon an appraisal s~ 
that the b!",nefIcial ,and ac:l,ve!,s.,,"e!f,,_~~~,t~tlle m,t..,,~~ o~J!,cti,ves" to the best of 
curre~t \1nderstangil},g,and kno.wle<l!l,e,,,~,ef1_,,,,cJ th,e ,p.1:ioritie~ ,,!nd preferences" 
expressed by the ~ublic at,,!~! le.ye]st0.l~e ~!fect"d.bY,1!l"p.1~n., 

The basis of selection will be fully ,reported upon indicating all considera­
tions made in the selection procest:' A t:~co~m~nded plan must havel}etnatiQnal ,,' 
econ"micdevelopment benefits unless the deficiency in net benefits for the national 
ec;no~ic d~vei~p;"e;:;i ~bfe'ciive~is the result of benefits foregone or additional 
costs incurrcd to serve the envire>nmental qu,.,lity objc,ctlxl'" In such, cases, a 
plan with a less than unity b';-~efit-~ost balance may be recommended as long as 
the net deficit does not exceed the benefits foregone and the additional costs 
incurred for the environmental quality objective. A Departmental Secretary 
or head of an independent agency may make an exception to the net benefits 
rule if he determines that circumstances unique to the plan formulation process 
warrant such exception. 

An explicit presentation will be shown of the comparisons and resulting 
tradeoffs of the recommended plan to other alternative plans considered for 
recommendation. This will be shown in accordance with the system of accounts, 
in section VI. 
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VI. SYSTEM OF ACCOUNTS 

The system of public information accounts is an iniorm~tion s'ys~em 


that disp-ll'Ys beneficial.and adverseeff~~ts of ~.achpI~n. P.V" the.p.bj,e:;;.·· " 

tives and on regional development and social well-being and provides a 
ba~!J;. f'''::"cOJJ;lpar,i.ng. alternative plans. The display of beneDcial .and 
adverse effects on the 'national ecC?nomic developm~mt and envircnlnental 
quality objectives and on regional development and social well-being will 
be prepared in such manner that the different levels of achievement to 
each objective and effects on regionald~;"~i~pm";';:'t' and '~~~i~i,~eli-bCing 
can be readily dIscerned and compared, indicating the tradeoff. between 
alternative plans. " 

For purposes of accounting, the distribution of beneficial and adverse 
effects will be shown t9 wh9}'P$.9.~.ye!"they accrue. This will include dis­
play of the distributio~- of national'~c~n'omic ·devefopm\::nt. en·,.:ironr.1ental 
quality, regional development and social wel~-being effect~ to regions, 
income classes, and interest groups relevant to the particular plal~ (lnd 
will reflect the cost information specified in Section VII below. The system 
of accounts ",ill display the beneficial and adverse effects in relevant 
regions in relation to the rest of th", Nation. 

The system of accounts calls attention to the,impprtant""aspects'of­
iEJC;>E!!l~!iPl\"which must be generated and displayed if the qe"~i~~6n-
making proces,;.i:,}.<?",l?,.~_"J;f~.c;tix,e. The evaluation framework through the 
system of -accounts provides for a systematic investigation of the full range 
and extent of effects of a plan and provides for a display of this information 
in a format which is clear and useful to all participants in the decision 
process, 

l\!!,~~_!,J;!;.9.!m!.s"~ill be used for displaying beneficial and adverse 
effects and for showing and analyzing the tradeoff. anlong plans. The four 
accounts to be used are national economic development, environmental 
quality, regional development, and social well-being. 

T'!¥,!l,.series of di§-Elays will be prepared, In the first, gross beneficial 
and gross adverse effectsand net beneficial effec~s where appropriate will 
be displayed in four accounts for each alternative plan. The second series 
of displays will be used to provide a ready comparison of the alternative 
plans, 
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In the first series of displays, beneficial and adverse effects to 
be shown in each account will be in accordance with the definition 
and discussion of beneficial and adverse effects by components of the 
object Ives and on regional development and social well-being con­
tained in Sections II and III Values [or the national economic d'evelop­
ment aCcoWlt will be expressed in monetary units; values for the 
environmental quality account will be expressed in appropriCl.te 
quantitative unit:::; or qualitative terI.l1.s; and the regional development 
account and the social well-being account will include a combination 
of monetary units and other appropriate quantitative units or quali­
tative terms. Tables I, 2, 3, 4, and 5 illustrate the nature and the 
content of the first series of displays. 

Table 1 is a schematic diagram of the system, of accounts and 
illustrates the basis for summarizing beneficial·and adver'se effects 
in each account.. Table I indexes the""d<otailed display of beneficial 
and adverse effects by components in tables 2., 3, 4, c".nd 5. The 
componen~~ of the nationa.l economic deve lopment account appear 
in table 2. The components of the ~nvironrnental quality account 
appear in table 3. The cOlnponents of the re"gional dc';elopment accou­
tant appear in table 4. The conlponents of the social welt-being 
accollnt appear in table 5. The tables include hypolhetical data on 
beneficial and" ad,'erse effects as examples only. These should not be 
considered necessarily inclusive as to speciiication of components or 
coverage nor should they be considered mandatory. The appropriate 
components should be specified in each planning st;'dy. 

For the purposes of accounting for regional development the 
standard set of economic accounting areas designated by the Water 
Resources Council will be used. The Council will maintain a set 
of economic projections for these economic accounting areas and a 
capacity to provide additional analysis for planning studies on request, 
The economic area projections will be compatible with the Council's 
projections of national growth. 

A plan may have effects on one or mpre of the economic 
accounting. areas. As many economic accounting areas as necessary 
will be included in order to cover the geographic area relevant to the 
regional development account. The effects of a plan upon the 
individual economic accounting ;a.reas comprising' this geographic area 
should be identified in the planning report in order to take account 
of the plan in subsequent evaluations of prob lems and needs. 
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The syst<'m of accounts will also display the beneficial and 
adverse effects for the geographic area relev~nt to the evaluation of 
the regional development account in relation to the other parts of 
the Nation. The number of economic accounting areas to be used 
will vary, dependent on the information available and the extent of 
the effects of the plan. It is not proposed that the effects of a plan 
be identified acros.s all of the individual econom.ic accounting areas. 
The evaluation will, however, as a minimum, analyze the effects of 
a plan upon the geographic area relevant to the evaluation of the 
regional developm';nt account and the rest of the Nation. If a plan 
results in substantial effects upon other regions of the Nation, the 
regions should be identified and the effects evaluated. 

The incidence of national economic development adverse and 
beneficial effects across the system of regional accounts must sum 
to the total national economic development.adverse and beneficial 
effects evaluated for the plan. The incidence of locational effect", 
both beneficial and adverse, across the system of regional accounts 
must sum to zero for beneficial effects and must SUln to zero for 
adverse effects. In cases when an effect category includes both 
nationa,l economic development effects and loeational effects, the 
sum of the effects for that category across the system of regional 
accounts will equal the total national economic development effects 
included in the category. 

The use of the standard set of economic accounting. areas will 
not, however, ru Ie out the use of other regions such as hydrologic 
regions or States whose delineations are important in measuring 
beneficial or adverse effects on specified components of the regional 
development account. However, in such cases, the evaluation 
should also include an analysis of the effects of a plan utilizing the 
standard set of economic accounting areas. 

Table 4 shows iruormation for region I, region Z, and the rest 
of the Nation to illustrate that the system of regional accounts is to 
show the major incidence of the plan and the relation to the rest of the 
Nation. 

The second series of displays (table 6) will be used to provide a 
ready comparison of alternative plans. Each of the alternative plans 
will be paired with the recommended plan so that the advantages and 
disadvantages of each can be compared. Other comparisons between 
alternative plans ·may be displayed where relevant. The information 
needed for this second series of displays. will be taken from the first 
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series. The information should be surnrnari:oed an·d condensed· to 
make it as brief and yet as meaningful as possible. Differences 
between the recommended plah and alternatives should be· set forth 
in a consistent manner so that positive and negative differences in 
beneficial and adverse effects are readily discernible. Table 6 
illustrates the nature and content of this series of displays. 

These tables illustrate the system of accounts. In some cases 
more or less detail may be needed. Appropriate summary tables 
should be used. 

TABLE I-Schematic Diagram of System of Accounts 

Account Beneficial and adverse effects 
National econol'Ylic (See table Z for example 

development. display of effects by 
component. ) 

Environmental (See table 3 for example 
quality. display of effects by 

component. ) 
Regional development (See table 4 for example 

Region I. display of effects by 
Region Z. . component. ) 
Rest of Nation. 

Social well-being (See table 5 for example 
display of effects by 
component. "> 

TABLE Z-Beneficial and Adverse Effects for a Plan (Use 
Additional Tables for Each Alternative Plan) 

National Economic Development 

Components Measures of effects 
Beneficial effects: 

A. 	The value of increased 

outputs of goods and 

services. Examples 

include: 


(1) Flood control----------- $1,000,000 
(Z) Power------------------ 1,000,000 
(3) Water supply ____________ 1,000,000 
(4) lrrigation--------------- 1,000,000 
(5) Recreation-------------- I; 000,000 
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(6) 	Use of labor resources otherwise 
unemployed or underemployed in 
construction or installation 
of the plan--------------I,OOO,OOO 

B. The value of output resulting from 
external economies, Examples 
include: 

(I) 	 Economies of scale in 
subsequent processing ----I, 000, 000 

(2) Reduced transportation costs as 
~esult of road 
relocation---------- ___ 1,000,000 

Total beneficial effects--~ 8,000,000 

Adverse. effects: 
A. 	 The value of resources required for 


a plan. Examples include: 

(I) Project construction 

and OM&R------------- 3,000,000 
(2) Project pumping power--- 1,000,000 
(3) 	Labor resources displaced 

and subsequently 
unemployed------------ 500,000 

B. 	 Losses in output resulting from external 
<jiseconomies. Examples include: 

(I) 	 Diseconomies of scale in subsequent 
processing for displaced 
activities-------------- 500,000 

(Z) 	Increased· transportation costs 
as result of road 
relocation------------- 1,000,000 

Total ady;erse effects---- ~-:om> 

N~t beneficial effects---------- Z, 000,000 
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TABLE 3. -Beneficial and Adverse Effects for a Plan 
(Use Additional Tables for Each Alternative Plan) 

Environmental Quality 

Components 
Beneficial and adverse 

effects: 
A. 	Open and green 


space, wild and. 

scenic ri.vers, lakes 
beaches, shores, 
mountains and· wilder­
ness areas, estuaries, 
and other areas of 
natural beauty. 

B. 	Archeological, 
historical, 
biological, and 
g"ological resources 
and selected ecological 
systems. 
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MEiasures of effects 

Example include: •
1. Create lake with 3, 500 

surface acres, 70 miles 
of shoreline. and depth 

of 80 feet, with high 

quality wat,er and 

excellent access. 


Z. Create 600 acres of open 

and green space along 

creek, 1,000 to 1,5000 

feet wide, with good 

access and located 4 

miles from city. 


3. Inundate 3,500 acres of 

open and green space, 10 

miles long and liZ-mile 

wide, located along stream 

and near city. 


Example include: 
1. 	 Pres'erve recognized 


historical archeological 

feat~re and enhance 

access to feature. 


Z. 	 Enhance wildlife habitat 

by acquisition of 500 

acres mixed forest, 
pastureland; construction 

of three small ponds with 

SO surface acres expected 

to maintain duck and 

pheasant. population of 

5,000 and 10,000 birds, 

respectively. 


3. 	Disrupt 3,000 acres of 

wildlife habitat due to 

interior access roads and 
adjacent picnicking and 

camping sites, with 




possible decrease in 2. Rescrvior is to be" located 
deer. pheasant. and at site with SOlTle unique 
duck population. species of plants and 

wild.erness qualities due 
c. The quality of water, Example include: to limited access but 

land, and air resources. 1. Meet State water quality which is a, very efficient 
standards over ZOO reservoir site .. 
miles of stream below 
reservoir. 

Z. Enhance esthetic appeal 
of land adjac ent to 

reservoir by selected 
clearing and enhance 
visual enjoyment by unique 
design and location of 
acces s roads. 

3. Prevl'nt erosion by 
provision of 500 acres of 
grassed waterways and 
implementation of crop 
rotation practices on 5,000 
acres of land. 

4. !ncr~ase salt concentration 
over 50 miles of stream 
from X p. p. m. to Y p. p. m. 
due to salt load in return 
flows. 

5. Increase erosion over 2,000 
.acres due to access road borrow 
pits and denuded recreation 
sites as a result of expected 
concentrated use.; slit l:ca'3 
downstream of reservoir 
e'stimated to increase X tons 
per· year. 

D. Ireverslble commitments Example include: 
·of resources to future uses. t. Preserve low cost reser­

voir site by recommending 
development of well field 
fer'municipal water supply 
at slightly Ilreater 'cost to 
the national economic 
development objectiv". 115 
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TABLE 4.~-BEHEF1ClAL lIND ADVERSE EFFEL"':'S FOR A PLo\R 
(USE ADDITIONAL'TA5tl::S F(lR EACH ALTERNATIVE PLAtO 

REGlfflMl. DEVF.t..'ll''HENT 

Me".urerl.ent of F.ffl!.cce 
RII' lott 1 Plannin Area RI!' too 2 Ad. acent Are. ",1' 

Compooentl Total rel'1ll D.l.r~~: Users Rcc: Other Total In. Dlr~~!' Uler. Ree. Ocber M.~!on I S~I')' 
Income ~ 
A. Benetic!.l ,nectl: 

•• 	lbe volue of Incre..ed out .. 
putl of good, and "rYtee. frOll 
a phn to the lUlere rel1dtftg in 
the region under cOrLItderatiOl:l. 
Exalllple. include: 

Flood. ,ontrol -.-------------­Power --- ..... -.-- ..---~ .. - .......... -­ . $300,00.0,500.000 $ 0"noo,ooo ,.100.000 400,000 010 010 nOO'ODD/Il'OOO'OOO0 1,000,000 
Wuer 8upply ..... - ..----.......... --­ . O· 0 0 0 0 0 1.000,000 
Irrigation .------......-------­ 500,000 500,000 0 0 0 0 1,000,000 
Recrutit'".\ -------.-- .. -----.... 300.L~OO 0 0 300.000 0 300.000 l.~OOO.OOO 

1. The value of. output 1n the 
regton under oonllderatloa. re­
autUng frOll the UI' ia can. 
ItruCti(lR or illltallatloR of 

~;~.~~~.O!n!::~~y::·:'~::..lemployed. v.xalfiplu include: I I I I I I I I I I I ~.... 
EmploY;llP.nt for project " ' 

.:o.nn:ruc~iOR ._u.._........_ 1,000,000 0 0 0 I,OOO ..~!lO 0 0 0 . 0 0 ' 0 1,000.000 
2. 	Addlt'ioaal net lncClllle .ecru­

tns to the r.a1on under coo.. 
• 1derniOlJ fro. the con.truc·­
t'1on 01'" implementation of III 

plan· and (rOIl! other econO'lllic 
.~tivitle. induced by open.. 
tiona of .. plan. Examplel 
ln~".' . 

~:::2!~:~~YVO~:~!~~RIl 
cubaequllut net reg1!:m.l' 

UOO OOO I 1Ex!:~~~!:·:~·l;;~;t;~ ..- .. rl
• • °1 °1 °1 .. 000 ,0001 0 I, 0 I 0 I ,I 0( .1,000,000 

recreaUOII.l.u and aub .. 

, , :::e~::/~~~~~~ ..~~: I +500.000 I 01 0,1 01 500.0001· +500,000 I D I 0 I , 01 soo.ood .. 1,000,00{ 
b •. The. vahle of ·outpu,",. to thp " 
.z-eglon under, conl1d.tatlon te~ 
at.lt.i~g frOlll,externaI- IIIconOfDl1.a.1 
Example. include: . 

Econom..1es of scale:ln sub .. 
sequent proce•• ing ... -- ..- ... , SOO,OOO 

Reduced tranaportatiOIl co.t• 
•• re.ult of roU "e" ' 
location ...______ ____ f.."'"l,J!O!;!!OOI...!!!OO!l!O+_.........!!.f__--''+...,.-'_-''-f-Lo.!!l!!l...!!!'''+__--''+""<-<_,..!!-i-__''+.;....._--''i-__-''t__--',..,===
..lo..... .. 

Total benefIcial eff.ct. 

Tablc 4. __ Bcnoficllt1. and Adverse EHp.ctlll for • P~an -- Contiaued 

Ht:~'!iur("~nl: of Effp.cta 
Rcdnn I (P13nn1nv.. A.rp.o 

Cornp<.mentll Direct Ulers 
Total Pam I Ctt)" I Rec. Othcr 

B. Ad\'~r1e .ffects: 
II. 	The vGlue of re· 

S'Nrcu contributed 

fr;J1II with.ln the regiOO 

\llId(l\' coullderatiOD to 

achhve the outputl of 

II p1.on. ExaDlples in.. 

C'lude: 

, LIJndc, 	 essements, 


rlghts-of·way - .. -

Cenarnl taxa. -.-•• 


1. 	l"a~nt through 

taxtls, alsc..arM-ntl. 

or niJr.burllt'lQ(!nt b)" 

thu reglo!! under can.. 

sid~ratJ"n for re" 

sOllrces contributed 

to Lhe plsn froID. out .. 

lidr. the region. Ex­

omplea include: 


Power retmbur8t!l!IrIInt· 250,000 ,250,000,
"'Ater supply reba· 

State, 
Local Total 
Cov't. 

Redon 2 (Ad,1acent Area 
Direct Users

Fam I City 'I Rec, Other 

burlal!loi!nt ... -_ .. - .. ­ SOO,OOO 0 500,o~1 :,Irr180t ion repay.. 

tnel.t - .. _- .. - .... - ..-­ 250,000 250,000 	 250,000 2.50,000:1 :1 02,~o~~1~rfe~s~~~etSan:-: 1 500.000 1 01 01 at 01 500.00°1 QI 

pAyments frOTll .ource. 

outaide the reslon to 

(lth ....... t ... ""'''''.ployad. 

or underemplnyed re­
80urcea and displaced 

resource .. ruidlng In' 

the ri!lglon undtlr con.. 

• 1deration. ExalD.ple. 

include: 

Los, of State unem.. 


ployment cOlllpen.... 

tlon:- ..--·- ..­
(8) Employment for 

250,000250~0~1 

project construc­
tiOD bv OH&R - ..... +500,000 I 01 500,000 0 0 0 0 0 0 0 

(b) Employmeat ln 
activities induced 
by 3Qd stellllllng 
frOlll project open 
tioa -:- ................ .. 

(c) Induced unelllplo)" 
lIIeRt in d1Bplaced 
activlt1aa ----•• 

25o,o~1 ,:1 250,000 
250 000 -100 000 -ISO 000 

0 0 

0 

o +250,000 

° -250 000 

0 2S0.000 

-100 000 ,..150000 

0 

0 
- Continued 

Rest 
·State, of 
Local Nation 
Gov', 

l 


o -500,000 

0 ..500,000 

a +500.0001 

SUllllDAry 

.......... 
500,000 


500,000 


500.000 __5_00.000 



• • 
table ~."'" Sp.nefictal And Aclvara. lfffcU fo~ A Plea ... (cmtiD.... 

Hea.uru.ent of Elf.cts 

ReRion 1 (rlannirut Area 


,C.pODNlt. 
 Din~t t!..re Stat. 
Totd F.n I City I be. .....1Ot~r Total r.n 

Cov't. 
T 

3........ 'n ...pu, "'/_ -I
the reSion under COlt... 

8tderatiaa. r..ulUII.I 

(rW!. labor rl,ourcoa 

dbplaced aod ..,b­
.equlatl,. uMllplo,.d: 

NJ. eXRlPle fa: 


ladu..:ed u.....lOJMDt 

1111 .uphced Ie.. 
 I I I
Civit!"'...·......n.......... 
 300'000 1M 990 200 099 01 ....0001 100....1 lUO.OOO 

6. 	Lo.. of ael: 1nc_ 

in the resioa \lDIIar 

cOftli'l!I'atiOD !toe 

other ecotlOllic ae· 

tiriU.. d:l.llpl.-ced 

by conatrucUoa 01' 


operation of a pia. 

An Ixample :La: 

Lo.. of net inco. 


ill. di.plccld Ie" 

Uvit1.a iaduced ., 

and It-tnl fro. 

a&T1culturat opara­

Uou inundated b, I 

- project n._.......... _.. 
 +500.0001 250 0001 250 OQ(] +500.0001 250.0001 .on ...•. tos... in output " .. 
lulUliS fro. Ixtenal 
,.ii,,_,"tI_~. i.O uler. 
rel'idblS in thl rlSioa 
UDder coa.i.eration. 
Ex..,le. iDc1udl: 

DiUCOQOIail' of .call 

la .ublequent pro­

ce,.ing for .11­
~1ae.HJ acthitte.-­ o 

'" 500,'"IneTa..ed traDapoT­

tatlon co.c. •• a 

r••ult of road re" 

locatlonl -_.. _.. _._.,. 1,000.000 

Total aciwl'lI: 

effect.................. .. 


Het benefici.l .ffaetl"" 

ltat. 
Otblr ""aICav'tt 

500,'" 

t_nnn_nnn 

.... 
of IS.....,.

.et1oe -

~ 

CD...... 

... ....1 

500,000 

.000._ 

NOTE: 8tidhdy, the incl'eacI of benefic..1 an' adwil'u effects for other cOllpOaeDt. of the: RtaslDftat DeYl.IOpMftt .C~OUD.t -would be .bowa. for appl'oprljlt.
srouP' or ct...... 

Table 4,--Beneficial and Adverse Effects for a Plan -- Continued 

Measures of effects 
Components Region 1 Region Z Rest of Nation 

(project area) ___(Adjacent area) 

B, Employment: 
Beneficial effects: 

Increase in the number and types 
of jobs resulting from a plan in the 
region under consideration. Ex­
amples include: 

Employment for project 
construction--------------­

Employment for project OMIoR-

Employment In service and 
trade activities induced by 
and stemming from project 
operation 

Total benefici~ effects----­

ZOO semiskilled jobs 100 semiskilled JOD. -zoo semiskilled 
for 4 years for 4 years jobs for 4 years ...... ... 

50 permanent semi­ 5 permanent semi­ -5 permanent semi­
skilled jobs skilled jobs skilled jobs 

900 permanent semi- 95 permanent semi- -45 permanent semi­
skilled jobs skilled jobs skilled jobs 

zoo semiskilled jobs 100 semiskilled jobs -ZOO semiskilled jobs 
for 4 years for 4 years for 4 years 

950 permanent semi- 100 permanent semi- -50 permanent semi­
skilled jobs skilled jobs skilled jobs 

- Continued 



Table 4.--Beneficial and Adverse Effects for a Plan -- Continued 

MeaSUl'e of effects 
Components Region I Region Z Rest of Nation 

(Project area) (Adjacent area) 

Adverse effects: 
Decrease in the number and types of 
jobs resulting from a plan in the 
region under consideration. An 
example is: 

Employment in displaced activ­
ities induced by'and stemming 
from agricultural operations N 

o 

inundated by project. 50 permanent semi- ---------------- -50 permanent 
... 

skilled jobs semiskilled jobs 

Net beneficial effects--------------- 200 semiskilled jobs 100 semiskilled jobs -ZOO semiskilled 
for' 4 years for 4years jobs for 4 years 

900 permanent semi- 100 permanent semi­
skilled jobs skilled jobs 

- Continued 

Table 4, --BenefiCial and 'Adverse Effects for a Plan .-- Continued 

Measure of effects 
Components Region 1 Region 2 Rest of Nation 

(Project area) (Adjacent area) 

C. Population distribution 
Beneficial and adverse effects: 

PopUlation distribution within 
the region ul).der consideration 
and among regions in the 
Nation. Examples include: 1. Create 1.00'0 per- ----------------­ -500 permanent jobs 

manent jobs sup- and population of 
porting a popula- 1,750 people 
tion of 3.500 people ...
in a region, which N... 

, historically has had 
a high rate of out 
migration. 

2----------------- Induced traffic as -y permanent jobs 
result of reduced and z population 
transportation costs 
estimated to increase 
production of steel by 
x tons, involving y em­
ployment and z popula­
tion in City which is 
highly industrialized 
presently 

- Continued 



Table 4. --Beneficial and Adverse Effects for a Plan -- Continued 

Measure of effects 
Components Region 1 Region Z Rest of Nation 

(Project area) (Adjacent area) 

D. Regional economic base·and stability: 
Beneficial and adverse.effects: 

Economic base and economic 
stability of the region under 
consideration. Examples include: 1. 	Create 500 per­ Create 100 per- -100 permanent jobs 

manent"jobs in a manent jobs in a 
new industry new industry 
offering high in­ offering high in­
come stable year­ come ·stable year-

N 
around employ­ around employ- N .... 
ment resulting in ment ·resulting in 
diversification of .diversification of 
employmen.t base employment base 

Z. Create 100 per~ -75 permanent jobs -25 permanent jobs 
manent jobs in 
concentrated in­
dustry with seas­
onal employment 

- Continued 

Table 4. --Beneficial and Adverse Effects for a Plan -- Continued 

Components Region 1 
(Project area) 

Measure of effects 
Region Z 

(Adjacent area) 
Rest of Nation 

E. Environmental conditions of special 
regional concern: 

Beneficial and adverse effects: 
The quality of water resources. 
Examples include: 1. Meet State water 

quality stal)dards 
over 50 miles of 
stream below res­
ervoir 

Meet State water 
quality standards 
over 100. miles of 
stream beginning 
50 miles below 

Meet State water 
quality standards 
over 50 miles of 
stream beginning 
150 miles below 

reservoir reservoir 
2-----------~---- lncrease in salt con- lncrease in salt con­

centration over 
25 miles of stream 
from point x to 
point y due to 
salt load in re­
turn flow 

centration over 
Z5 miles of stream 
from point y to 
point z due to 
salt load in re­
turn flow 

... 
N .... 



Table S.--Beneficial and Adverse Effects for a Plan 
(Use Additional Tables for Each Alternative PI!!!2.. 

Social Well-being 

Components Measures of effects 

Beneficial and adverse effects: 
A. Real income distribution. 

Examples include: ------ 1. Create 1,000 low to medium income per­
manent jobs for unskilled and semiskilled 
workers. 

2. 	Plan has distribution of benefits by income 
class over first 20 years of operation as 
follows: 

Percentage of Percentage 
Income class adjusted gross benefits in 

(Dollars) income in clas's class 
Less than 3,000- 11 22 
3,000-10,000--­ 62 64 
More than 10,000 27 14 

3. 	Reimbursement, taxes, and lands, easements, 
and rights-of-way contributed by region 1 
total $2.25 million. These contributions 
have a distribution by ~ncome class as 
follows: 

Percentage of Percentage 
. Income class adjusted gross contributions 

(Dollars) income in class in class 
Less than 3,000- 11 25 
3,000-10,000--­ 62 60 
More than 10,000 27 15 

S. Life, health and safety. 
Examples include: ----- 1. Provision of 100-year flood protection to 

city. 
2. 	Production, of x tons of fresh vegetables 

during winter months. 
3. 	Create 10 small pools with drawdown of 

reservoir with attendant increase in 
mosquito population. 

- Continued 
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Table 5.--Beneficial and Adverse Effects for a Plan -- Continued 

Components 	 Measures of effects 

C. 	 Educational, cultural, and 
rec.eationalopportunities: 

Beneficial and adverse 
effects: Examples in­
clude---------------- 1. Create diversity of recreational oppor­

tunity by provision of (a) 10,000 man­
days boating; (b) 5,000 man-days fishing; 
and (c) 20,000 man-days picnicking. Re­
d~ce excessive use of recreation facili­
ties on peak days and thereby improving 
aesthetic quality of recreation experience' 
at exisqng facilities. 

2. 	Influx of.'500 construction workers will 
place Severe burden on educational 
facilitibs over 4-year construction period. 

D. 	 Emergency preparedness. 
Examples include: ------- 1. Provide 100 mw, hydroelectric power 

centrally located in region nof dependent 
upon importation and movement of fuel. 

2. 	Proposed plan for preservation of scenic 
river will require using optimum sus­
tained yield 'of groundwater resources to 
serve anticipated population over next 
20 years. 
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Table 6.--Summary Comparison of Two Alternative Plans 
(Use Additional Table for Each Relevant Comparison) 

Difference (recom­
Account Plan B Recommended plan mended plan minus 

Plan B) 

National Economic Development: 
Beneficial effects---~-----­ $5,000,000 $8,000,000· +$3,000,000 
Adverse effects-------.----­ 5,000,000 6,000,000 + 1,000,000 
Net beneficial effects------­ o 2,000,000 + 2,000,000 

Environmental Quality: 
(Use same component stubs for 
beneficial and adverse effects 
as illustrated in table 3. Ex~ .., 
amples follow.) 

N,... 

Beneficial and adverse effects: 
A. Open and green space, 

lakes A. Create lake with A. Create lake with A. Create larger lake 
3,000 surface acres, 3,500 surface acres, by 500 surface acres, 
60 miles of shore­ 70 miles of shore­ 10 miles of shoreline 
line and depth of 70 line and depth of 80 and 10 feet of depth. 
feet with high qual­ feet with high qual­ Either plan would have 
ity water and excel­ ity water and excel~ high quality water and 
lent access. lent access. excellent access. 

- Contil1ued 

Table 6 .--Summary Comparison of Two Alternative Plans -- Continued 

Difference (recom­
Account Plan B Recommended plan mended plan minus 

Plan B) 
Beneficial and adverse effects: (Con'd.) 

A. 	 Open and green space, 

lakes - Continued 


B. 	Archeological resources: B. Inundate recog­
nized his torical 
archeological 
feature. 

Inundate 3,500 acres 
of open and green 
space, 10 miles long 
and 1/2 mile wide, 
located along stream 
arid near city. 

- Continued 

Inundate 3,500 acres 
of open and green 
space, 10 miles long 
and 1/2 mile wide, 
located along stream 
and near city. 

B. Do not inundate r,!,­
cognized historical 
archeologiCal feature. 

... 
N .... 



Table 6.~~Summary Comp~ison of Two Alternative Plans ~~ Continued' 

Difference (recom~ 
Account. PlanB Recommended plan mended plan minus' 

Plan B) 

Resional Development: 
Region 1 ~ Components 

A. Income: 
Beneficial effects~-----­ $5,000,000 
Adverse effects-------­ 3,000,000 
Net beneficial effects---­ 2,000,000 

B. Employment: 
Beneficial effects: 

Project construction 
employment--------­ 1. 300 semiskilled 

jobs for 3 years. 

Project OLM employ­
ment--------------- 2. 40 permanent semi­

skilled jobs. 

Employment in service and 
trade activities induced 
by and stemming from 
projec~eration--- 3. 850 permanent 

semiskilled jobs 

$6,800,100 
3,550,000 
3,250,000 

1. 200 semiskilled 
jobs for 4 years. 

+$1,800,000 
+550,000 

+1,250,000 

1. -100 semiskilled 
jobs per year" for 
3 years, but +200 
semiskilled jobs for 
1 year. 

ID 
N... 

2. 	50 permanent semi- 2. + 10 permanent semi­
skilled jobs. skilled jobs. 

3. 	900 permanent 3. *50 permane"t 
semiskilled job,. semiskilled jobs. 

- Continued 

Table 6.--Summary Comparison of Two Alternative Plans -- Continued 

Account Plan B Recomme1\ded plan 
Difference (recom­
mended plan minua 

Plan B) 

B. Employment - (Con'd.) 
Adverseeffects: 

Employment in activities 
induced by and stem­
ming from displaced 
agricultural opera­
tions-------------­ 1. 15 permanent seml­ 1. 50 pe~anent seml- 1. +35 permanent semi­

skilledjobs. skilled ·jpbs. skilled jobs. 

Net beneficial effects--­ 1. 300 semiskilled 
jobs for 3 years. 

1. 200 semiskilled 
jobs Eel " e... 1. -100 semiskilled 

jobs per year for 3 
years, but +200 .emi­
skilled jobs for 1 year. 

0­
N... 

2. 875 permanent 
semiskilled jobs. 

2. 900 permanent 
semiskilled jobs. 

2•.+25..p.~anent 
semiskilled Jobs. 

- Continued 



Table 6.--Summary Comparison of Two Alternative Plans -- Continued 

Account Plan B Recommended plan 
Difference (retom­
mended plan minus 

Plan B) 

C. Population distribution: 

D. Regional economic base 
and stability: 
Beneficial and adverse effects by 
component evaluated in Tab1e 4 
would be compared for the alter­
native plans and differences 
between plans noted: 

E. Environmental conditions of 
special regional concern: 

o 

'" .... 

Region 2 - Components 
A. Income: 

Beneficial effects------­
Adverse effects-------­
Net beneficial effects---­

$2,500,000 
2,600,000 
- 100,000 

$2,600,000 
2,950,000 
- 3.50,000 

+$ 
+ 

100,000 
350,000 
250,000 

- Continued 

Table 6. --Summary Comparison of Two Alternative Plans -- Continued 

Difference (recom­
Account Plan B Recommended Plan mended plan minus 

Plan B) 

B. Employment: 
Beneficial effects: 

Project construction 
employment------­ 1. 100 semiskilled L 100 semiskilled 1. Same number of 

jobs for 3 years. jobs for 4 years. semiskilled jobs per 
year for 3 years, but 
+ 100 semiskilled jobs 
for 1 year. 

Project O&M employ­
ment-------------­ 2-----------------­ 2. 5 permanent·semi~ 2. + 5 permanent semi­

.... 
'"... 

skilled jobs. . skilled jobs. 

Employment in service 
and trade activities 
hulaeui 8y 2nd stem­
ming project opera­
tion.--------------­ 3. 80 permanent semi­ 3. 95 permanent semi­ 3. + 15 permanent semi­

skilled jobs. skilled jobs. SKilled jobs. 

- Continued· 



Table 6.--Summary Comparison of Two Altem.atlve Plans -- Continued 

Difference (recom-. 
Account PlanB Recommended plan mended plan minus 

Plan B) 
B. 	Employment - (Con'd.) 

Adverse effects: 
Employment in activities 

induced by imd stem­
ming from displaced 
agricultural opera­
tions-------------­

Net beneficial effects--­

1. 	5·permanent semi­
skilled jobs. 

1. 100 semiskilled 
. jobs for 3 years. 

2. 	75 permanent 
semiskilled jobs. 

1. 	100 semiskilled . 
jobs for 4 year•• 

2. 	100 permanent 
semiskilled jobs. 

- Continued 

1. -.5 permanent semi­
skilled jobs. 

1. Same number of semi­
skilled jobs per year, 
for ryears, but + 100 
semiskilled·jobsper 
year for 1 year. 

N ....... 

2.25 permanent 
semiskilled job•• 

Table 6. --Summary Comparison of Two Altem.ative Plans -- Continued 

Difference (recom­
Account PlanB Recommended plan mended plan minus 

Plan B) 

C. Population distribution: 

D. Regional economic base, 
and stability: 


Beneficial and adverse effects 

by component evaluated in Table 

4 would be compared for the 

altem.atlve plans and· differences 

between plans noted. 
 .... .......E. 	Environmental conditions of 

special regional concem.: 

- Continued 



---------,.-­

Table 6.--Summary Comparison of Two Alternative Plans -- Continued 

Difference (recom­
Account Plan B Recommended plan mended plan minus 

Plan B) 

Rest of Nation - Components 

A. 	Income: 

Beneficial effects-----a - $ 500,OOC - $1,400,000 - $ 900,000 

Adverse effects--------­ 700,000 .I. .500,000 - 1,200,000 

Net beneficial effects---- - l,ZOO,OOO 900,000 + ~1l;01l0 


B. 	Employment: 

Beneficial effects: 
 ....

Project construction '" employment--------- 1. - 300 semiskilled 	 1. - 200 semiskilled 1. + 100 semiskilled 
~ 

jobs for 3 years. jobs for 4 years. 	 jobs for 3 years, 
but - ZOO semiskilled 
jobs for 1 year. 

Project O&M employ­
ment--------------- 2----------------- 2. -5 permanent semi- 2. - 5 permanent semi­

skilled jobs. skilled jobs. 

- Continued 

Table 6.--Summary Comparison of Two Alternative Plans -- Continued 

Difference (recom­
Account Plan B Recommended plan mended plan minus 

Plan B) 

B. Employment - (Con'd.) 

Beneficial effects - (Con'd . ) 
Employment in service and 

trade activities induced 
by and stemming from 
project operation---- 3. - 25 permanent 

semiskilled jobs ~ 

Adverse effects: 
Employment in activities 

induced by and stem­
ming from displaced 
agricultural opera­
tions-------------- 1. - 15 permanent 

semiskilled jobs. 

Net beneficial effects--- 1. - 300 semiskilled 
jobs for· 3 years. 

2. 	 - 10 permanent 
semiskilled jobs. 

3. 	- 45 permanent 
semiskilled jobs. 

1. 	- 50 permanent 
semiskilled jobs. 

1. 	- ZOO semiskilled 
jobs for 4 years. 

1. 	0 permanent 
semiskilled jobs. 

- Continued 

3. 	- 20 permanent 
semiskilled jobs. 

.... 
'" ~ 

1. -35 permanent 
semiskilled jobs. 

1. 	+ 100 semiskilled 
jobs for 3 years. but 
- ZOO semiskilled jobs 
tor 1 year. 

Z'. + 10 permanent 
semiskilled jobs. 
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Table 6.--Swnmary Comparison of Two Alternative Plans -- Continued 

Difference (recom­

Account Plan B Recommended plan mended plan minus 


Plan B) 


C. Population distribution: 

D. 	Regional economic base 
and stability: 

Beneficial and adverse effects by 

component evaluated in Table 

4 would be compared for the 

alternative plans and differ­

ences between plans noted .. 
 .., 

...'" E. Environmental conditions of 
special regional concern: 

- Continued 

Table 6.--Summary Comparison of Two Alternative Plans -- Continued 

Difference (recom­
Account Plan B Recommended plan mended plan minus 

Plan B) 

Social Well-being Components 
(Use same component stubs 
for beneficial and adverse 
effectS as illustrated in 
Table 5. Examples follow.) 

Beneficial and Adverse 
effects: 

A. 	 Real income distribu­
tion----------------­

... ...'" A. Plan is neutral in A. Plan has distribu- A. Increase distribution 
distribution of bene- tion of benefits by of real income to low 

fits by income class income class over income persons. 

over first 20 years' first 20 years of 

operation with per- operation as follows: 

centage distribution of 

benefits by i~come class (Con'd. on next page) 

the same as percentage 

distribution of adjusted 

gross income in class. 


- Continued 



'J:able b.--Swiunary Comparison of Two Alternative Plans -- Continued 

Difference (recoiD­
Account Plan B Recommended plan mended plan minus 

Plan B) 

A. 	Real income.distribution (Cem'd.) 
FollOwing table is re­
Hected.under "Recom­
mended plan" 

Income clus 
(Dollars) 

Percentage of 
adjusted gross 
income tn· clus 

Percentage 
benefita in 

class 

Less than 3, 000--­
3,OpO-l0,OOO----­
More than 10,000-­

11 
62 
27 

22 
64 
14 

......... 

. B. Life, health, and 
safety B. Provide 100-year B. Provide 50-year B. Do not provide 100­

flood protection to flood protection to year flood protection 
city. city. to city; provide 50­

year flood protection 
to city. 

- Continued 

Table 6.--Summary Comparison of Two Alternative Plans -- Continued 

Account Plan B Recommended plllD 
Difference (recom­
mended plan minus 

. Plan B) 

C. Educational, cultural 
and recreational oppor­
tunities: C. Create diversity of 

recreationaloppor­
tunity by prOvision 
of (a) 7,500 man­
days boating, (b) 
4,000 man-days 
fishing, and (c) 
20,000 man-days 
picnicking. 

C. Create diversity of 
recreational oppor­
tunity by provision 
of (a) 10,000 man­
days boating, (b) 
5,000 man-days 
fishing, and (c) 
20,000 man-days 
picnicking. 

C. + 2,500 man-days 
boating and + 1,000 
man-days fishing. 

g;... 
D. Emergency preparedness: D. Plan would re­

quire using opti­
mum sustained 
yield of ground 
water resources to 
serve anticipated 
population over 
next 30 years with 
potential for over­

D. Provide x kilo­
watts hydroelectric 
power generating 
capacity centrally 
located in region re­
quiring importation 
of coal for conven­
tional thermal plants. 

D. Do not require use 
of optimum su.ltained 
yield of ground water 
resources; provide x 
kilowatts hydroelectric 
power generating. 
capacity. 

loading capacities of 
water resource sys­
tema. 



VU. COST ALLOCATION, REIMBURSEMENT, AND COST SHARING 

On the basis of the identification provided for in the system of 
accounts for beneficial and adverse effects, ari allocation of appropriate 
costs shall be made when an allocation of costs is required for purposes 
of establishing reimbursement levels, pricing policies, or cost sharing 
between the Federal Government and non-Federal public and private 
interests. All components of the national economic development and the 
environmental quality objectives shall be generally treated comparably 
in cost allocation and are entitled to their fair share of the advantages 
resulting from a plan. 

Reimbursement and cost-sharing policies shall be directed generally 
to the end that identifiable beneficiaries bear an equitable share of co,;ts 
commensurate with beneficial effects received in full cognizance of the 
objectives. Since existing cost-sharing policies are not entirely con­
sistent with the two objective apP.roach to planning water arid landre­
sources, these policies will be reviewed' and needed changes will be 
recommended. 

A. Cost Allocation 

1. Introduction. The existence of joint contributions toward objectives 
and their components requires that an allocation of appropriate costs of a 
plan be made for purposes of establishing reimbursement levels, pricing 
policies, or cost sharing between the Federal Government and non-Federal 
interests. Thus; when legislative or administrative policies regarding re­
imbursement, pricing .levels , or cost sharing apply to a proposed plan an 
allocation of appropriate costs shall be made. If such pOliCies do not 
apply, no allocation of costs is necessary unless required for other 
administrative reasons. 

For purposes of cost allocation, only 'the costs included in the 
national economic development account will be allocated between objec­
tives and their components. Appropriate costs comprising' the allocation 
of national economic development costs to the objectives and their com­
ponents will 'be identified for purposes of applying specific reimburse­
ment and cost-sharing policies. 

Objectives and their components will generally be treated comparably 
in the cost allocation with respect to the identification of alternatives, the 
evaluation of alternatives, and the determination of incremental and/or 
separable costs. However, the national economic development objective 
serves as the baseline for cost allocation since only national economic 
development costs are allocated. 
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2. Summary of the cost allocation' inethod. The cost allocation method 
described herein is a modification and extension of the separable costs­
remaining benefits method of cost allocation which has been used to allo­
cate costs· of a mUlti-purpose project to purposes served by the project. 

In the two objective setting, cost allocation becom'!s a .two-stage 
process involving the allocation of costs between objectives and. then the 
further allocation of costs among components of objectives. The system 
of accounts showing beneficial and adverse effects for alternative plans 
will usually provide much of the information needed in this process. 
This is particularly true for incremental and separable .costs which may 
be determined by comparing the appropriate alternatiyes including the 
alternative of no plan. . 

Under the first stage, the method provides for the allocation of 
national economic development costs between the objectives. For cases 
when features of a plan are included. to serve the environmental quality 
objective and at the Same time contribute incidentally to the national 
economic development objective, the method provides that the net in­
cremental costs of such features be allocated to the environmental 
quality objective. Case I, attached, is an example relating to this 
circumstance. 

For cases when features of a plan are designated to serve the 
environmental quality objective at the loss of net beneficial effects 
on the components of the. nati.onal economic development objective 
served by the plan, and for cases when the entire plan is designated 
to serve the environmental quality objective at the loss of net beneficial 
effects on national economic development, the method provides that costs 
equivalent to the net national economic development beneficial effects 
foregone be allocated to the environmental quality objective. Case 2, 
attached, is an example relating to the. first circumstance. In the 
second circumstance, if the plan is' unjustified in terms of the national 
economic development objective, and no alternative formulation can be 
developed that is justified in terms of this objective but the plan is re­
commended in view of net contributions 'to the environmental quality 
objective, then the estimation of net national economic development 
beneficial effects foregone· should be based on the assumption that marginal 
benefits of alternative uses of resources required for the recommended 
plan are equal' to the costs of those resources. 

Under the second stage the method provides for the further alloca­
tion of national economic development. c.ostS allocated to the two objectives 
in stage 1 among the components of the objectives. In the case of the 
environmental quality objective, this would be done by allocating to each 



component of that objective a share of the national economic development 
cost based on the costs, comparably evaluated, of the alternative means 
most likely to be undertaken in the absence of the plan of obtaining the 
beneficial effects attributable to each component. In the case of the 
national economic development objective, costs would be allocated among 
the components of the objective using the separable costs-remainIng 
benefits method of cost allocation essentially as applied in the' past. 

3. The cost: allocation method 

a. Cost allocation among objectives. When featUl:es of a plan are 
included to serve 'the environmental quality objective or its components 
which are not economically justified, the environmental quality objective 
shall be allocated. 

Not less than the incremental national economic development costs 
net of any incidental incremental national economic development beneficial 
effects of achieving the beneficial effects attributable to the environmental 
quality objective determined by identifying on a last added basis, the 
national economic development costs and beneficial effects. of increments 
of scale of a plan intended primarily to serve such objectives . 

.When features· of a plan are designated to serve the environmental 
quality. objective or its components at the loss of net beneficial effects on 
the components of the national economic development objective served by 
the plan, or when the entire plan is designated to serve the environ-. 
mental 'qualityobjective or its components at the loss 'of net beneficial 
effects on national economic development, costs equivalent to the net .national 
economic development beneficial effects foregone shall be allocated to the 
environmental quality objective. 

Following is an example table illustrating how the national economic 
development costs allocated to the two objectives may be displayed for the 
major alternative plans. 
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Table l.--A Display of National Economic Development Costs 

Allocated to the Two Objectives for the Major Alternative Plans 


NED EQ Total 
Allocated 

Plan A: 
Plan. element: 

1----------------------­
2----------------------­
3------~----------~----­
N-----.-------------~---.­

Plan B: 
Plan element: . 

1----------~---·---~----­

2------------------~---­
3----------------------­
N-------------------~--- . 

Plan C, 
Plan element: . 

l-------------~-----~--­
2----------------------­
3----------------------­
N----------------------_ 

b. Cost allocation among components 

(1) Of the national economic development objective. National 
economic development costs ,allocated to the national economi.c development 
objective under the procedures discussed ;>bove for stage 1 shall be further 
'allocated among components of that objective in the following manner: 

Each component of the national economic development objective 
served by a plan shall be allocated ­

Not less than the separable national economic development costs 
of achieving the beneficial effects, attributable to each component determined 
under the assumption that each component is in turn omitted last from the 
plan, adjusted downward by an amount eqUivalent to the national economic 
development ~sts allocated to the environmental quality objective in the first 
stage of the cost· allocation method in cases when a desired contribution to 
such objective stems directly from the proVision of service to a national eco­
nomic development component. 
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Nor more than the lesser of the beneficial effects or the costs, 
comparably evaluated, of the' alternative means most likely to be undertaken 
in the absence of the plan of obtaining the beneficial effects attributable to 
each component. 

Remaining joint national economic development costs (the total 
national economic development costs allocated to the national economic 
development objective in stage 1 less the sum of the separable national 
economic development co.sts determined for each component of that objec­
tive) shall be allocated among all components in proportion to the lesser of 
beneficial effects or alternative costs less any separable' costs previously 
allocated to each comp~nent of the national economic development objective. 

In the allocation of costs among components of the national 
economic development objective, it,would be appropriate in most instances 
with respect to the two components for external economies and unemployed 
or underemployed resources, to assume that alternative national economic 
development costs would,be equal to such benefits evaluated for these com­
ponen~s and that separable national economic development costs .for these 
two components would be zero. 

(2) Of the environmental quality objective. When required for 
establishing reimbursement levels. pricing policies, or cost sharing, the 
costs allocated to thecnvironmental quality objective in stage 1 will be 
further allocated among components of such objective in proportion to the 
'costs, comparably evaluated, of the alternative means most likely to be 
undertaken in the absence of the plan ,of obtaining the beneficial ,effects 
attributable to each component. 

Following is an example table illustrating how the national 
economic development costs allocated to the components of the.objectives 
may be displayed for the major alternative plans. 
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Table,2.--A Display of National Economic Development Costs 

Allocated to the two Objectives and Their Components for the 


Major Alternative Plans 


Allocated to 
NED EQ 

Plan A: 
Plan element 1-----------­

Plan elemen~: 
2--------'------------­
3---~----------------­
N--------------------­

Plan B: 
Plan element: 

1--------------------­
2--------------------­
3--------------------­
N--------------------­

Plan C: 
Plan element: 

1--------.,---,--------­
2----------~---------­
3--------------------­
N--------------------~ 

Water supply Water quality 
Flood control Open and green space 
Recreation Wild rivers 
External eco- Wetlands 

nomies Arcl\eological features 
Unemployed tabor Et cetera 

resources 
Et cetera 

Total Total 
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4. Definitions 

a. Components. Components of the environmental quality objective 

comprise the specific beneficial contributions toward this objective in a 

particular planning setting. For purposes of cost allocation, components 

of the national economic development objective include the more traditional ' 

purposes such as power, water supply, flood control, recreation, irrigation, 

etc.: and two components which encompass the categories of beneficial 

effects for external economic and beneficial effects from the use of otherwise 

unemployed or underemployed labor resources. 


b. Alternatives. The costs of selected alternative means of obtaining 

the contributions to component of an objective provide a limit on the costs 

to be allocated to an objective or component of an objective. The costs of 

selected alternative means of obtaining the contributions to one or more 

objectives or components are also determined to identify the incremental 

costs for the environmental quality objective or its components and the 

separable costs for the components of the national econ,omic development 

objective. 


A range of possible alternatives to meet needs and problems, including 
types of measures and alternatives capable of application by various levels of 
government and by nongovertUl,lental interes,ts, should be considered. The 
alternative meanS of obtaining the relevant contributions to the objectives to 
be selected for the above determinations should be those which would be 
physically displaced or economically precluded by the proposed plan and 
those which would likely be undertaken in the absence of the proposed plan. 

The alternative means selected for the above determinations which 
would likely be physically displaced or economically precluded with im­
plement",tion of the proposed plan, or incr!!ments thereto, will be evaluated 
on a comparable basis with the proposed pian with respect, to their benefiCial 

,and adverse effects on the objectives, including the treatment of national 
economic development costs and the discount rate used in the evaluation. 

Taxes foregone on Federal alternatives and taxes paid on non­

Federal alternatives will be excluded from such evaluations for the national 

economic development objective. 


C. Incremental costs. For purposes of cost allocation, incremental costs 

are defined as the national economic'development costs of including features 

in a plan intended primarily to serve the environmental quality objective. 

Such incremental couts will be determined under the assumption that such, 

objective is served in turn last. Gross incremental costs for the environ­

mental quality objective are the total incremental costs of features ,included 
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in a plan primarily for that objective. Net incremental costs represent the 
gross incremental cost for the environmental quaiity objective less any 
incidental incremental national econ'omic development beneficial effects that 
accrue as a result of including features in a plan for such objeJ:tive. 

d. 'Separable costs. Separable costs are defined as the difference 
between the national economic development costs of a plan and the national 
economic development costs of the plan with each component,of the national 
economic development objective in turn omitted, 'adjusted downward by an 
amount equivalent to the national economic development costs allocated to the 
environmental quality objective in the first stage of the cost allocation, 
method in cases when a desired contribution to such objective stems directly 
from the provisions of service to a national economic development component. 

e. Remaining joint costs. Remaining joint costs are defined below as 
they apply to stage 2 of the cost allocation method described herein. 

,For allocation of costs among components of the national economic 
development objective, remaining joint costs are defined 'as the difference 
between the total national economic development costs allocated to the ;"ational 
economic development objective in the first stage of the cost allocation method 
and the sum of the separable costs determined for the components of the na­
tional economic development objective. 

5. Application of the cost allocation method. The cost allocation method 
described herein shall be applied to' all multiobjective reservoir projects or 
plans. In the case of other types o,f projects or plans where currently some 
variation of the separable costs-remaining benefits method of cost allocation 
is used, or another procedure to allocate project ecOnomic costs among project 
purposes io; used; national economic development costs allocated to the na­
tional economic development objective under stage 1 of the method described 
herein, may continue to be allocated among 'components o,f the national eco­
nomic deVelopment objective following those procedures. 

6. Review of cost allocations. Cost allocations will be reviewed to the extent 
appropriate when new contributions are made to objectives or their contri-' 
butions cease, or when there is a material change in the level of contributions 
made toward the objectives and their components served by a'project or plan. 
A revised cost allocation or a modification of the existing allocation will be 
made if, as the result of such review, it appears that a significant inequity' 
may result if the existing allocation is not revised or modified. Due considera­
tion will be given, in the event of a revision or modification of an existing 
allocation, to the relative periods of time over which contributions are made 
to the various objectives and their components. 
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The standards followed for the existing allocation will generally be 
followed in the revised allocation. 

In the case of minor modifications, such as the withdrawal of water for 
municipal water supply from existing storage space, costs may be assigned 
to the new component in proportion to some comparl\ble measure of use such 
as storage capacity, or on the basis of the value of the contributions made. 
If contributions to the new component result in a reduction in the contribu­
tions made to an existing reimbursable component, the cost assigned to the 
new component should be no less than the loss in revenues for the existing 
component. 

7. Case examples. Attached to this section are two case examples illustrating 
the use of the cost allocation method described herein. 

B. Reimbursement and Cost Sharing 

1. General. Current reimbursement and cost-sharing policies are being re­
view~eir entirety. The basis for reimbursement and cost sharing now 
required, the need for adjustment of these policies, the need for new reim­
bursement and cost-sharing policies for the environmental quality objective 
and its components or entirely new approaches and appropriate repayment 
arrangements and interest rates for repayment are being reviewed. Until 
this comprehensive review is completed and approved, all current reim­
bursement ·and cost-sharing policies are considered to be in full force,and 
effect. 
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lLLUSTRA TION OF COST ALLOCATION METHOD 

Case 1. --Incremental scale included in plan intended primarily to serve 
environme.ntal quality objective. 

A. Project Data 

NED Plan A Recommended Plan B 

NED Objective: 
Beneficial effects: 

FC----------------­
Recreation---------­
Power-------------­

Total----------­

Adverse effects: 
Project construction 

and OM&R--------­
Net beneficial effects--.-­

EQ objective: 
Beneficial and adverse 

efiects---------------­

$50 $50 
20 30 
30 40 

$100 $120 

50 90 
50 30 

1--------------- 1. Meet State water 
quality standards 
over 100-mile 
strealll. 

2.3,000 acres flat 2.3,500 acres flat 
water. water. 

3. Inundate 10 3. Inundate ·11 miles 
miles free free flowing 
flowing stream. 
·strealll. 
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B. 	 Allocation of NED Costs Between Objectives 

1. Incremental NED costs and incidental incremental NED benefits associated 
with incremental scale included in Plan B intended to serve the environmental 
quality objective (reservoir capacity for downstream low flow augmentation): 

NED 
Plan A 

NED objective: 
Benefits-----------------­ $100 
Costs--------------------­ 50 
Net benefits--------------­ 50 

Recom­
mended 
Plan B 

Differ­
ence 

$120 
90 
30 

$20 
40 

-20 

Thus: 
Net incremental NED costs = $20 

2. Allocation of NED costs of Plan B: 

Total NED costs of Plan B--------------------------­
Less net incremental NED costs of Plan B (allocated 

to EQ objective)-------------------------------­
Allocation of NED~ costs of Plan B to NED objective----­

$90 

-20 
$70 
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C. 	 Allocation of NED Costs Among Components of the NED Objectives 

1. 	 Separable NED costs for NED components: 

Plan B Plan B 
Plan B with with 

FC recrea­
omitted tion 

omitted 

Total NED costs $90 $80 $85 

Flood control---------------------------------------------­
Recreation-----------------------------------------------­
Power---------------------------------------------------­

Total--------------------------------------------­

2. Remaining joint NED costs of NED objective: 

Total NED costs allocated to NED objective~------------­
Less total separable NED costs for NED components-----­

Remaining jo~t NED costs of NED objective~-----------­

3. 	 NED cost allocation table for Plan B~ for ~NED components: 

Plan B 
with 

power 
omitted 

$65 

Separable 
NED costs 

$10 
5 

-1i 

$40 

$70 

~ 

$30 

NED components 
FC Recreation Power Total 

1. Benefits---------------­
2. Alternative NED costs--­
3. Benefits limited--------­
4. Separable NED costs---~ 
5. 	Remaining benefits-----­

Per.cent dlstribution----­
6. 	Remaining joint NED 

costs--------:..--------­
7. Total allocated NED 

costs-------------~---­

$50 $30 $40 
20 50 30 
20 30 30 
10 5 25 
10 25 5 
25 6.3 12 

7 19 4 

17 24 29 
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$120 
100 
80 
40· 
40 

100 

30 

70 



____ __ _ 

Case 2.--Increment of scale in plan operated to serve environmental 
quality objective. 

A. Project Data: 

Recommended plan 
with service to EQ Recommended 

objective deleted ·Plan C 

NED objective: 
Beneficial effects: 

FC------------------­
Recreation-----------­
Power---------------­

Total------------­

Adverse effects: 
Project construction 

and OMloR----------­
Net beneficial effects------­

EQ objective: 
Beneficial and adverse 

effects-----------------­

$50 $50 
30 20 
4.:,;0:.... "'30"­______ 

$120 $100 

90 80 
30 20 

1--------------- 1. Meets State water 
quality standards 
over 100 miles 
stream. 

2. 3,500 acres flat 2. 3,000 acreS flat 
water. water. 

3. 	Inundate 11 3. Inundate 10 miles 
miles free free flowing 
flowing stream. stream. 
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B. 	 AIlocation of NED Costs ·Between Objectives 

1. Incremental NED costs and incidental incremental NED benefits associateli 
with feature included in recommended plan operated to serve the environ­
mental quality objective (reservoir capacity for downstream low flow aug­
mentation) : 

Recommended 
plan with Recommended 

service to EQ Plan C Difference 
objective 
deleted 

NED objective: 
·Benefits--------.---------­ $120 $100 -$20 
Costs-------------------­ 90 80 -10 

Net beitefits-------------­ $ 30 $ 20 -$10 

NOTE: In this case example it has been assumed that in the absence. of pro­
viding service to the EQ objective the power and recreation components would 
be scaled within the plan to maximize net NED benefits. As shown above .. 
addition",l incremental i'IED costs for specific power and recreation facilities 
to maximize these net benefits is assumed to be $10 under an alternative operat­
ing plan where no provision is .made for low flow releases.· Incremental NED 
benefits for power and recreation is assumed to be $20 under such an alterna­
tive operating arrangement. . 

A further Implied assumption in this case example is that it is more efficient 
to forego power and recreation net benefits than it would be to add additional 
capacity in the reservoir to make low flow releases beyond that which maximizes 
power and recreation net NED benefits. This may frequently be the case, i.e., 
to increase reservoir capacity beyond that assumed for either alternative 
operating arrangements would be very costly due to, for example, major road, 
railroad, or bridge relocations. 

In this situation where the. recommended plan does not represent the 
inclusion of increments of scale for the EQ objective to a plan which has been 
scaled to maximize net NED benefits ,but rather because of efficiency considera­
tions involves a tradeoff between net NED benefits and contributions to 'the EQ 
objective, the concept of net incremental costs has to be viewed in terms of 
net NED benefits foregone. 
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Thus: C. Allocation of NED 'Costs Among ·Components of NED Objective 

Net incremental NED costs =$10 


1. !':A~."able NED costs for NED componentR: 
2. 	 Allocation of ~ED costs of Plan C: 

Plan C Plan C Plan C 
Total NED costs of Plan C-------------------------­ $80 Plan C with with with 
Less net incremental NED costs of Plan C (allocated FC recrea- power 

to EQ objective)---------------------------~----- omitted tion omitted 
omitted 

Allocation of NED costs of Plan C to NED objective---- $70 
Total NED costs---------- $80 $70 $75 $60 

Separable 
NED costs 

Flood control---------------------------------------------­ $10 
Recreation------------------------------~----------------­ 5 
Power--------------------------------------------~-·----- ..1Q 

Total--------------------------------------------~ $35 

2. Remaining joint NED costs of NED objective: 

Total NED costs allocated to NED objective-------------­ $70 
Less total separable NED costs for NED components------ -35 

Remaining joint NED costs of NED objective------------- $35 

3. NED cost allocation table for Plan C for NED components: 

NED components 
FC Recreation . Power Total 

1.· Benefits--------------- $50 $20 $30 $100 
2. Alternative NED costs-- 30 40 25 95 
3. Benefits limited-------- 30 20 25 75 
4. Separable NED costs---- 10 5 20 35 
5. Remaining benefits----­ 20 15 5 40154 

Percent distribution---- 50 38 12 100 
6. 	Remaining joint NED 

costs----------------- 18 13 4 35 
7. 	Total allocated NED 

costs----------------- 28 18 24 70 

155 



.Yill. NATIONAL PROGRAM FOR FEDERAL AND 
FEDERALLY ASSISTED ACTIVITIES 

A. Introduction 

With ,an ideally developed system of planning in which national 
priorities and budget constraints we.'e integrated with local and regional 
priorities, the approaches in the principles and standards would result 
in a national program of the appropriate emphasis and size. In the 
ideally developed system, there would be no' neces sity for a second 
round where national priorities and budget constraints are imposed on 
plans dev,eloped according te> other priorities. 

Since we are far from the ideal system of planning, an interim 
approach is described below. 

Up to this point, these standards have peen concerned with alternative 
plans for projects, States, regions, or river basins. The evaluation, 
systematic display, and comparison of alternative 'plans provide an 
indication of the priorities given the various objective s in selecting a 
recommended plan whether for proJects, States, regions, or river 
basins. Such plans include both Federal and non-Federal activities 'and 
are of concern to all levels of government., 

In formulating a national program of Federal and federally assisted 
'activities for water and land resources, national priorities mlJst be 
established among recommended project,' State, region, or river basin 
plans. The system of accounts for beneficial and adverse effects for 
recommended plans, together with other criteria such as available budget 
reSOlJrces, national policy toward enVironmental quality, or regional 
development or social well-being and public and private investment 
alternat;,ve,s, will proVide information needed for formuluting a national 
program. 

The Council will develop and put into operation a national programing 
system to support decisions as to long-range priorities for water and 
land resource activities. While the elements of such a system already 
exist in the member departments, what is needed is a common system 
to bring the information together and to insure that future field planning 
studies are consonant with the national system. 

It is essential that the planning process not only articulate the full 
range of choice' available for meeting any given level of needs, but that 
it also provide information which wO,uld be a basis for determining the 
order in which needs are to be fulfilled. Criteria for such selections 
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should flow from the decisions made in regard to the priorities ~ssigned 

to the objectives. 


Clea,rly, a choice exists as to which of the objectives are to be 
emphasized. However, having assigned priorities to these respective 
objectiyes, these decisions must then be related to the instruments 
available for policy implementation-the most iI'l'!portant being the annual 
budget within which national priorities are reflected for all Federal 
and federally assisted activities. 

The appropriation of funds to implement a particular plan represents 
the termination of one planning cycle and the initiation of another. For 
this reason, priorities established in the planning process may be 
reinforced or altered by subsequent budgeting decisl0ns. Different 
types of priority decisions are required in each level of planning. 
Priority decisions in formulating plans for projects are responsive to 
the kinds and quantities of project outputs expected. In formulating 
plans for regions or river basins, priorities are established among 
alternative courses of ·action. In formulating national,programs, priorities 
may be assigned among the various river basin plans which are in 
competition for the same limited funds. 

B. Priorities In Plan 'Formulation 

Formulation of plans for projects can be viewed as the process of 
selecting specific measures for meeting identified problems and needs. 
Since combinations of individual measures generate' different effects in 
a geographic area and since a multitude of such combinations is possible, 
formulation of plans for projects requires that priorities be established 
not only in regard,to the objectives which are to be emphasized in each 
alternative formulation, but also in regard to which of the alternative 
formulations are to be recommended. Therefore, it should be clear 
that priorities are necessarily established, either, explicitly or implicitly, 
during the process of formulating project plans. 

A plan for a region or river basin is a sequence of actions or measurl's 
which upon implementation will result in meeting the problem,S and needs 
for water and land resource development., The project level of planning 
accords priorities and subsequently selects (assigns a priority to) tbt 
formulation which makes the most beneficial contribution to those 
objectives considered to be most important. However, it is not until 
regional or river basin level.ofplanning is undertaken that the resulting 
projects are accorded a priority in terms of their time phasing or 
sequence of implementation. 
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The problems and needs for water and land resource development 

vary among the different regions of the Nation" a major reason for this 

variance being the economic, social, and environmental conditions 
uniquely associated with different geographic areas. It is for this 
reason-that water and land resource plans are formulated for ,and apply 
to well-defined geographic areas, either river basins or other designated 
regions. 

Recognizing the existence of budget constraints, a choice must be 
made as to whether or not each plan is to progress toward completion 
at the same rate or whether plans for some regions are to progress at 
accelerated rates. ,Whatever the choice, it represents a priority decision 
in formulating a national program. 

Since plans are directed toward meeting problems and needs in 
designated geographic areas, choosing priorities among regional or 
river basin plans reflects in practical terms, the assignment of 
priorities to geographic areas. Therefore, in the budgetary sense, 
national program formulation is the allocation of a multiyear budget 
among geographic areas. 

C. Establishing Priorities 

The President and the Congress, through,t,he authorization, budgetary, 
and appropriation process, are ultimately responsible for assigning 
priorities for implementation of Federal activities. At an earlier stage, 
however, the Water Resources Council has certain responsibilities with 
regard to priorities. These standards amplify upon those responsibilities 
by requiring member agencies to formulate long-range national and 
regional programs for water and land resource activities. 

1., Project plans. To assure that adequate data are available for 
subsequent steps in the process of national programing for water and 
land resource activities, it is essential in the process of formulating plans 
for a project that sufficient information with respect to the contributions 
that alternative plans make to the objectives be clearly developed and 
reported. 

Z. Basin plans. With respect to basin or regional plans. it is necessary 
to establish priorities among the various activities in a plan and to present 
a clear statement of their most effective sequence of implementation. 
Many basin plans have contained early action programs which single out 
the projects for more immediate needs. However. the criteria for this 
choice generally a,re not related to national priorities for water and 
land resource activities. 
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Under existing procedures, priorities for Federal and federally 
assisted activities are usually established by agency recommendations 
to the President and by specification in the, President's annual budget 
messages to the Congress. Public review of these priorities is generally 
limited to testimony before the various congressional subcommittees 
which are considering the budget requests for a particular agency. 

Since the priorities set forth in tQe Federal budget are usually 
limited to actions to be undertaken within an ensuing fiscal year, State 
and local planning groups are, forced to make highly uncertain projections 
in regard to the future activities of Federal water and land programs. 
These standards provide that river basin commissions and entities 
designated by the Water Resources Council to perform the functions of a 
river basin commission recommend long-range schedules of priorities for 
the collection and analysis of basic data and for the investigation, planning, 
and construction of projects. State members of river basin commissions 
have a responsibility to participate in establishing the long-range schedule 
of priorities. These standards require that each Federal agency that is 
a member of a river basin commission or entity performing the functions 
of a commission participate in the preparation of such along-range'" 
schedule of priorities. Such a schedule is to reflect prio'rities to be 
accorded to previously authorized projects, as well as those recommended 
for authorization during each 5-year period in the schedule. The 
recommended schedule of priorities should accompany all requests for 
congressional authorization and funding. A copy of the schedule should 
also be forwarded to the Governors of the appropriate States for review 
and comment. 

3. National programs. The single most perplexing problem in water and 
land resource programing is the integration of regional and river basin 
plans into a national program of Fed'eral and federally assisted activities 
for the management and use of the Nation's water and land resources. In 
order that the Council may make a continuing ';,tudy of the relation of 
regional or river basin plans to the requirements of larger regions of the 
Nation and to the Nation as a whole, these standards require that each 
member of the Council prepare a 5-year 'national program of water and 
land resource activities for submission through the Council to the 
President. The 5-year program is to include an identification of 
priority activities for collection and analysis of basic data and for the 
investigations, planning, and construction of projects which are to be 
initiated 'in each region during the period. The amount 'of program funds 
to be allocated to a particular'regiGn or basin is not to be based upon a 
rigid mathematical formula but, consi~tent with the level of funds 
prospectively available. upon an assessment of the relative needs for 
water resource activities in the respective regions. The national program 
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and its regional allocations is to be continually reviewed and modified 
periodically to reflect the changing needs for water resource activities. 

Ix. COORDINATION AND REVIEW OF 
PLANNING STUDIES 

A. Introduction 

The success of water and related land resources planning depends on, 
meaningful participation of interests concerned with each objective at 
each step in the planning process; The leaders for water and related 
land resource planning have the challenging responsibility of achieving 
such participation while managing effective planning studies and facilitating 
decisionm.aking. This 'responsibility will require an aggressive program 
to involve all concerned interests in identifying an area's problems and 
needs, in planning alternative solutions, and in decisions as to action. 

Federal planning and participation in planning will be carried out on 
a coordinated basis from the earliest consideration of planning needs and 
priorities through initiation of an investigation or survey and the entire 
process of planning and review. When warranted, joint Federal agency­
State planning for regions or river, basins will be arranged by the Council. 
Full advantage is to be taken of existing field Qrganizations and arrange­
ments for coordination, such as river basin commissions, other regional 
agencies or commissions, Federal-State interagency committees, interstate 
bodies, and State and local agencies. When any Federal agency initiates 
an investigation, it shall follow the Water Resources Council's standards 
for appropriate coordination and considerati;'n of problems of mutual 
concern with other Federal agencies and with interested regional, State, 
and local public age'ncies and private interests. ' 

B. National Program of Planning Studies 

The Water Resources Council will prepare and keep up to date a 
national program of water and related land resource planning studies. 
This 'program will include a long-range schedule of priorities for: 

1. Framework studies and assessments (Level A); 

Z. Regional or river basins plans (Level B); and 

3. hnplementation studies (Level C). 
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1. Framework studies and assessments. In accordance with section 10Z 
of the Water Resources Planning Act, the Council will maintain a continuous 
study of water requirements and the adequacy of water supplies tQ meet 
them. The Council will publish periodically an assessment of the Nation's 
water and land resources, and will publish as needed framework studies 
and assessments for the major regions of the country. 

The reports on framework studies and assessments will be prepared 
by the regional entities designated by the Council. The Council shall 
review such reports as to the adequacy of water supplies to meet 
requirements in the region; the relation of the regional programs to the 
larger regions of the Nation; the adequacy of administrative and statutory 
means for coordination among Federal. agencies; the adequacy ,of existing 
policy and programs to meet such requirements; and other regional and 
national problems in the conservation, development, and utilization of 
water and land resources as the Council may determine. 

Framework studies and assessments will be included in the periodic 
national assessment reports and as appropriate may be transmitted 
separately by the Council to the Congress. 

Z. Regional or river basin plans. As part of its comprehensive planning 
responsibilities, each river basin commission is directed under the 
Water Resources Planning Act to recommend long-range schedules of 
priorities for the collection and analyses of basic data and for investigation, 
planning, and construction of projects. Where commissions have 
adopted such long-range schedules, the Council and Federal de'partm.ents 
and agencies shall use the commissions' recommendations in establishing 
priorities for regional or river basin plans. Planning leaders shall be 
provided by or deSignated by river basin commissions in their respective 
areas. 

Where a river basin commission has not been established under 
title II of the Water Resources Plannmg Act, .the Council may designate 
Borne other regional entity to perform the function of a river basin commis­
sion in recommending priorities for plans. Planning leaders shall be 
provided by or designated by the Council in these areas. 

For regional or river basin plans, the Council will have prepared 
and will submit budgets with suitable statements of justifications for 
consideration in establishing the President's budget. These statl!ments 
will outline a brief plan of study. including arrangements for study 
coordination and management. 
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When a budget for a regional or river basin plan has been approved, 
the Council will prepare terms of reference for the plan, provide or 
designate the planning manager, and prepare the coordination arrange­
ments, including designation of participating Federal agencies and 
'States. The planning manager shall submit a detailed plan prepared 
in accordance with the ,Council's Handbook for Regional or River Basin 
Plails ,for review and approval of the Council. The planning manager will 
be responsible for the efficient management of the plan and for organizing 
the study so that all concerned interests may participate in the planning 
process. When the components ,of the objectives of the regional or river 
basin plan have been identified, as provided ~n section V, Plan Formulation, 
'the planning manager will prepare a statement of the specified components, 
of the oDjectives and the probable effects of the plan on such Objectives. 
A copy of this statement will be sent to the Water Resources Council and 
to the Council on Environmental Quality as a preliminary report under 
section 10Z(Z)(C) of the National Environmental Policy Act of 1960. 

The planning manager will submit completed reports of regional or 
river basin planning studies to the Water Resources Council for review. 
Copies shall be fUI'nished to the Council on Environmental Qua!ity. 

The procedure for processing of reports from ,river basin commissions 
is presented below., For reports of studies in other areas, the Council 
will prepare its review report which may include modifications of the 
plan and after clearance with the Office of Management and Budget will 
transmit its report and the plan to the Congres,s for appropriate action. 

a. River basin c,ommission plan reports. These reports will be 
submitted' to the Water Resources Coullcil for review in accordance with 
the Water Resources Planning Act. Copies will be furnished to the 
Council on Environmental Quality. The Water Resources Council will 
prepare a report of its review which may include revision of plans for 
Federal projects included in the commission's plan. 

The Council will review each plan prepared by a river basin 
commission with special regard to: 

1. The efficacy of such plan in achieving optimum use of the water and 
land resources in the area involved; 

Z. The effect of the plan on the achievement of other programs for the 
development of ag-ricultliral. urban. e1,lel"gy, industrial. recreational, 
fish and wildlife, and other resources of the Nation; and 

3. The contributions which such plan will make in achieving the Nation's 
economic and social goals. 

The Council will formulate such recommendations as it deems desirable 
in the national interest and transmit them, togeth~r with the plan or 
revision of the river basin commission plan, and the views, comments, 
and recommendations with respect to, such plan or revision submitted by 
any Federal agency, Governor,interstate commission, or U.S. section of 
an international commission, to the President for his review and trans­
mittal to the Congress with his recommendations in regard to authorization 
of Federal projects. 

b. Coordinated State plans. Federal agencies administering programs 
of Federal assistance'to States and. other public bodies shall report to 
the Council on pending applications the information required to carry 
out the Council's responsibility for coordination of Federal assistance 
programs and other Federal programs under the Water Resources Planning 
Act. 

In carrying out its coordination function. the 'Council will encourage 
State planning agencies to submit a program for planning ",Vater and 
land resources which shows how Federal assistance from various sources 
is to be use'd with resources from State and other public bodies to 
accomplish State objectives. The Council win coordinate such State 
program proposals with proposed Federal planning to avoid duplication 
and to facilitate effective use of planning resources. ' 

When a State program for use of Federal assistance has been 
approved by the Council, Federal agencies will be guided by the State 
program in approving applications for grants and other Federal assistance. 

Copies of reports resulting from federally assisted planning shall be 
distributed for information by the Federal agency responsible for the 
program to the Water Resources Council, to the appropriate river basin 
commission, and to designated offices in member agencies. The Council 
will include a distribution list in its Handbook for Coordination of Planning 
Studies and Reports. These reports will be used for information in 
preparing the national planning program. 

c. Handbook for regional and river basin plans. The COUDcll will 
issue and keep up to date a Handbook for Regional or River Basin Plans. 
This handbook will set forth procedures for preparing,work plans, 
establishing study management, preparing budgets, and the application 
of principles and standards in regional or river basin plans. 
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3. Implementation studies 

a. Council coordination. To facilitate the coordination of water 
and land resources ,planning studies among the agencies represented 
on the Water Resources Council, the Federal agencies, on or before 
July 1 of each year, will exchange, through the Council, lists of 
implementation 'studies which are under consideration as proposed new 
planning starts for the fall budget submissions. The lists will include 
information concerning the type of study, study·name, purpose, 
location, estimated duration, and a preliminary estimate of total cost. 
Information will be included on the relation of the proposed implementation 
study to priorities established by the Council on the basis of recommen­
dations by river basin corn.m.issions or other regional entities and to 
State planning programs. On.the basis of this information and the 
information on applications for federally. assisted programs, the Council 
will prepare its rec0t:nmendations. for lIadministrative use only, II as to 
a national program of implementation studies that should be considered 
for initiation in the succeeding fiscal year. 

Each Federal agency will (on an "administrative use only" basis) 
keep the Council informed of action on implementation studies included 
in the Council's recommended national program during the budgetary 
and appropriation process. When the appropriations have been approved, 
each Federal agency will advise the Water Re.sources Council which 
implementation studies have been funded, the assignment of study 
management, and any special coordination arrangements. 

b~ Field coordination of implementation studies. River basin 
commissions established under the Water Resources Planning Act 
serve as' the principal agency for the field level coordination of Federal, 
State, interstate, local, and non-governmental planning efforts for the 
development of water and land resources in their areas of responsibility. 
Procedures teo accomplish this will be developed by the commissions 
consistent with the Water Resources' Planning Act and applicable rules, 
regulations, and guidelines of the Water Resources Council. 

Where a river basin commission has not been established under 
title II of the Water Resources Planning Act, other entities may be 
requested by the Water Resources Council to coordinate planning studies. 

The following are the minimum procedures for field level coordination 
and shall apply in those regions where a river basin commission has not 
been established, and may be used or adapted for use by a commission in 
the area where one has been established: 
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(l~ Initiation of implementation studies. When any implementation 
study has been funded, the field office responsible for its· initiation will 
inform the corresponding field offices of the other Federal departments 
and agencies, river basin commissions, States, and concerned local 
agencies of this action. This written communication will request a 
statement, within a specifi~d period of time, as to what interests they 
may have in the proposed study, what pertinent data they may ha"':e or 
know about that can be made available, and what preliminary comments 
and suggestions on these subjects they may care to make. 

(Z) Coordination during studies. When the components of the 
objectives for an implementation study have been identified, as provided 
in section V. Plan Formulation, the planning orga~ization will prepare 
a public statement of the specified components of the oDjectives and 
probably effects of the plan on such components. A copy of this statement 
will be sent to the Water Resources Council and to the Council on 
Environmental Quality for a preliminary report under section lOZ(Z)(C) 
of the National Environmental Policy Act. 

As the plan which is to be incorporated in the report is being 
formulated, the head of the field office responsible for the report Will 
periodically communicate and arrange for mutually desired conferences 
with the corresponding field offices of Federal departments or agencies, 
river basin commissions, 5t.ates, and concerned local agencies which 
have indicated an interest~ The purpose of these communications and 
conferences are to determine what pertinent data are in existence, to 
arrange schedules for obtaining assistance and for obtaining additional 
data without duplication, to interchange information, to discuss the 
proposed plan and report, and .to identify areas where there' may be 
complementary or competitive effects. 

(3) Field review of reports. When the report by the responsible 
field office has belm completed. It will be submitted prior to official 
transmis sion to higher authority to the other intere .ted field offices of 
Federal departments and agencies, river basin commission, States, and 
concerned local agencies for review and comment. Reports will be 
revised as may be necessary to reflect mutually aeceptable changes. 
Suggests on which agreement is not reach and which are not otherwise 
resolved will be recorded in the field office comments. 

c. Review of Federal implementation study reports. The following 
types of final reports will be referred by the responsible agency head to 
the heads of other departments or agencies in Washington, D. C., and 
States for review and comment and to the Water Resources Council 
office for 'information: and the Council on Environmental Quality in 

165 



accordance with section l02(2)(C) of the National Environmental Policy 
Act: 

1. Reports required to be submitted to other departments or agencies a 
and States in accordance with existing law; 

2. Reports prior to project authorization in which other agencies have 
participated, have an interest, or on which the originating agency 
desires com-ments or views; and 

3. Reports following project authorization when, in the opinion of the 
head of the responsible agency, the commellts or views of other 
departments or age;ncies are necessary or desirable prior to initiation 
of construction activities. 

The Water Resources Council will review and comment on reports 
of implementation studies in areas covered by regional or river basin 
plans. The Council wiU also review repprts that contain innovations 
in planning procedures or-cast-sharing arrangements, or which have 
unresolved evaluation or coordination problems. Federally assisted 
studies that are submitted for Congres sional approval shall be reviewed 
in the same manner. The Council's comments shall be included when 
reports on implementation studies are transmitted to the Congress. 

Copies of final reports or plans not subject to headquarters review 
in accordance with the foregoing shall be furnished for information 
purposes to (a) the heads of other concerned Federal departments or 
agendes, (b) the Governor of the State (s) in which the project is 
located, (c) the Water Resources Council, and (d) the Council on 
Environmental Quality. 

Reports .of plans requiring congressional approval for project 
authorization shall be forwarded to the Office of Management and Budget 
for clearance before transmittal to the Congress. Copies of the reports 
will be forwarded to the Office of Management and Budget by the re­
spOnsible department or agency head, together with copies of comments 
received from the Water Resources Council,. other concerned Federal 
departments or agencies, and States. The responsible agency shall 
also determine that all statutory requirements have been met and that 
there is no apparent conflict with other water and land resource projects 
or programs. 
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d. Handbook for Coordination of Implementation Studies and Reports. 
The Water Resources Council has prepared and will keep up to date a 
Handbook for Coordination of Implementation Studies and Reports for the 
use of agencies represented on the Council and others concerned with 
implementation studies of water and land resources. The handbook will 
provide a summary of coordination policies, a description of agency 
areas of interest and responsibility, designation of agency offices and 
representativ~s which are to receive information regarding planning 
activities, and reports for review. 

C. Notification of planning clearinghouse. 

The designated field office of Federal departments or agendes 
responsible for federally assisted programs shall inform potential 
applicants for assistance in planning water and land resource dev~lopment 
projects of the need for them to notify the planning and development 
clearinghouse of the State(s) and the region, or, if applicable, the 
metropolitan area clearinghouse of their intention to apply for assistance 
(Bureau of the Budget Circular A-95 and· Intergovernmental Cooperation 
Act of 1968). 

Applicants for project assistance are to include with their applications: 

1. Comments made by or through clearinghouses, along with a 
statement that such comments have been considered prior to submission 
of the application; or 

2. A statement that the procedures for informing clearinghouses of an 
intention to apply have been followed and that no comments have been 
received. 

The responsible field offices of Federal departments or agencies are 
responsible for establishing working relations with the appropriate 
clearinghouses. The clearinghouses shall be notified when the agency 
initiates planning activities and a conference arranged to ·discuss 
coordination needs and arrangem.ents. At such conferences, arrangements 
should be m.ade to obtain available and pertinent base data, statistics, or 
other information from the clearinghouse. The need and arrangements 
for further consultation to assure coordination should also be discussed 
and agreed on. 

Approved 

Richard Nixon 
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FINAL ENVIRONMENTAL STATEMENT 
PREPARED PURSUANT TO THE 

NATIONAL ENVIRONMENTAL POLlCY ACT OF 1969 

PRINCIPLES AND STANDARDS 

FOR PLANNING WATER AND RELATED LAND RESOURCES 


1. SUMMARY 

1. Purpose. The prinCiples and standards are established for planning 
the use of the water and related land resources of the United States to 
achieve objectives, determined cooperatively, through the coordinated 
actions of the Federal, State, and local government; private enter­
prise and organizations; and individuals. 

Plans for the use of the Nation's water and land resources would be 
directed to improvement of the quality of life through contributions to 
the objectives of national economic development and environmental 
quality. 

The beneficial and adverse effects of alternative plans on each of 
these objectives will be displayed in separate accounts with a third and 
fourth.account for effects on regional development,and social well­
being. 

2. Background. The Water Resources Council began its review of 
principles and standards for planning wat~r and related land resources 
in 1968 to carry out one of the important Congressional mandates of 
Public Law 89-80, the Water Resources Planning, Act. 

In 1969, after a preliminary report of a Special Task .Force had 
been prepared, the Council.held 10 public hearings to solicit the views, 
reconune,ndations and conunents of the public on the preliminary report. 
The Task Force's preliminary report was also widely dis'cussed and 
reviewed during late 1969 and 1970 at various meetings and seminars 
and by numerous organizations and individuals both within and outside 
of the Federal Government. In addition, the proposals contained in the 
preliminary report were subjected to extensive analytical testing dur­
ing this period. 

After careful consideration of the final reconunendations of the 
Speciai Task Force submitted in August 1970, the Council published 
proposed "Principles and Standards for Planning Wat~r and Related 
Land Resources" along with a separate draft Environmental State­
ment on the proposed Principles and Standard's in the "Federal 
Register" on December 21, 1971, (36 F. R. 24144) for a period of 
public review and conunent, conunencing on December 21; 1971, and 
terminating March 31, 1972. Notice was also given that as part of 
the review, a public hearing'would be held at the National Museum of 
History and Technology in Washington, D. C., March 20 and 21, 1972. 
Reaction to the notice and publication of the Council's proposals 
prompted the Council to announce and hold additional public hearings 
in San Francisco, California, March 13 and 14, 1972, and St. LouiS, 
Missouri, March 15 and 16, 1972." These were announced in the 
"Federal Register," February 5, 1972, Vol. 37, No. 25. 

The Council received 11, 832 conunents on 23 issues from 4,782 
respondents during the 100-day period of public review, and prepared 
a 3Z0~page "Sununary/Analysis of the Public Response ••• " for 
distribution to the public and all respondents. 

The Council considered all the issues and various alternatives 
rais.ed by the public and Federal and State agencies and f;'rwarded its 
reconunendations to the President, .July 24, 1973. On August 3, 1973, 
President Nixon wrote Chairman Rogers C. B. Morton approving the 
new principles and standards for planning water and related land re­
sources, as reconunended in Chairman Morton's letter of .July 24, 1973. 

The Council's "Principles and Standards" will supersede the present 
criteria, "Policies, Standards and Procedures in the Formulation, 
Evaluati"u, ....d Review of Plans for Use and Development of Water 
and Related Land Resources" approved by the President May 15, 1962, 
printed and conunonly known as' Senate Document No. 97, 87th Congress, 
2d session, together with Supplement No. I, thereto, .June 4, 1964, 
"Evaluation Standards for Primary Outdoor Recreation Benefits," and 
the amendment of December 24, 1968, covering the discount rate. 

The pUblic record for the period De£ernber 21, 1971, to March 31, 
1972, including letters of conunent and written and oral testimony, 
can be inspected during the hours of 8:15 a. In. to 4:15 p. In., 
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Monday through Friday, excepting national holidays, at the head­
quarters of the Water Resources Council. Photostat or sitnilar 
copies may be obtained at a cost of $. 50 per page by writing the 
Water Resou.rces Council. Indicate the name of the person pre­
senting the statement desired and page numbers as provided in 
Appendix n of the Council's "Summary/Analysis." 

The following pertinent documents can be purchased from. the 
National Technical Information Ser,,;,ce, U.S. Department of Commerce, 
5285 Port Royal Road, Springfield, Virginia 22151. Prepayment is 
required. 

P.roposed Practices for Economic Analysis of River Basin Projects, 
May 1958. (!'Green Book"). Order 1/ PB-209 180, $5.25. 

Policies, Standards, and Procedures in the Formulation, Evalua­
tion, and Review of Plans for Use and Development of Water and Related 
Land Resources, May 29, 1962. (115. D. 97"), Order 1/ PB-209 184, 
$3.00. 

Report to the Water Resources Council by the Special Task Force, 
Procedures for Evaluation of Water and Related Land Resource Pro­
jects, June 1969. ("Blue Book"). Order 1/ PB-209 171, $8.75. . 

Sununary: Federal Agency Technical Comments on the Special 
Task Force Report Entitled "Procedures for Evaluation of Water and. 
Related Land Resource Projects, II July 1970. ("T. F. Report" -
Vol. I), Order 1/ PB-209 In, $3.00. 

Sununary and Index: Public Respo·nse to the Special Task Force 
Report .<lntitled "Procedures for Evaluation of Water and Related Land 
Resource Projects," July 1970. ("T. F. Report," Vol. n), Order 
1/ PB-209 173, $3; 00. 

Report to the Water Resources Council by the SpecialTask Force: 
Findings and Recommendations, July 1970. ("T. F. Report," Vol. ill), 
Order 1/ PB-209 174, $3.00. 

Report to the Water Resources Council l>Y the Special Task Force: 

Principles for Planning Water and Land Resources, July 1970. 

(liT; F. Report, II Vol. IV), Order /I PB-209 175, $3.00. 
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Report to the Water Resources Council by the Special Task force: 
Standards for Planning Water and Land Resources, July 1970. (,T. F. 

. Report," Vol. V), Order 1/ PB-209 176, $3.00. 

Report to the Water Resources Council by the Special Task For.ce: 

A Summary Analysis of Nineteen Tests of Proposed Evaluation Pro­

cedures on Selected Water and Land Resource Projects, July 1970. 

(liT. F. Report," Vol. VI), Order II PB-Z09 177, $3.00.. 


Federal Register - Water Resources Council, Proposed Principles 
and Standards for Planning Water and Related Land Resources, volume 
36, Number 245, December 21, 1971. (Proposed) Order 1/ PB-209 
187, $3.00. 

3. Objectives. Planning for the use of water and land resources would 
be conducted to reflect society's preferences for attainment of the ob­
jectives defined below: . 

a. To enhance national economic development by increasing the 

value of the Nation's output of goods and services and itnproving 

national economic efficiency. 


b. To enhance the quality of the environment by the management, 
conservation, preservation, creation, restoration, or iri1provement of 
the quality of certain natural or cultural resources and ecological 
systems. 

Components of .these objectives refer to types of outputs and en­

vironmental conditions that are being sought as contributions to these 

objectives. 


4. Effects on objectives. For each alternative plan there will be a 

complete display or accounting of relevant beneficial and adverse 

effects on national economic development and environmental quality 

objectives. 


Beneficial and adverse effects are measured in monetary terms for 
the national economic development objective. 

Other beneficial or adverse effects are measured in nonmonetary 

terms for components of the environmental quality objective. Esti­

mating these benefic:ial and adverse effects is undertaken in order to 

measure the net changes with respect to particular objectives that are 

geperated by alternative plans. 
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Thus, there are beneficial and adverse effects for'national economic 
,development and environmental quality.objectives. These would be 
measured in monetary or quantitative units or qualitative tenns appro­
priate to'a particular effect. The objectives are not mutually exclusive 
with respect to beneficial or adverse effects, and final decisions as 
to the selection, of the recommended plan would be made by considering 
the differences among alternative plans as to all their effects. 

a. National economic development. Beneficial effects to the na­
tional economic development objective would include all effects on 
national output regardless of the reason a.plan may be fonnulated. 
These beneficial effects include the value of increased outputs of goods 
and .ervices, the value of output resulting from external economies. 
National economic development adverse effects are resources required 
for or displaced by a plan, and 1088es in output resulting from external 
dlsecODomie.s. 

b. Environmental quality. The beneficial and adverse effects of the 
proposed plan on the environmental characteristics of an area under 
study or elsewhere in the Nation'would be evaluated. Environmental 
effects will be displayed in tenns of relevant physical and ecological 
criteria or dimensions,' including the appropriate qualitative aspects. 
Such an evaluation would include the effects of the proposed plan on 
(a) open and green spaces, ,wild and scenic river's, lakes, beaches, 
shores. mountains and wnderne~8 areas, estuaries, and other areas 
of natural beauty; (b) archeological, historical, biological, and 
geological resources and selected ecological systems; (c) the quality of 
water, land" and air resources; and (d) irreversible commitments of 
resources to future uses. 

Effects under the environmental quality account are expressed in 
various quanUtative units or in quali!=ative terms. In some instances, 
the effect. can be expressed in tenns of meeting legally established 
standards. ' 

5. Other beneficial and adverse effects. For each alternative plan the 
beneficial and adverse effects on regional development and social well­
bemg will be displayed where appropriate in the system of public in­
formation accounts. 
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a. Regional development. The beneficial and adverse effects of a 
proposed plan on relevant planning regions (States, river basins or 
~omm~~es) wouJd be displayed in a regional development acco:"'t, 
lDcluding lDcome effects and effects on other components of regional 
development including (1) the number and types of jobs resulting from 
a plan in the region; (Z) the effects of the plan on population distribu­
tion wi~ the regio? and among regions; (3) the effe·cts of the plan on 
the reglonal econOmlC base and economic stabUity; and (4) the effect 
of the plr.n on environmental quality in the regio.n under consideration. 

. ~ecause of measurement problems, a complete display of benefi­
clal and a?verse effects for all components, in the regional development 
account will not be made for a plan 'unless directed by aDepartment 
Secretary or a head of an independent agency. 

b. Social well-being. The beneficial and adverse effects of a pro­
posed plan on the social well-being account will be displayed, including 
the effects of a plan on the real income of classes or groups that are 
relevant to the evaluation of the plan; effects of the plan on life, health, 
and safety; effects of the plan on educational, cultural, and recrea­
tionalopportunity; effects of the plan on reserve capacities and fiexi­
bUities in water resource systems and protection against interruption 
of the fiow of essential goods and services at times 'of national disaster 
or critical needs; and effects of a plan on other relevant social factors. 

6. System of accounts. A system of public infonnation accounts 
would be established that display/! beneficial and adverse effects of 
each plan to the Objective. and beneficial and adverse effects on 
regional development and social well~being:'and provides a basis for 
comparing alternative plans. The display of beneficial and adverse 
effects would be prepared in such manner that the different levels of 
achievement to the components of each objective could br readUy dis­
cerned and compared indicating the tradeoffs:among alternative plans. 
The system of accounts will display the beneficial and adverse effects 
in th", region under consideration in relatiOn to other parts of the Nation. 

7. The planning process. Plans will ,be directed to improvements in 
the quality of life by meeting current and projected needs and problems ' 
as identified by the desires of people in such a:manner that improved 
contributions are made to society's preferences for national economic 
development, and environmental quality. Plans for water and land re­
sou;rces will focus upon the specified components of the objectives 
desired for the designated region, river basin, State, or local 
planning setting. 
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The planning process would include the following major steps: 

(1) Specify components of the objectives relevant to· j:he planning 

setting; 


(Z) Evaluate resource capabilities and expected economic and 

environmental conditions without allY plan; 


(3) Formulate alternative plans to achieve varying levels of con­
tributions to the specified components of the objectives; 

(4) Analyze the differences among the alternative plans which 

reflect different emphases among the specified components of the 

objectives; 


(5) Review and reconsider if necessary the specified components 
. for the planning setting and formulate additional alternative plans as 

appropriate; and 

(6) Select a recommended plan based upon an evaluation of the 

tradeoffs among the alternative plans. 


Essential to this process is the formulation of alternative plans to 
achieve varying levels of contributions to the objectives. and th.e active 
participation of all interests. 

During the planning process one alternative plan will be formulated 
in which optimum contributions are made to t;"e national economic de­
velopment objective. Additionally. during the planning process at least 
one alternative plan will be formulated which emphasizes the contri­

.butions to the environmental quality objective. Other alternative plans 
reflecting significant phys~cal, technological, legal or public policy 
constraints or reflecting significant tradeoffs between the national 
economic development and environmental quality objectives may be 
formulated. 

Four tests would be applied in the formulation of any given alter­

native plan: 


(1) The acceptability of the alternative plan to the public and 

compatibility with institutional constraints; 
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(Z) The effectiveness of the alternative plan in meeting component 
needs of the objectives; 

(3) The efficiency of the .plan in m~eting component needs of the ' 
obj,ctives and a 4emonstration that the plan represents the least-cost 
means of achieving such component needs; and 

(4) The completeness of t)le plan in accounting for all investment
and ;other required inputs. or ac.tions. . 

As alternative plans are developed and subjected to these .tests, lthe basic steps h! the planning process may be reiterated as necessa y 
with each iteration more detailed than the last. 

Each alternative plan screened·for final consideration should be 
"justified" in the sense that in the judgment of the planning organiza ·on 
the total beneficial effects to all objectives exceed the total adverse 
effects to all objectives, . . 

From its analysis of alternative plans the planning organization 
wi11,select a recommended plan. The plan selected will reflect the 
importance attached to different objectives and the extent to which 
different objectives can be achieved by carrying out the plan. 

The recommended plan should be formulated so that beneficial an 
adverse effects toward objectives reflect, to the best of. current unde ­
standing and knowledge, the priorities and preferences exPressed by 
the public at all levels to be affected by the plan. 

A recommended plan must have net national economic developme 
benefits unless the deficiency in net benefits for the national economi 
development objective is the result of benefits foregone or additional 
costs incurred to serve the environmental objective•. In such cases, 
a plan with a less than unity benefit-cost balance may be recommend d 
as long as the net deficit does not exceed the benefits foregone and th 
additional costs incurred for the environmental objective. A Depart­
mental Secretary or head of an independent agency may make an 
exception to the net benefits rule if he determines that circumstances 
unique to the plan formulation process warrant such exception. 
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In addition to the recommended plan with supporting analysis, 
other significant alternative plans embodying different priorities among 
the desired objectives would be presented in the planning report. In­
cluded with the presentation of alternative plans would be an analysis 
of the tradeoffs among them. The tradeoffs would be set forth in 
explicit terms, induding the basis for choosing the recommended 
plan from among the alternative plans. 

8. Cost allocation and reimbursement. When necessary to establish 
reimbursement or cost-sharing policies an allocation of appropriate 
costs would be made among the objectives and among components of 
the objectives in such a manner to insure that all objectives and 
components are treated comparably and receive their fair share of the 
advantages from an objective plan. 

Reimbursement and cost-sharing policies would be directed g~n­
erally to the end that identifiable beneficiaries bear an equitable share 
of costs commensurate with benefits received in full cognizance of the 
objectives. Since existing cost-sharing policies are not entirely con­
sistent with the two objective approach to planning water and land 
resources, these policies will be reviewed and needed changes will 
be recommended. 

9. The discount rate. The discount rate will be established in accord­
ance with the concept that the Government's investment decisions are 
related to the· cost of Federal borrowing. 

The interest rate to be used in plan formulation and evaluation 
shall be based upon the estimated average cost of Federal borrOwing 
as determined by the Secretary of the Treasury taking into considera­
tion the average yield during the twelve months preceding his deter­
mination on· interest-bearing marketable securities of the United States 
wlth remaining periods to maturity comparable· to a 50-year period of 
investment. The rate shall be raised or lowered by no more than or 
less than one-half percentage point for.any year. When· the average 
cost of Federal borrowing as determined by the Secretary of the· 
Treasury exceeds the established discount rate by more than O. Z5 
percentage points, the rate shall be raised O. 5 percentage points. 
When the average cost is less than the established rate by more than 
o. Z5 percentage points, the rate shall be lowered Q. 5 percentage points. 
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The Water Resources Council shall determine, as of July I, the 

discount rate to be used during the fiscal year. 


The discount rate to be used in plan forIIlulation and evaluation 
during the reIIlainder of the fiscal year 1974 shall be 6-7/8 percent. 

10. National prograIIl developIIlent. The Council will formulate a 
national program for Federal and federally assisted water and land 
resource activities, including a long-range schedule of priorities 
among plans for projects, States, regions, and river basin•• 

11. Water and land planning activities covered. The principles and 
standards would apply to Federal participation with river basin 
coIIlIIlissions, States, and others in the preparation, formUlation, 
evaluation, review, revision, and transIIlission to the Congress of 
plans for States, regions, and river basins; and for planning of 
Federal and certain federally assisted water and land resource pro­
grams and projects as listed in the standards by the Water Re·sources 
Council. 

11. EVALUATION 

(EnviroDIIlental IIIlpact, Unavoidable Adverse EnviroDIIlental 
Effects, and Irreversible and Irretrievable Commitments of 
Resources) 

The evaluation system and .systeIIl of public inforIIlation accounts 
provide for the full and systeIIlatic display of effects, including those 
which are generally regarded as favorable or beneficial, those which 
are generally regarded as unfavorable or adverse, and those for which 
preferences differ and IIlay be considered either beneficial or adverse 
depending upon the value judgIIlents of those expressing the perference. 
The effects of an alternative plan on the environmental characteristics 
of an area under study or elsewhere in the Nation would be evaluated 
for each alternative plan formulated. Thus, enviroDIIlental effects . 
would be displayed for each· alte.rnative plan. whether formulated to 
achieve optimum contributions to the national economic developIIlent 
objective, or forIIlulated to emphasize contributions to the environ­
mental quality objective. EnviroDIIlental effects would also be .. 
displayed for alternative plans formulated to reflect various levels of 
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contributions to the national economic development or environmental 
quality objectives. The display of environmental effec~s and the 
effects on the other objectives for all alternative plans formula,ted 
would provide information which should facilitate planning decisions 
and reduce conflict over such decisions. 

The principles and standards conform fully with the intent 
and the' spirit of the National Environmental Policy Act of 1969'by 
providing for full and systematic evaluation and display of ,environ~ 
mental effects for all alternative plans. 

ill.' FORMULATION 

(Alternatives and' the Relationship Between Short-Term' Uses of 
the Environment and Enhancement of Long~Term Productivity) 

The explicit consideration of the environmental quality objective 
in formulating plans for the use of the Nation's water and land resources 
provides opportunity for consideTation of significant enhancement of the 
quality of the enviromnent. Rather than Simply displaying environ­
mental impacts the planning process established in the principles and 
standards would require that plans be directed to meeting current and 
projected needs and problems as identified by the desires of people in 
such a manner that improved contributions are made to society's 
preferences for national economic development or enviromnental 
quality. Impacts on regional development and social well-being are 
also considered where appropriate. At the outset and throughout the 
planning process responsible planning organizations would consult 
appropriate'Federal, regional, State, and local groups. to ascertain 
the components of the objectives that are Significantly related to the 
use and m~agement of the water and land resources in the planning 
setting. The identification of the specific, components 'of objectives 
to be considered explicitly in plan formulation will necessarily in­
volve an appraisal of future economic, environmental and social 
conditions expected without the plan as compared with those desired 
hy people for the planning area. 

The principles and standards will be applied at all levels of plan­
ning as defined hy the Water Resources Council. At the broadest 
ievel of planning, that is, framework studies and assessments, 
specification of·the components of the environmental quality objective 
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would be directed toward the alternative choices that should be con­
sidered and e'valuated in the study responsive to the needs and 
aspirations of the people. These alternative choices t-elate to 
various views of the desires of people in the mix of objectives to be 
served in planning for the use of the Nation's water and land resources 
and reflect ,the alternative parameters and assumptions upon which 
the planning is based, including but not neces ..arily linlited.to alterna­
tive assumptions regarding the levels of future economic and population 
growth and environmental quality. 

At the next more detailed level of planning defined hy the Water 
Resources Council, that is, regional or river basin planning, speci­
fications of the components of the environmental quality objective 
wouldgeneraUy be concerned with al ternative courses of action that 
should be considered and evaluated in planning for the use of water and 
land resources of an entire region or river basin as this is the level·of 
consideration of alternatives at which the enviromnental issues and 
tradeoffs are most likely to be relevant to decisionrnaking. 

At the most detailed level of planning defined by the Water Resources 
Council, that is, implementation studies, specification of the components 
olthe environmental quality objective will generally be concerned with 
groups of interr'elated or individual plan elements where enviromnental 
issues and tra·'eoffs are likely to be significant in the decisionrnaking 
process. 

The success of water and land resources planning will depend on 
meaningful participation of interests concerned with each objective at 
each step in the planning process. Under. the principles .and standards 
when the objectives of a framework study or assessment or regional 
or river basiit, plan, have been identified the study leader responsible 
for the manage":'ent of the study will prepare a statement of the 
specified components of the objectives and the probable effects of the 
plan on such objectives. A copy of the statement will be sent to the 
Water Resources Council and to the Council on Environmental Quality 
as a preliminary report under section lOZ(Z)(C) of the National En­
vironmental Policy Act of 1969. The study manager will submit 
completed reports of framework studies and assessments and regional 
or river basin planning studies to the Water Resources Council for 
review. Copies of such reports shall be furnished to the Council on 
Environmental Quality. 
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It is concluded that promulgation of the PJ:inciples and Standards 
for Planning Water and Related Land Resources will further the 
purposes of the National Environmental Policy Act of 1969. 
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