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VICKS8 URG. MISSIS~~ PPI 39180

IN R~~P%.Y ~~~ ‘°~ WESYR 30 June 1978

SUBJECT: Transmittal of Miscellaneous Paper Y—78— 2

TO: All Report Recipients

1. The Water Resources Assessment Methodology (WRAM) is being developed
at the Waterways Experiment Station (WES) by the Environmental Laboratory
as a tool to assist the Army Corps of Engineers in the conduct of envi-
ronmental impact assessment and alternative evaluation. For a detailed
(though interim) presentation of WRAM, one should consult WES Technical
Report Y—77—1 entitled “Water Resources Assessment Methodology (WR.A14)——
Impact Assessment and Alternative Evaluation” by R. Charles Solomon,
et al. In essence, WRAM consists of:

I. Selection and Familiarization of the in terdisciplinary
Team that is to Conduct the Assessment

I. Selection of Assessment Variables and Completion of an
Environmental Inventory of the Study Area

III. Impact Prediction, Assessment , and Evaluation

IV. Documentation

This report, which is a produc t of WES ’s continuing program to extend
and improve WRA14, is focused on the Social Well—Being (SWB) Account as
defined by the Water Resources Council’s Princip]~es and Standards.

2. Included In this document are SWB variables with definitions, inf or—
station about measurement, and suggestions for prediction. Although the
set of variables discussed in this report assists in def ining SWB, the
list is tentative——a starting point for impact assessors——and is not
definitive or exhaustive. The particulars of each planning project and
the judgment of assessors and publics will dictate omission of some
variables and inclusion of others.
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3. The report also includes preliminary information about units to be
employed and measurement techniques which are suitable for the variables.
The need to predict SWB impacts is responded to for each variable by
outlining some aspects of the problem and by indicating rudimentary
approaches toward prediction of impacts on the variable. Further
resources are made available in the form of references to more detailed
documen ts, both published and unpublished .

JOHN L. CANNON
Colonel , Corps of Engineers
Commander and Director
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PREFACE

The work descr ibed in this report was performed under Purchase Order

DACW39-77-.M-1632 titled , “List of Soc ial and Rela ted Var iab les for Use in

the Evaluation of Water and Related Land Management Planning, ” dated February

22, 1977, between the U.S. Army Engineer Waterways Experiment Station (WES)

and Texas A&M Research Foundation. The sections on Noise and Aesthetic Value

categories were prepared under Purchase Order DACW39-77-M-4272, titled “Pro-

file and Measurement of the Noise and Aesthetic Val ue Categories of the

Social Well-Being Account” dated July 13, 1977 , between WES and Katheryn 1.

Dietrich. The research was sponsored by the Office, Chief of Engineers ,

U. S. Army, Wash ington, 0. C., and di rected by the Env i ronmental Labora-

tory, WES.

j
The report was prepared under the Texas Transportation Inst itute by

Dr. Patric ia K. Guseman , Assistant Research Sociologist , and Katheryn 1.

Dietrich , Research Associate. The report follows specific guidelines estab-

lished by WES. Two major tasks were requested by WES: (1) a comprehensive

listing of variables relevant to the social well-being objective of water-

resource planning ; and (2) descriptions of measurement of the variables

deemed most salient for social well-being Impact assessment of water and

related land-management studies. Regarding the latter task, WES personne l

advised the authors of this report of the general categories of vari ables to

be described. In addition , the format of the measuremen t descr ipti ons was

specified largely by WES. The authors have also attempted to meet the con-

cern of Corps personnel that the report be of practical utility to Corps

planners who are Involved in social wel l -being impact assessment at the

District level .

_ .
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The contract was managed by Mr. R. Charles Solomon. Special Assistant .

Env i ronmental Resources Division , WES , and Ms. Sue E. Richardson , Environmental

Resources Di v i s ion, WE S. The s tudy was under the general superv ison of
Dr. Conrad J. Kirby . Chief , Env i ronmental Resources Division , and Dr. John

Harr i son , Chief , Environmental Laboratory. The Di rector of WES is COL J. L.

Cannon , C. E ., and the Technical Director is Mr. F. R. Brown.

Special acknowledgement is given to Mr. Charles Solomon and Ms. Sue

Richardson . WES , and Dr. (van Vlachos , Colorado State Univers i ty , for their

professional advice. In addition , the authors acknowledge Mrs. Melinda Morgan ,

Mrs . Susie Carter, Mrs. Judi Gi llian i , and Mr. Seth Bovey for their clerical and

Illustrat ive assistance in the preparation of this manuscript .
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INTRODUCTIOFI

In 1973, the Water Resources Council delivered a multi-objective man-

date for the formulation of water and related l and resources planning (Water

Resources Council, 1973). This document , referred to as Pi ’:~’f r ic.’~ ~~~ .~t~~’i.i-

ards (P&S), specifies two equal national objectives toward which Federal and

Federally-assisted water and related l and planning be directed : National

Economic Development (NED) and Environmental Quality (EQ). “P&S also requires

that the impacts of a proposed action be measured and the results displayed

or accounted for in terms of contributions to four accounts: National Eco-

nomic Development (NED), Environmental Quality (EQ), Regional Development (RD),

and Social Well -Being (SWB)” (Office of the Chief of Engineers , Ii. S. Army,

1975). This report focuses on the Social Well -Being account. The purpose of

the report is to define the distinctive concerns of the Social Well-Being

account and to operationalize the variables that are most salient to the Social

Wel 1-Being account.

A VA R IABLE LI STIN G

The term ~~~ j
~1: weil—b~~~1. often is used more or less synon~ii~ously with

q z . ~it~i ~‘f life to refer to a broad variety of variabl es that reflect people’s

welfare or well-being (Liu, 1975). When incorporated within the objectives

of resource planning , the concept implies that the goals of technological

progress should be tempered with humanistic concerns for equality , justice.

and a generally high quality of life for all Americans (Liu, 1975). The

theory behind the ~~‘fa/ we?i— h c i~z~ concept encompasses two components , one

indicating how people themselves evaluate~ various aspects of their lives and

the other indicating the external or environmental conditions relevant to

each of those aspects (Andrews and Withey , 1976:7). The general goal of the 

-~~~~~-.- - - - _ - -
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Social Wel l— Being account is to enhance the development of in~1i~ idua I capa-

biflty , health . I f-reliance, and opportun~t es for thdiv~dua ) choico .

This report w i l l define the more speci fic conCerns of the Social Well-

Being account of water resources p1 anning by present i n~i a li st i nq ~f the r’o~.t

pertinent variables that are relevant for socia l wefl-being imp act assessment

of water-resource studies . The purpose of impact assessment generall~

is to facilitate ~lec ision—maki ng h~ determ ining the full ~~~~ of costs and

benefits of alternative pro~’~s& courses of acti on (Finsterbusch and Wo lf .

1977::). A secondary purpose is to improve the des ign and admin istration of

polici es and projects in order to promote positive impacts and to avoid or

mitigate negative impacts (F in s t er bu sch an d Wol f. 197). The Social Well-

Being account is general1~ concerned with what social science literature re-

fers to as :‘ : . :~~~ ~~~~~~~~~~~~~~~~~~~~~ I. i.e. . determining soc ia l  well— b eing). In

keeping wi th  the terminolo~ ~f t.he Water Resources Council , this report wi l l

ref~ ’ to this research process as ~~~~~ ~~~~~ s: . :  ~~~ ~~~~~~~~

The t a sk of identi fyin g the var iahios that fa ll within the pros ince ~f

the Social Well—Being acco unt f or water resourc e p l a n n~n o i s  a much needed

but formidable task. The s i tuat io n Duhl addressed i n 1967 has not been en-

tirely resolved : social scientists frequently do not know the specific vari-

ables that are important for social well—being impact assessment. Finster-

busch and Wolf (l9~’7:$) cla im that “the major problem in ident if ying iI’ ipacts

is inclus i veness; no significant impact should he overlooked .’ However, as

Baur ~l973) points out, the variables that might be affected by a water

project are virtually infinite if one considers higher—order as well as

primary and secondary impacts. And to omit the former is no solution .

because higher-order impacts are frequentl y among the most significant for

social well—bein g (Baur , 1973” . An agonizing result of this problem for

IIIIIIlti... ~~~~~~ —.-- 
~~~~~~~~~ 
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water-resource planning has been indi~criminant collection of large masses

of data that has exhausted available resources and does not even guarantee

that potentially significant impacts have been explored.*

The major criterion for variable selection employed in this report was

‘1 to select only those variables whose change or non-change by a water project

would make a significant difference in the decision of whether to imp l ement

a project plan or to assist in delineation of differences between project

alternatives . The authors acknowl edge that this process of selection of

variables for study is a subjective process , as is the evaluation of impacts.

The authors have tried to maintain as much objectivity in their selec-

tion as possib le, however , by perusing the results of previous studies , giving

especial consideration to actual as compared with predicted impacts (see

Shields , 1974, annotated bibliography). In addition , the authors have relied

on the intuitive sensitivity of themselves and other social scientists , wh i ch

Baur (1973) emphasizes as essential at this early stage of development of

social well-being impact assessment. The authors have also included all of

the specific concerns delineated in the Water Resources Council ’s Prf, f~~~ .~

The listing of variables and their categorization are delineated in

Figure 1. The starred variables are considered to be especially critical by

the authors and will be discussed in detail later In the report . A bibliog-

raphy of references which aided in the selection of variables is presented at

the end of this report.

The variables have been categorized into six major classifications. The

fi rst four of these classifications were specified by the Water Resource

Council’ s Prf ’ .$  and Standards :

* 3. 0. Priscoli , personal comunicat lon , 1977.

S ~~~~~~~~~~~~~~~~ - . .~ 
~~~~~~~~~~~~~~~~~~~~~~~~
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(1) Real Income Distr ibution

(2) Life, Health, and Safety
(3) EducatIonal , Cultural , and Recreational Opportunities and Other

Coninunity Services

(4) Emergency Preparedness

Two additional categories were included at the request of the U.S. Army Engi-
neer Waterways Experiment Station (WES):

(5) Coninunity Cohesion

(6) Other Population Character ist ics

The var iables have also been p laced Into meaningful subcategor ies to help clar ify

the specific concerns of social well-being impact assessment.

In using this variabl e listing , the planner should be especially aware

of the need to consider differential impacts . As Shields (1974:31-5) states:

“The point is that the impacts of high-technology projects affect different

people in different ways at different times. Some people lose a great deal ,

others gain , most probably fal l somewhere in-between , gaining in some ways

but losing in others. And there are some--indeed , many-—who are virtually

unaffected by project impacts. ” Although the names of the variable concepts

do not always make explicit a concern with differential impacts, this con-

cern is rel evant and is implied for every variable.

Other important analytical dimensions of impact assessment are inter-

active and cumulative impacts and the timing of impacts (i.e., short-term

versus long—term effects). These dimensions will be addressed in the follow-

ing di scuss ion of measurement.

It is stressed that the variable listing given in this report is meant

to heli define the Social Well-Being account for water-resources planning.

The listing is by necessity broad , because of the many types of water and

related l and-management projects. The variables that will be relevant for

L - -- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~
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water-resource planning has been Indiscriminant collection of large masses

of data that has exhausted available resources and does not even guarantee

that potentially significant impacts have been explored.*

The major criterion for variable selection employed In this report was

to select only those variables whose change or non-change by a water project

would make a significant difference in the decis ion of whether to implement

a project plan or to assist i n delineation of differences between project

alternatives . The authors acknowledge that this process of selection of

variables for study is a subjective process , as is the evaluation of impacts.

The authors have tried to maintain as much objectivity in their selec-

tion as possible , however, by perusing the results of previous studies . aivin g

especial consideration to actua l as compu red with predicted impacts (see

Shields ’, 1974. annotated bibliography). In addition, the authors h ave relied

on the intuitive sens i t iv i ty  of themselves and other social scientisf ’~. which

Baur (1973) emphasizes as essential at this early stage of development of

social well-be i ng impact assessment. The authors have also included all of

the specific concerns delineated in the Water Resources Council’ s ~~~~~~~~~

and ~~~~~~~~

The listing of variables and their categorization are delineated in

Figure 1. The starred variables are considered to be especially cr i t i cal by

the authors and will be discussed In detail later In the report . A bibliog-

raphy of references which aided in the selection of variables is presented at

the end of this report.

The variables have been categorized into six major classifications. The

first four of these classi fications were specified by the Water Resource

Council ’s rri~a~ i 1 ~~~~ and

* J. 0. Priscol l , personal coniuiunicatlon, 1977.
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social well-being impact assessment of any particular water project may corn-

prise only a smal l proportion of this listing, especially in the case of small-

scale water-resource projects.

VARIABLE MEASUREMENT

Only those variables thought to be most salient for social wel l -being

impact assessment of water projects have been operationalizeci . The specif 1-

cati on of var iable measurement includes two types of measurement:

(1) measurement of baseline conditions of the variable;

(2) prediction of the state of the variable at later time periods.

Throughout the discussions about measurement, efforts have been made to

present the most meaningful and simplest measures. It is stressed that the

saliency of measures for a particular variable, like the importance of the

var iabl es themselves 0 may differ for different kinds of projects. For

example , more detailed and sophisticated measurement may be warranted by

very large-scale water projects, whereas one simple measure per pertinent

var iable may suffice for small , routine water projects.

One or more of the following four measurement procedures are reconinended

for measuring baseline conditi ons and for prediction of the variables :

(1) Surveys--Often the only means of providing specific ,

detailed information on people in a target area. A random-

ized survey can provide representative data on people ’s

attitudes, concerns , and perceptions.

(2) Informant Interviewing--According to Finsterbusch (Finsterbusch

and Wol f , 1977), informant interv iew ing Is the bac kbone of soc ial

well-being Impact assessment, especially prediction of effects. It

involves sol ic it ing experts ’ opinions and the opinions of potentially

Impacted parties.



fr
8

(3) Field Observation--This refers to the Ininersion of the researchers

in the potentially Impacted comunity(s) or area.

(4) Secondary Data Sources--These data sources have been

4 emphasized in this report if they are available , because

they greatly simplify the data collection process and

save valuable resources. In addition , extrapolation of his-

torical data trends from secondary sources may be valuable

for predicting effects. The main disadvantages of

secondary sources are the l imited types of data that

are available and the fact that the data may not be current.

It is emphasized with respect to the discussions of variable prediction

that the intention was only to provide a starting point for researchers in-

volved in social impact assessment of water-resource projects. In the delin-

eation of potential impacts , thscussion is provided where possibl e regarding

long-term as opposed to short-term effects. More complete specification of

post-construction phased impacts and of cumulative impacts is needed but is

beyond the purview of this report. This manuscript should be viewed as a

necessary but preliminary step toward the development of detailed procedures

for predicting the variables of concern to the Social Well—B eing account of

water— resource planning -

In each variable discussion , an h~!p othe8iEed functiona l curve has been

Inclu ded. This curve defines the beneficial and adverse levels of the vari-

able according to a presumed quality index (the scale value of 1.0 represents

optimum variable levels and 0 represents the most adverse variabl e levels).

Because social well-being is a subjective phenomenon , the precise nature

of these curves is a matter of subjective professional opinion . Moreover ,

the definition 0f what is beneficial or adverse will vary for different



H 9 5

populations , depending on their preferences and may vary according to cer-

tain conditions. Therefore, the hypothesized functional curves presented

F In this report are meant to serve only as crude indicators reflecting the

authors ’ interpretations of the general value system of our country ’s pop-

ulation . Findings in the literature have aided in this Interpretation .

Also included for each variable discussion is a brief listing of

references. These references were carefully selected to hel p the planner

understand the variabl e measurements jhat have been suggested and to pro-

vide information on additional , more sophisticated , measurement if needed .

L - -  - - - _.__ 

-
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REAL INCOME DISTRIBUT ION

For the Social Well—Being account, the major concern wi th respect to

real incoii* distribution is who will benefit from the economic development

that might be generated by a water project. Studies of actual Impacts of

water projects have shown considerable differences in economic benefits for

people having differen t sources of income (Shields , 1974). The incomes of

some people in a coninunity have been adversely affected by income-generating

water projects, while the Incomes of others in the same coninunlty have

increased substantia lly (Mack, l974~ Gold , 1974). A water project’s Impact

on real Income of individuals and families, therefore, should he compared for

all substantial , viable population groupings, such as race, ethnic , age, sex,

and Income
The major variables subsumed under the real-Income distribution classi-

fication of the Social Well—Be ing Account Include factors directly ~i fft~cti ng

i ncome differences, such as labor-force part icipation and factors affect ing

the buying power of Income , such as costs of goods and servi es. The

variables that are starred in Figure ~
‘ are those thought to he most salient

for the assessment of real income distribution.

~~~~• —
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Account: Social Wel l-Bein g

Category: Real Income Distribution

Suhcat e~ory : Income Opportunities

Va riable: ~
‘.‘“.~~~~ ‘:.‘ .

‘ 
~: ‘ “~ ‘

Definition ~ Meas uremen t ~f l~asel inc Conditions

Persona l income generated refers to the changes in per capit a and faniilv
income that are predicted to result fr-Mn development of a water resource pro-
j ec t .  The concern is with income that might accrue directly from employment
for construction and operation of the water-resource project and w i t h  income
that ind i rectly accrues as the result of businesses , improved property values , 4

and other income-generating sources that accompany water project development ,
such as that of a large reservoir.

These i nc ome increases can he measured by the followin q measures of cen-
tral tendency : (1) median or mean per capita income , and (2) medi an or mean
fami ly income . These measures can be obta ined from secondary demoqraohi -
sources and can be used with reference to four types of income: (1) çiross
personal income , (2) disposable persona l income (income after ta~ deductions

’~,
(3) cost-adjusted persona l Income ( i ncome divided by the consumer price index ),
and/or (4) di scretionary i ncome ( i ncome minus necessary expenses~.

To predict the impacts of a proposed water t-esource project on these
measures of Income, estimates are made of the number and incomes of the new
jobs that will he generated by the project itself and by businesses that
might develop as a result of the project. Incomes that will accrue from
business profits, the sale of properties in the area of the project, and other
such sources also should he considered . Short-term versus long-term impacts
should he distinguished . The former will resul t from jobs generated by con-
struction of the water project and from ininediate changes in property values
that the planning and construction of the water project might precipitate.

~~~~ 
;~~-~ ~~~~ ~~~~ ~~~~ ~ 5 . : ~~~~~s~u~ ‘~~‘~~ 

‘
t

A water project that generates jobs is likely to increase the median and
mean per capita i ncome and family i ncome of the c~~nun ity or area it is near.
The functional curve assumes that the ideal bene ficial imnact is increased
median or mean incomes.

- -  ____~~
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MEDIAN OR MEAN P E R CAPITA OR FAMI LV INCOME

Remarks

This variable mi ght also he cons i dered by the Regiona l Dev e lopment ~RP1account.

Da ta Sources

Bureau of the Census , Census of the Population , ~~~~~~~~~~~~~~ 
.-

~~- :‘.~~~ ~~~~ 
~~~~

.

1 
~~~~~~ 

—

~~~~~~~~ z : 4 ~~i ; County and City Data Book; Bureau of Labor Statistic~.,
~~~~~~~~~~~~~~~~ 

‘.~
-: -

~~~‘:: ~~~~ ~~ 
.
~,
.. -~~~.

- , OBERS .* Series E.

References

Executive Office of the President . Office of Management ~nd Budget.
-
, 

- ~. :~~~- :  :. ‘~~~ , .~ . W ashin gton , D.C.: U.S. Government Printing
OffIce, 1973, Pp. 1h1 - $’ .

Liu , Ben—Chieh , ~~~~ -
, 
. “

~ :. - : ‘ . , ‘~~ ~
.; :.  ~~~~~~~~~~~~~~~~

4 ~~~~~~~~~~~ 
- - i~~~~’~ , -

~~~~~~ : ~::. Washington , D.C.: Washi ngton
Env ironmenta l Research Center, U.S. Environmental Protect ion Agency .
1975, Pp. 54-8.

Shryock, Henry S., Jacob S. Siegel . and Associates . ~~~~ ~~~~~~~ :‘:~
~~~~~~~~ ~~~ ~~~~~~~~~~~~~~~~~~~~~~~ Washin gton , D.C .: U.S. Bureau of the Census ,
1975, p. 367.

* Office of Business Analysis and Economic Research Service. 

-
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Account: Social Well -Being

Categor~y: Rea l Income Distribution

Subcategory: Income Opportunities

Variable: :~ ; • .~~~.‘ ~~~~~~~~~

Oefin ition & Measurement of Baseline Conditions

Income dispersion refers to the degree to which income is dispersed or
concentrated within a given population or population grouping. A measure-
ment of income dispersion that can frequently be obta i ned from secondary
demogra phi c sources Is ~~~~~~~~ :~~~:: : , .‘~~i , which define the income limits or
ranges for each f i f th of the population. Attention generally focuses on the
lowest or highest fifth of the population and the share of the population ’s
aggregate income that it receives . More sophisticated measurement of income
dispersion can be made with a :~~‘1..-. :

~~ ~;.~~‘:~~~
- and :. ;i’: f ~~~~~~~~ ~~ t ~~~~ ~‘: ~~~

(a coefficient of concentration) or •
~~ 

, 
~

, . •  . 
~~~~~~~~~~~~~~~~ f t ”;.

Instructions for calculating the Lorenz Curve and its correspondinq statis-
tics are presented in U.S. Bureau of the Census (Shryock et al., 1975) and
Duncan (1957). These statistics are generally used with reference to gross
famil y incomes but could also be used with reference to disposable personal
income, cost-adjusted persona l income, or discretionary income. (See dis-
cussion of ~~~~~~~~~~ ‘ : : .~ ~~~~~~~ ; ... ,k .~~~

. :  ~r )

Income dispersion can also he measured by calc ulating differences in
incornos among all viab le, suhstant~al population groupings for which income
might be unequally generated by a given water-resource project. Examples of
such population groupings include various race and/or ethnic groups , age, sex .
residehce groupings and population groupings having different sources of
i ncome (e.g., wage-salary workers , small business owners, farmers, etc.). Income
data are frequently reported separatel y for t hese groups . Differences in the
following indexes of central tendency can be calculated : (1) ~.-~f.:’: :‘,~~

~~~~~ :‘: ‘.‘“‘ .‘, and (.~) “ :. - i ~~.’-. : ~~~:~~-:~~~ :, ~~~~~~~~~~~~~ Two additional reconinended
m easures are: (3) ~~:‘: ‘~‘ “:. ::j ’ : ~~~~~~~~~~~~ ~ ‘: ‘ r:, ~~~~~~~~~~~~~~ ~‘: t:,’ ‘::,“:~‘.‘i ’

- ,~~r,:, ~~ f~: ~ ;,- . and (4) :.‘ ~
-,- ‘

~~~ ,‘‘: ~~~~~ _‘~:~:~ ~1. -
~~ f ~:The foregoing median measures can be used wi th reference to four types of

income : (1 )  ~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~ (2) :: ‘ ‘~~~:~ ‘ :-,-
~ ‘~~ ‘~:: :‘:~~~~‘“ :. . ( 3 )

:‘~ .‘ - ~~~~, and/or (4) : : .‘ 1 - ~~
., -

~~ :‘~.~r: :.: ‘, v~:,
- ( see discussion

of ~~~~~~~~~~~~~~~~~~ :‘: -~ -:e ;. ~~~~~~~~~~~ “ ) Poverty families can be determined by a
poverty index used by the Bureau of Census and the Office of Economic Oppor-
tunity which divides a family ’s total gross income by the estimated income
needed to sustain a typical family of its size , age composition , and residence
(region of U.S., metropolitan or nonmetropolitan , farm or nonfarm ).

Predict i on of I~~~~~
To predict impacts of a proposed water project on the foregoing indi-

cators of income dispersion , estimates are made of the numher and require-
ments of new jobs which will be generated by the project. These estimates
are then considered in conjunction with the approximate proportion of the
various population groupings tha t will be eligible for the new jobs and the
wages or salaries which might then accrue to these population groupings from
the new jobs.
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Rypo theeiaed Functiona l Curve & Ra tionale
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Concentrated Dispersed
INDICATORS OF INCOME DISPERSION

Whether a water project will increase or decrease income dispersion
will depend on the baseline conditions with reference to income dispersion
as well as on the nature of the water project and the wage/salary l evels of
the jobs that it generates . Given a baseline condition of relatively con-
centrated incomes, whereby the lower fifth of the population accrues much
lower i ncomes than the top echelons of the populati on or a particular ethnic ,
residence or other type grouping has much higher median incomes than the
remainder of the population , a water project which generates higher paying
jobs for the lower income population is likely to increase income dispersion .

Rema rks

The variable of income dispersion is essential to answer the question
of who benefits from economic development resulting from a water project.
A water project’s impact on income dispersion is ind i rect via the jobs that
the project helps to generate. Consequently, changes in income dispersion
are contingent on changes in business patterns and labor-force character-
istics. Furthermore, the variable of income dispersion interacts wi th other
economic variables , such as taxes and income expenditures , to effect changes
in real i ncome distribution.

Data Sources

Bureau of the Census, Census of the Population , ~~~~~~~~~~~~~~ of t h€’
Fc’p~ L: t fc~’z; Cur ’t’~z f P~ ‘;‘:~ Ta tic ’~ Rc~’ ‘s’t~~, :~ ‘~‘f. ’1~ P— ::~’, ~~~~~~ :~8, ~~~~ ~~~~ -

. f
‘ 1~~~

’ Scvnp ?* ’ Ta~n.~s; County and City Data Book; Bureau of Labor Statistics,
t , Urk’P Frr ’ .~ h~f t u r , ’~ ~i~f rncc ’- ’1~’; OBERS , Series E (allows for residencecomparisons only).

References

Duncan , Otis Dudley, “The Measurement of Population Distribution ,”
P~~’ui ~: t ’~csn ~t u51 ’~e8 11 (July, 1957): p. 40. 

---~~
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Executive Office of the President , Office of Management and Budget ,
~~~~ : ‘J f .~.~~.’pe , ~~~ Washington , D.C.: U.S. Government PrintingOffice . 1973 , Pp. 151-87.

L iu , Ben—C hi eh, ~~~ f ~~., :. :~~~.
- 

~~~~~~~~~~~~~ f ’:  i~~
- : - , - , f : : . :  .4p, -~~i,:~:, :  4 ~~~~~~~~~~~~ .-~~~ i, ’~~~ ’•:, ’~:: . Washington , D.C. : Washi ngtonEnviro nmental Research Center , U.S. Environmental Protection Agency ,1975: Pp. 54—8.

Mack , Ruth P., “CrIteria for Evalua tion of Social Impacts of FloodManagement Alternatives ,” in C.P. Wolf (ed.), ~~~ :-~~
-
~~~~: .1~~.-~1.~r:,- ’::.Milwaukee : Env i ronmental Design Research Associa tion , 1974 , Pp. 175-95 .

Shryock , Henry S., Jacob S. Siegel , and Associates , :‘ ;.: .‘!t - : ; .’,i~ ,
~‘:~f

~~~~~~~~~~~~ Washington , D.C.: U.S. Bureau of the Census ,1975, Pp. 1 78-80, 367.
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Account: Social Well-Being

Category: Real Income Distribution

Subcategory: Labor-Force Characteristics

Variable: Economic Activity of the Population

Definition & Measurement of Basel i ne Conditions

The “economically active ” population is defined as all persons who
furnish the supply of labor for economic production. It includes the
employed and unemployed (i.e., persons who , during a given period , were
not working but who were seeking gainful employment). The “not economically
active population ” is compri sed of all persons not gainfully employed or
seeking employment including recipients of i ncome from investments , pensions ,
etc., and persons who receive public aid or private support.

Data about the economic activity of a population can usually be obtained
from secondary demographic sources. Two specific indicators of economic
activity of a population that are especially relevant to social well-being
are: ( 1) labor—force partici pation rates, and (2) unemp loyment rates. Labor-
force participati on rates are calculated as either (a) the number of economi-
cally active persons as percent of the total population (termed the “crude
labor—force participation rate”), or (b) the number of economically active
persons as percent of the total working-age population. Unemployment rates,
on the other hand , are expressed as the percentage of an economically active
population which is not gainfully employed. Additional measures of employ-
ment which are meaningful to social well-being are (3) the proportion under—
emp loyed, which refers to the proportion of the economi cally active popula-
tion who perform less than the amount of gainful work than they would
normally be able and willing to perform, and (4) the ratio of employed persons
to ~he total population.

Two of the foregoing indicators of economic activity tend to vary signifi-
cantly among population groupings: unemployment and underemployment rates.
In addition to measuring these rates for the population as a whole , group dif-
ferences in unempl oyment and underempl oyment rates should be ascertained with
respect to all viable , substantial population groupings .

Prediction of Impacts

Prediction of a water project’s impact on the foregoing indicators of
economic activity of a population requires estimates of the number and
requirements of jobs that will be generated by the project. Job require-
ments must then be compared with the educational and other qualifications of
persons comprising the unemployed and underemployed to determine if these
persons would be eligible for the jobs generated by the water project. In
addition , one must consider population and labor—force increases which are
projected to result from the water project.

______ __________
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Rypotheeiaed Funational Curve & Rationale

ECONOMIC ACTIV ITY INDICATORS

The indicators of economic activity are expected to increase if a water
project generates jobs for persons previousl y unemployed and if the project
does not precipitate an influx of retired persons, welfare recipients, or
other persons who would not be classified “economically active. ” Beneficial
impacts are assumed to accrue from higher economic activity of a population.

Remarks

The foregoing indicators of economi c activity of a population represent
opportunities for sel f—support. Such opportunities improve the social as
well as the economic health of a community and its members by maximizing
i ndependence and self-reliance . A water project’s impact on economic activ-
ity of a population is via the jobs and businesses that the project helps to
generate and the population increases that it encourages. A population ’s
economic activity , in turn , determines personal incomes and their dispersion .

Da ta Sources

County and City Data Book; Bureau of the Census , Census of the Population ,
Characteristics of the Population; Current Population Reports , Series
P—SO, 5?, 59; Bureau of Labor Statistics , Employment and Earning s; Bureau
of Employment Security; U.S. Manpower Administration ; state employment
commissions.

References

Executive Office of the President , Office of Management and Budget,
Socia l Indicators , 1973. Washington , D.C.: U.S. Government Printing
OffIce, 1973, Pp. 111 - 50.

Liu , Ben-Chieh , Quality of Life Indicators in U.S. Metropolitan Areas ,
1970: A Comprehensive Assessment. Was hi ngton , D.C.: Washington
Environmental Research Center, U.S. Environmenta l Protection Agency ,
1975: Pp. 69-75.



-- - --‘ -
~~~~~~~~~~~‘~~ ~~:.~~‘ T  

~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

19
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Account: Social Well-Being

Category: Real Income Distribution

Subcategory: Labor-Force Characteristics

Variable: Occupationa l Distribution

Definition & Measurement of Baseline Conditions

Occupational distribution refers to differences among population
groupings wi th respect to their concentrations in certain occupational
categories. A simple but useful categorization scheme reported in Census
publications is:

Wh i te-collar workers
Professional , technical , and kindred workers
Managers and administrators , except farm
Sales workers
Clerical and kindred workers

Blue- collar workers
Craftsmen and kindred workers
Operatives , except transport
Transport equipment operatives
Laborers, except farm

Farm workers
Farmers and farm man agers
Farm laborers an d farm foremen

Service workers
Service workers, except private household
Pr i vate household workers

Median wages or salaries for these occupationa l categories are presented in
demographic publications.

Percentage distributions among these categories can be calculated for
the economically active persons of each population grouping . These percen-
tage distributions of the various population groupings can then be compared.
An example of the kind of occupational differences between population
groupings which one might expect to find is the concentration of blacks in
lower prestige, l ower paid blue-collar (operatives or laborers) and service
(private household workers) categories and the concentration of whites in
white-collar and the higher prestige bl ue—co llar (craftsmen and kindred )
categories.

Prediction of Impacts

Assessment of a water project’ s impact on occupational distribution
requires estimates of the number, kind , and requirements of new jobs which
will be generated by the project. The jobs that will be generated will vary
by. the type and size of the water project. These job requirements are then
compared with the qualifications of the economically active persons of specific
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population groupings to determine if the new job market generated by the
water project might precipitate shifts to higher prestige , higher paying
occupations.

Hy i-’otheaiaed i’uj wtiona l ~~~‘e .~ N~t i~’na~
’e

1 O ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Equal ly Distributed Unequal Distribution
OCCUPATIONAL DISTRIBUT iONS AMONG

POPULATION GROUPINGS

Beneficial Impacts are assumed to accrue from similar occupational
distributions of various population groupings .

Remarks

Occupational distribution is the major determinant of i ncome distri-
bution . Therefore, a water project’s effect on occupational distribution
~an have a substantial impact on real income distribution.

Da ta Sources

Bureau of the Census, Census of the Population, ,~ ~~~~~~~~~ , s~ ~~~~

~~~~~~~ ~~~~~~ 
( ‘ 1 ’ t ”~ t P~~:. :t ~‘ ‘ ~t~’; :~ - , .~f : ’ , ‘r ~~ 1 ~~~~~~~~~~~~~

‘4 ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~ , t~ ’:,~’, : t f , ’~: !~~ ~~~~~~~~~~~~~~~ :~i.i ~~~~~~~1’u b !f ,~ ~~, : m ~.’ . ~~~~~~~~~ Bureau of Labor Statistics , 
~‘~n’~’ . ’: ”:~’ r  ~‘h:

~~~~~~~~~~ 
U. S. Manpower Administration .

References -

Bonjean Charles N. , ::, ‘ • f ~ .’~ 1, ? M, -~~? :o ’ .~’ , ‘~ : A~: nt’en t , ‘fl:, ,
~pj ~j  f , .,.~~ San Francisco: Chandler Publishing Co., 1967.

Shryock, Henry S.. Jacob S. Siegel , and Associates , The Meth, ’,hi ~v i.i
M~terL~~e of p~ r~g rap hy ,  Wash ington . D.C.: U.S. Bureau of the Census,
1975, Pp. 338-39.
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Account: Social Well-Being

Categpr:~ Real Income Distribution

Subcate1or:~ Income Expenditures

Variable: ~~~~ I ‘~z~zc~ P Expc?k iL f UP.

Definition & Measurement of Baseline Conditions

- - 
The following types of consumer expenditures may increase or decrease

as the result of a water project: (1) ~~~~~~~~ f~ ~~, (2) •~fu t i~’~: , (3) I:. :“ ~
4) j ~ ~.d, (5) ~~~~~ I ip z u~~2~z’e, (6) t ransp ort~ t ‘~: , (7)  ‘i. ~If ~~z
8) ~~~~~~~~~ The measure of these expenditures which is most meaningful to

real Income distribution is their amount as a percent of disposable family
Income . These data can be obtained from secondary demographic sources for
various income groupings .

Prediction of Impacts

Consumer cos ts of goods, services, housing , and other needs are dependent
on numerous economic f actors wh ich might be affected by a water project. Such
factors include changes in lan d values , trans port a t ion of goods , availa bili ty
of housing to accommodate population increases or relocations , labor demands
and supp lies , etc . Impacts on these economic factors should be assessed
in the Regional Development account. The task for the Social Wel l-
Being account is to estim ate how these chang ing economic factors w ill affec t
major expenditures and the abilities of families of various income levels
to meet these expenses . Impacts of these changing expenses on real income
distribution can be measured further by estimating changes in cost-adjusted
incomes or discretionary Incomes and by recalculating income inequalities
and income dispersion based on these income est imates . See
“Income ?h i. n. rsi~,n. “

h ypothesized Functiona l Curve ~4 Rational e

l.j

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

A CONSUMER EXPENDITURE (Food, Housing,
Education , etc.) AS PERCENT OF DISPOSABLE

FAMILY INCOME

-~~~ — -  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -



-J

23

The functiona l curve assumes that beneficial impacts on real income dis-
tr ibution accrue from decreases In consumer expenditures as a percent of dis-
posable family income for all populat ion segments . These beneficial effects
w ill occur as a result of decreases in consumer expendi tures and/or Increases
in disposable family income.

Remarks

“Real” income Is a function of income and the cos ts of goods and serv ices .
It Is possible that a water proj ec t might increase expenditures more than
income for some segments of a population, thereby decreasing their “real in-
come ” and , consequently, their living standards.

Data Sources

Bureau of Labor Statistics, Expenditures and Income; Bureau of Econom ic
Ana lys i s ,  The Nationa l Income and Pro duct Accounts of the United States;
Survey of Current Business; the Federal Reserve System, Survey of Finan—
cia l Character istics of Conowners.

References

Execut ive Office of the President, Office of Management and Budget,
Social Indicators , 1973. Washington , D.C.: U.S. Government Printing
Office, 1973, Pp. 151 -87.
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Account: Social Well-Being

Category: Real Income Distribution

Subcategory: Income Expenditures

Variable: Taxe s

Definition & Measurement of Basel i ne Conditions

P~.op erty,  or real-estate , taxes are the kind of taxes most frequently
measured in social wel l -being impact studies . City , county, or other area ?
property tax rates and property valuation l evels can be obtained from district
tax assessors and co l lec tors.

- 

- 

Prediction of Impacts

Changes in tax rates and property valuation levels are contingent on
two primary factors: (1) a tax district’ s needs for tax revenues , and (2)
its tax bases. To predict needs for tax revenues, one must estimate changes
in a population ’s size and characteristics and the changing demands for govern-
ment services. Measurement of the former is delineated in the “Other Popula-
tion Characteristics” category of the Social Well -Being account. See variables
relating to comunity services and institutions to determi ne the changing
demands for government services .

Tax bases should be considered in the Regional Development
account , because they are contingent on the numerous factors which contribute
to an area ’s economic growth. Specifically, property tax bases are the valua-
tion of lands and other taxable properties. Other tax bases are important to
the extent that the tax revenues that they provide are adequate to meet the
needs for tax revenues, thereby reducing the need to increase property tax
rates.

The task with reference to real income distribution is to deterii~ine how
changing tax rates will affect disposable family incomes of various popula-
tion segments. This can be done by recalculating Zn ~~ri.’ : 1j. ’1’ .~if ~ Pl based on
these estimates of disposable income.

t h~’~ fz,~ :’ Pu,-ictiona 1 ‘ur~’,’ ~ : t- it~’:~ ~

0 l oo%
PROPERTY TAXES AS PERCENTAGE OF

DISPOSABLE FAMILY INCOME
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The functional curve assumes that beneficial impacts on a comunity
and its members accrue from moderate tax rates and property valuations.

Remarks

Previous social impact assessments have shown increased property taxes
to penalize some population segments, such as ranchers , more than others
(Gold, 1974; Hogg and Smith , 1970). A water project which increases land
values and the need for tax revenues might increase such i nequities in
taxation and , consequently, in “real ” income .

Data Sources

District tax assessors and collectors .

References

Gold , Raymond L. “Social Impacts of Strip Mining and Other Industrial-
i za ti ons of Coal Reso urces ,” in C.P. Wol f (ed.), Social 1) np czct Aesces—
ment. Milwaukee: Environmental Design Research Association , 1974,
Pp. 123-46.
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Water Resources Research Institute , Oregon State University , 1970.

Mil li ken , J. Gordon. and H. E. Mew, Jr. Economic and Social Impact of
Recreation at Reclamation Reservoirs : An Exp loratory Study of Selected
Colorado Reservoir Areas. Denver: Denver Research Insti tute , Univer-
sity of Denver, 1969.

Pee le, Elizabeth. “Social Effects of Nuclear Power Plants ,” in C.P.
Wolf ( e d . ) ,  Social Impact Assessment. Milwaukee : Environmental
Design Research Association , 1974, Pp. 113-20.
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LIFE , HEALTH, AND SAFETY

The life, health, and safety classification of the Social Well-Being
S

account is concerned with aspects of health, mortality , and safety of m d i -

viduals , their families , and their property which might be affected by a - •

water project. Subsumed under this classification is the quality of health

and safety protection provided by a coninunity ’s institutions as well as popu-

lation characteristics of morbidity and mortality . The reader will notice

in this section a change of emphasis from individual to collective indica-

tors.

The social well-being indicators presented in this section should be

investigated for the community in general and for all viable, substantial

population groupings whose life , health, and safety might be differen tiall y

affected by a water or related land -management project.

The starred variables in Figure 3 are the indicators of life , health ,

and safety deemed most salient for social well-being impact assessment.
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Account: Social Well -Being

Category: Life , Health , & Safety

Subcategory: Personal Health & Safety

Variable: Ri$k of Injuri es

Definition & Measurement of Baseline Conditions

The two most frequently cited social well-being indicators with reference
to risk of injury are : ( 1)  in~’idence of injuries r c : ~f r i~~ medica l a t t ent -f-~
and (2) in ~~~~~ of ~ie~zths due; to injuries. These indicators are usually
reported in secondary demographic sources as the number of injuries or deaths ,
respectively, per 100 persons in the population. These measures are generally
reported separately for (a) accidental injuries , and (b) nonaccidenta l injuries
as the result of assaults. In addition , these statistics are frequently repor- —

ted separately by classifications of cause of injury (i.e., natural disasters
such as floods or water transportation accidents ).

Prediction of Impacts

Prediction of a water project ’ s impact on risk of injury requires the
following estimates:

(a) estimated reduction in the number of accidental injuries and deaths
which will occur as a result of a project’s control of natura l
disasters, such as floods;

(b) estimated increases or decreases in the numbers of injurie3 and
deaths which will occur as a secondary impact of a water project
via its primary impact on population density/dispersion (sources of
injuries which vary positively with population density are motor
vehicle accidents) ;

(c) estimates of the number of injuries and deaths which are likely
to occur as the result of the project’s construction , maintenance,
and usage.

Hypothesized Functiona l Curve ~ Rationale

l .O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

NUMBER OF IN JURIE S OR DEAT HS
DUE TO INJURIES PER 100 PERSONS
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Beneficial impacts are identified as decreases in the incidence of
injuries requiring medical attention and in the incidence of injuries
causing death.

Remarks

The evaluation of a water project’s impact on risk of injury will differ
depending on the time interval and unit of analysis (e.g., community or region )
specified for impact assessment. Regarding the former, injuries which occur
as the result of project construction will be short—term impacts and , thus,
irrelevant to long-run predictions . With regard to unit of analysis, a pro-
ject might increase population density and, consequently, increase the incidence
of injuries in certain communities or areas of a region but disperse the popu-
lation and, consequently, decrease the incidence of injuries in the regi on as
a whole.

The indicators of incidence of injuries and incidence of deaths due to
injuries can be differentially affected by the same water project. For example ,
a project might increase the incidence of injuries requiring medical attention
but decrease the number of injuries causing death.

Data Sources

U.S. Public Health Service , U.S. National Center for Health Statistics .
—

:.~o ~~~~~~~ Metropol itan Life Insurance Company,
~~~~~~~ ~:..‘i~’~ :~.; ; sta te and county health departments.

References

Executive Office of the President: Office of Management and Budget,
~~~~~~~ :‘:~if ~

.
~~~ ’~. :) .~. Washington , ).C.: U.S. Government

Printing Office , 1973, Pp. 1-73.

U.S. Bureau of the Census, :‘~:, ~~~~~~~~~ ~•
,- ~~~~~ ~~~‘- ~~~~~:.
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New York: Grosset and Dunlap , 1977 , Pp. 67 , S8 .
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Account: Social Well-Being

Category: Life , Health , & Safety

Subcategor~: Personal Health & Safety

Variable: Morbidity

Definition & Measurement of Basel i ne Conditions —~~

The two indicators of morbidity most salient to impact assessment of
water projects are: ( 1 )  incidence of new cases of diseases reported during
a specified time perio d; and ( 2 )  incidence of deaths due to diseases. These
indicators are usually reported in secondary demographic sources as the
number of new reports of diseases or deaths per 100 persons in the popula-
tion. The indicators should be ascertained for all disease types whose
incidence mi9ht be reduced by a given water project. For example , diseases
caused by (a) disease-carrying insects and related pathological factors;
(b) concentration and exposure to water and air pollution ; and Cc) inade-
quate nutrition l evels. A third meaningful index of morbidity is length of
illness; however, this is less often reported in secondary demographic
sources.
Prediction of Impacts

The following factors should be considered in predicting a water pro-
ject’s impact on the incidence of these diseases :

(a) the project’s capability to reduce conditions which aid the
breeding of disease-carrying insects ;

(b) the project’s capability to reduce the concentrations of water
and air polluti on , the areal scope of such pollution , and the
exposure of dense populatio n areas to such pollution ;

(c) the project’s capability to improve conditions necessary to
provide a year-round consumer choice of foods (e.g., by aiding
irrigation of crop lands , by providing waterways for food
transport, etc. ) .

Hypothesized Functional Curve & Rationa le

l .(

0 NUMBER OF DISEASES OR DEATHS 100

DUE TO DISEASES PER 100 PERSONS

_ _ _
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L I Beneficial Impacts are identified as reduction in the incidence of
diseases and deaths due to diseases . The functional curve assumes that
the quality of social well-bein g drops quickly after a certain morbidity
level .

Remarks

The unit of analysis to be used for most of the morbidity assess-
ments should represent the scope of population that is likely to be
affected by the disease . However , Principal s and Standards suggests
that a project’s impact on nutrition be assessed in terms of national
nutritional levels. - -

Data Sources

U.S. Public Health Service) U.S. National Center for Health Statistics ,
Vital and Health Statistics1 Series 10 & 11; Vital Statistics — Special
Reports; Monthly Vital Statistics Reports; Findings of Health & Exami-
nation Survey; U.S. Public Heal th Serv ice , Cen ter for D i sease Con trol ,
Morbidity & Mortality Weekly Report, and It s supplements; U.S. Depart-
men t of Agriculture , National Food Situatz on.

References

Shryock , Henry S., Jacob S. Siegel , and Associates , The Met~iods and
Materials of Demography, Washington , D.C.: U.S. Bureau of the Census ,
1975, Pp. 401-5.

U.S. Bureau of the Census, The U.S.  Fact Jock, The Statistical Abstract
of the 11.3. New York : Grosset and Dunlap, 1977 , Pp. 50, 65 , 88, 91, 94.
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A c c o u n t :  Social Well-Being

/‘ CateIory: Li fe, Heal th , & Safety

Subcate~pr~y: Personal Health & Safety

Variable: ~i~~•’ ’

Definition & Measurement of Baseline C o n d i t i o n s

The concern here Is with Indicators of the effects a water project w fll
have on general mortality levels In a given popu lation. Three useful mortal-
ity indicators are: (1) r :, ~~~ ~~~~~~~~~~ ~~~ ~~~~~ r ; ,, 

~~~~~~~~~~~~~~~~~~~~~ (2) ~~~
.r~’ ; . n~~o ~ie:t : ~~r, ; and (3) :‘~ ,.r:’,, ’f :’:,~:,

The crude death rate is the mortaHty Indicator most frequently cited
In secondary demographic sources. it ~s measured by the number of deaths
In a year per 1 .000 persons In the population. Often the crude death rate
is calculated separately for different age, race, and se~ groupinqs .

If reported for a population , the exogenous death rate is more r,’levant
than the crude death rate to impact assessment, because It refers spec ifl-
cally to those deaths which might he prevented In the future by technoloq i-
cal advances, such as by a water project. The exogenous death rate is
measured by the number of deaths per 1 ,000 persons wh ich are caused by envi-
ronmenta l or ex tern al causes (as dlstlnqulshed from endoqenous cause’s such
as genetic deficienc i es, prenata l complications , or the birth process).

Life expectancy refers to “the expec ted number of years to be lived ,
on the average ” (U.S. Bureau of the Census (Shryoc k et al., 1975)). VarIous
life expectancy measures are available , but the most frequently used measures
are (a) the expectation of life at birth , and (b) the median age at death for
various birth cohorts.

I ut ion of inipac ts

Prediction of impacts of a water project on these indic ators of mortal —
ity levels requires projections of how much the project will reduce’ or
Increase deaths caused by Injuries , Infectious (I1SCaSCS , or po llution-rel .ite’d
hea lth disorders (see ~~~ “ and ~~~~~~ • U)

~~~ ~~~~ ~~~~~~~~ i~ ~)h~~.
’ ‘

~. ~~~~~~~~~~~~~~~~~~

Beneficial Impacts are Identif ied as decreases in crude or exoqenous
death rates and as Increases in life expectancy.

- - 
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MORTALITY INDICATORS

Remarks

The general indicators considered here should reflect the total effect
a water project is projected to have on a population ’s level of mortality
because of the project’s control of natural disasters , its reduction of
pollution and conditions which breed disease-carrying insects , its precip-
itation of population density or dispersion , etc.

Data Sources

County and City Data Book; U.S. Department of Health , Education , and
Welfare , Vital St a t i  t ico of tlli U~zit’J t~~~’o; Public Health Service ,
National Center for Health Statistics , Vi t o !  .ind lk’o l th ~ t t i ~~t i ~ o;
V it .  I Stat I ~i t i~’o——Spccia 1 Roport o; Month !~ i 1’ if  i i  ~ t I t I i o  R~ p ‘~ to
Metropolitan Life Insurance Company , :~f o f - i o t i ~’o! B u l I ~’t io .

References

Executive Office of the Presi dent, Office of Management and Budget,
~~‘~ i~z 1 I n i ~’,1tors, 1973. Washington, D.C.: U.S. Government Printing
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Shryock, Henry S., Jacob S. Siegel , and Associates , The Methods and
Material s of Demography, Washington , D.C.: U.S. Bureau ol the Census ,
1975 , Pp. 394-406; 429-49.
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Account: Social Well-Bein g

Categpry: Life , Health , & Safety

Subcategory: Institutional Protection

Variable: Adequa oy of Med -i~ a 1 P-~~iiities and Personnel

Definition and Measurement of Baseline Conditions

The adequacy of medica l care in a coninunity or other defined area is
determined by: (1) the supply of health-care personnel and facilities; and
(2) the accesB-ihility ot these pe rs onnel and f ac i li t i e s .

Data regarding the supply of health-care personnel and facilities can
be obtained from secondary demographic sources or from loca l medical asso-
ciations , Chambers of Coemerce, etc . The most relevant data wi th reference
to medical personnel are the ratios of physicians , dentists , and registered
nurses to the total population. These statistics wi th reference to physicians
are frequently reported separately by type of practice or specialization
(e.g., general practice, internal medicine, pediatrics , psychiatry , etc.).
The most relevant data with reference to heal th-care facilities are the
ratios of hospital beds to the population (often expressed as the number
of hospital beds per 1 ,000 population). These data are reported separately
for large population areas by type of hospital (e.g. , short-term general ,
long-term general and special , psychiatric, tuberculosis , etc.). The
adequacy of the supplies of both health-care personnel and facilities can
be assessed by comparing the supply ratios for the con.nunity or area of
study to the corresponding supply ratios for the nation or state as aj whole.

The accessibility of physicians, dentists, and hospitals in a com-
munity is generally measured in terms of: (a) locational accessibility --
dispersion of doctors ’ and dentists ’ offices and hospitals throughout the
coomunity and/or public transportation access to these l ocations; and (b)
economic accessibility--doctors ’ , dentists ’ , and hospital fees and the
capability of families to pay these fees. Data regarding locational acces -
siblity can be obtained by field observation , but determination of economic
accessibility may require surveys of the families or a combination of sur-
vey and field-observation techniques.

Prediction of Impacts

The Impact of a water project on adequacy of medical care in a coniiiunity
or other defined area is secondary via its prima ry impac t on population size
and population density/dispersion. Consequently, prediction of impacts on
adequacy of medical care requires projections of population increases ano
changes In ecological placement. Estimates should then be made of what in-
creases in medical services are necessary to provide adequate supplies , acces-
sibl i ty , and quality medical care for the population . One should also con-
sider the ability of the community , which is not necessarily traceable to a
water project, to attract the medical personnel needed to acconinodate popu-
lation Influx. For example, coninunities in or adjacent to metropolitan areas
are more likely to attract medical personnel than are remote rural areas. 

.- 
- -~~~~~~-~~~~~ -
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Rypothes i~ed Functiona l Curve ~ Rational e

l.O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Inadequate Adequate
SUPPLY AND ACC ESSIBILITY OF

MEDI CAL FAC ILITIE S AND PER SONNEL

Beneficial effects are assumed to accrue from adequate supplies of
health-care personnel and facilities , accessibili ty of these personnel and
facilities to all population groupings , and high -quality health care services.

Rema rks

The i nflux of construction workers and others connected with a water
project’s construction may create short-term demands which strain a com-
munity ’s existing medical services . If medical services are expanded to
meet this temporary need and if the population iecreases after project con-
struction is completed , the community may be faced with underutilized but
costly services which precipi tate higher taxes.

Data Sources

U.S. National Center for Health Statistics , u. z:~ : E. ’o~~iw c, ’ : t o t ? of ! ’o ;
American Medical Association , P l o t  pf ? ’u  t ion f ’ ! o  io!,ow in t h. ~

/ , S.
Reference Data on P r of i l e  of M e, i i o z I  P~ zot i~~’; American Dental Associa-
tIon , Inocntor:~ of Rea f o t e ’~ t ’i Nu rot ’~T; American Hospital Association ,
Hosp itals, Guide Issue; H csp f t  a I S t,~ t lot  1 ’s; ~~‘°1’’ t o o , A uu f p  and
Metzvpoli tan Ai~ca Data B k ;  State and Local Medica l, Dental , and Nurses
Associations; Field Observation; Surveys.

References
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1970: A C’on~ r ’ehcnsie ’e ~Iooeoorri, ’p zt . Washington , D.C.: Washington
Environmental Researc h Center , U.S. Environmental Protection Agency ,
1975, Pp. 66—9 .

Shields , Mark A., Social Impact Assessment, An Analytic Bibliogr aphy,
IWR Paper 74—96. Fort Belvoir , Va.: Institute for Water Resources,
U.S. Army Corps of Engineers , 1974.

U.S. Bureau of the Census , The U.S . Fact Book, The Sta t lot f oa l Abo trzc t
of the U. S. New York: Grosset and Dunlap, 1977 , Pp. 76-85.
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- 

, Account: Social Well -Being . 

-

Category: Life , Health , & Safety

Subcategor,y: Institutional Protection

Variable: Ade 1uacz 1 of Protection Aqainot Crime - -

Definition & Measurement of Baseline Conditions

Indicators for determining adequacy of protection against crime are:
(1) crime rates, (2)  crime victimization rates, (3) law enfo rccment emp loy -
mont and expenditures . These indicators for the coninunity being studied
should be compared with like indicators for coimiunities of comparable size.

Crime rates are measured by the number of criminal offenses known to
police in relation to the population size. For l arge areas, these statis-

- - t ics are expressed as offenses per 100,000 population . These statistics
are calculated separately by class or type of crime. For example:

Violent Crime
Murder
Forcible Rape
Robbery
Aggravated Assault

Property Crime
Burglary
Larceny-Theft
Motor Vehicle Theft

Victimization rates of crimes against persons are frequently measured
as the number of persons victimized by crime per 1 ,000 persons in the popu-
lation. These are generally reported for the population as a whole and
separately by race and sex. These victimization rates are also reported
separately by types of crime (e.g., ra pe, robbery with Injury , robbery
without injury, etc.). Victimization rates of crimes against households
and businesses are calcula ted sim il arl y (rates per 1 ,000 households and
per 1,000 business establishments ) by type of crime . The statistics are
reported for the populatIon in general and separately for househol ds and
businesses having certain characteristics (e .g . ,  income , age , and race of
head of household).

Law enforcement employment and expenditures refers to amounts for
(a) police protection , and (b) corrections . For social impact studies on
a local level , the major concern Is with police protection . Measures of
law enforcement employment and expenditures for police protection that
frequently are reported In secondary demogra phi c data sources are the num-
ber of policemen and amount of expenditures , respectively, per 1 ,000 pop-
ulation.

I-
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Prediction of Impac ts
The impact of a water project on adequacy of protection against crime

— may be secondary via its prima ry impact on population size and population
density/dispersion . A water project that provides recreation will also
affect the need for protection of its users. Projections should be made of
population size , dispersion , and composition (race , age , sex , composition ,
etc.) within the coninunity . Projections of future crime rates and crime
victimization rates can be estimated from the rates characterizing comun i-
ties of similar size, density , and composition as the projected population
of the study coninunity . Likewise, needs for police protection personnel
and expenditures can be estimated from the amounts used in comunitles
similar to the projected population.

Hypothesized Functional Curve & Rationale

~ _____l.O 0

~~~~~~~~~~~~~~~~~

INDICATORS OF ADEQUACY OF
PROTECTION AGAINST CRIME

Beneficial effects are defined as low crime rates and crime victimi-
• zation rates. Beneficial effects also are generally assumed to accrue

from higher numbers of policemen and greater amounts of expenditures per
1 ,000 po pulation. However , it is assumed that these amounts for adequate
police protection and corrections will peak at a certain point and that
excesses beyond this point will accrue additional costs with no additional
benefits to a conliwnity .

Remar ks

The population influx due to project construction may differ in size ,
density , and composition from the population influx expected after the
water proJ~~t is operational. Consequently, short-term and long-term impacts
on adequacy of protection aga inst crime should be assessed separately.



Data Sources

U.S. Federal Bureau of Investigation , Unifor~n Crime Reports for the
United States; U.S. Law Enforcement Assistance Administration and
U.S. Bureau of the Census , Expenditure and L)npioyment Data for the
Cri mina l Justice System; U.S. Bureau of the Census, Government
F inances; Public Employment; U.S. Law Enforcement Assistance Admin-
istration , Criminal Victimization in the United States; State and
local law enforcement agencies.

References

Executive Office of the President , Office of Management and Budget,
Social Indicators, 1973. Washington , D.C.: U.S. Government Printing
Office , 1973 , Pp. 44-59.
U .S. Bureau of the Census , The U.S.  Fact Book, The Statistica l Abstract
of the U. S. New York : Grosset an d Dun l ap, 1977, Pp. 151-65.
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EDUCATIONAL1 CULTURAL, AND RECREATIONAL

OPPORTUNITIES AND OTHER COMMUNITY SERV ICES

This classification of the Social Well —Being account refers to major

services that are or need to be provided in a coninunity. Recreati onal
opportunities are likely to be directly affected by some types of water

projects , whereas educa ti ona l , cu ltural , and other kinds of services may be

secondarily affected via the population infl ux generated by a water project.

This population influx will create a need for coniiiunity services . A project

may also affect the economic capability of a coninunity to provide these

services. Projects having these kinds of secondary effects, especially

those affecting educational opportunities , are generally large scale. There—

fore , assessment of impacts on educational opportunities and the like will be

unnecessary for small-scale water projects.

The variables of this category are shown in Fi gure 4. The variable ,

adequacy of coninunity services, is not described in detail in this report

because its measurement is so similar to the measurement reconinended for

adequacy of utility and public transportation services.
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Account: Social Well-Being

Category: Educationa l , Cultura l , & Recreationa l
Opportunities & Other Comunity Services

Subcat~~ Tj: Educational Opportunities

Variab le: ~~~~~~~~~~ ~~~~~~ ~~~
Def1nit~on & Measurement of Baseline Conditions

School enrollment refers to enrollment in public or private formal
educationa l institutions such as kindergartens , elementary schools , high
schools , colleges , or universities . The indicators of school enrollment
that are most relevant to social well-being are : (1) ~~‘~~‘oZ .‘p uk~~lme’:t
~~ t.~s , and (2) ~~~~~ ~~~~~~ Pk2t,’4~.

School enrollmen t rates are express ed differently in various secondary
demographic sources. The ruI1.~ enrO ’ iPP ’~~t ra t.’ is the population enrolled
in school as a percent of the total population. The ge~:es.a l e ’uoiiment
~~:t ’  is the population enrol led in school as a percent of the total school-
age population . ~~~~~~~~~~ and ~:i~~Je— or !t ’: ’ ’ — sr. 4 ’if i~’ ‘: ~v?ime~zt rt~ t t ~~
are also calculated for a given age population or for the age-group popula-
tion that corresponds to a given school level , respectively. School dropout
rates are also expressed as ~jr~zde— or _ o

~~ ’f ’i~
. dro;\’ut rates. They

usually measure school-leaving at a given age or grade duri ng the span of a
year.

Prediction of Impacts

Additional indicators that are important for school enrollment projec-
tions are: ~st ~‘nr ~’Zi ~,.,:t tr~- .? ~ and e\ :g~’atf ’rkxl ~~~~~t~ t-ions. Past
enrollment trends refers to the numbers of students enrolled In specific
sc hool leve ls (e.g. ,  elementary , high school , college) or grades and in
specific types of schools (public versus private , schools for the blind ,
deaf , mentally deficient, epileptic and delinquent, e tc . ) .  Educationa l
exp ectations refers to the plans tha t persons have, or that others have for
them, regarding entering or attaining a given school level at a future date.
Especially relevant are the college plans that parents have for their children .
A large-scale water project that attracts college-educated residents who are
likely to have col lege expectations for their children can create a demand
for more and better qualified educational facilities and personnel .

Other important factors affecting school enrol lment projections are the
ages , race-ethnicity , and educationa l characteristics of the projected popu-
lation , One should consider the birth rates of these pop ulation groupings
that would be attracted to the area . For example, the birth rates among per-
sons between 18 and 27, among blacks and Mexican-Amer icans , and among the
lower educated are much higher than for the population generally. One should
also consider the educational behaviors and expectations of the projected
population. Blacks and Mexican-Americans, for example, are likely to have
higher dropout rates , and college-educated parents are more likely to plan on
their children going to col lege.

- ~~-~~~~~ - -~~~——--..- 
- — -  - —~~~~~~~~~~~ --—-. -
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:~~‘r k.~s ~~~~~~ !~ ‘~.‘~: : ~~~~~~~ .~ .1’.:t ~~~~~ :~

l O ><INDICATORS OF SCHOOL ENROLLMENT

Low school dropout rates and high enrollment rates for the school-age
population are defined as beneficial .

Remarks

Projections of school enrollment rates , dropout rates , past enrollment
trends, and educational expectations are essential for predicting a coninun-
ity ’s needs for educational institutions. The impact of a water proj ect on
these indicators is secondary via its prima ry impact on population size and
composition. Another important factor is tne coirniunity ’s preparedness to
provide these facilities (e.q., their predicted budget compared to the
faciliti es and personnel that they will need to provide).

Data Sources

U.S. National Center for Education Statist ics, ~f.~ ’:f~~ ~~~~~~~~t ‘ fl ~ f rlt fl Z 4

‘ ‘.T~ bJ~~ t ~~ ~ t.: t i e  t f ~ e; .‘ .‘ ~Q.’t ~~~~~~~~ ~~~~~ 
• ~\~~~~• f , , .  i.. .

F.’nrollrnen~ i ’z Hi ~ h~r FJ: 1~ t- !~”z~ U.S. Bureau of the Census , Census of the
Population, ~‘ ?~~~ut ~~~~~~ ~~~~~ •~ t ’ ? ~t~~ , ~~~~~~ .~

‘— ~~~~~~~ ,? ~:e t : . .~
t ;:, ~‘ t i ~ z; State and local educational agencies , surveys.

References

Executive Office of the President, Office of Management and Budget,
:~~~f~z~’ ~~~~~~~~~~ ~~~~~~ Washington , D.C. : U.S. Government Printing
Office , 1973 , Pp. 75-101 .

Folger , ~John K. , and Charles B. Nam, ~~~~t i~’: ~~~
‘ t~~ •-t” h ’~’:~. ’ :’ : •~: :4-

Zati o n, Wavhington , D.C.: U.S. Government Printing Office, 1967.

Levine , Daniel B. ,  and Charles 8. Nam, “The Current Population Survey :
Methods, Content, and Sociologi cal Uses,’ ~~~~~~~ ~~~~~~~~~~~~~~~~~ 4 ’~~~4~ ,’27 (August, 1962): 585-90. 
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Nam, Charles B., “Some Comparisons of Office of Education and Census
Bureau Statistics on Education ,” Proceedings of the Social Statistica
Section, 1962. Washington , D.C.: American Statistical Association ,
1962.

Shryock , Henry S., Jacob S. Siegel , and Associates , The Methods and
Material s of Demography, Washington , D.C.: U.S. Bureau of the Census ,
1975, Pp. 313—21 .

U.S. Bureau of the Census , The U.S. Fact Book, The Statistical Abstract
of the U.S. New York: Grosset and Dunlap, 1977, Pp. 111—22.
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Account: Social Well -Being

Category: Educational , Cultural , & Recreational
Opportunities & Other Conmunity Services

Subcatego~y: Educationa l Opportuni ties

Variable: ~~~~ i~ - ‘~~~ •i~ ;’ ~~~~~~~~~~~~~~~

Definition & Measurement of Baseline Conditions

Three major indicators of educational achievement are: (1) -
,

t~ ~~~~ (2)  ;~~~~‘~ ; ~~~~ t i.~~a at ta i~~,”: t, and (3) ~‘~~a t
‘ P f l~~O~Z . tra:’::’za. Cach of these indicators should be measured for the

population in general . In addition , i nequalities in educational achieve-
ment should be determined by calculating the differences in these indica-
tor values among all viable, substantial population groupings.

Literacy is defined as the ability of a person to read and write. A
measure of illiteracy used in the U.S. Census is the number of illiterate
aged 14 years or over as a percent of the total population aged 14 years or
over. This statistic is sometimes reported only for those persons who have
completed less than five years of school . Illiteracy rates are also reported• for more specific age groupings in order to show historical change in literacy
status.

Formal educationa l attainment refers to the highest grade or degree
completed within the country ’ s forma l educational system . The most fre-
quently reported measures of formal educational attainment are measures of
central tendency : (a) t ;;~’ r~~dian ~j ears ~~~ ~~~~~~~~ ~~~~~~~~~~~~~~~~ and (b) t~~
~~~~~~~~ ~~~ ~~~~ ~~~~~~~~~~ ~~~~~~~~~~~~ Measures of distri bution are often reported
as: (a) t z , ’ a t.: i~~’i ’ ~:t pat~ for a s i fi ~ ~~~ which is the percentage
of the population that completed a given grade or level of school , no more
or less; and (b) t-;:e .‘z i:~ ~:ikza ’~ tt inr:~’~:t- ra te, which is the percen-
tage of the population of a specified age that completed a given grade or
level of school or beyond.

Vocational and technical training as used here refers to any such
training received through instructional classes that was not part of a
formel educational program (e.g., high school or college) and was not
on-the-job training .

Prediction of Impacts

Prediction of a water project’s impact on these indicators of educa-
tional achievement requires consideration of: (1) previous trends in these
indicators for the baseline population; (2) general trends in these indica-
tors for the types of population groupings projected to migrate to the area ;
(3) educational opportunities projected to be available to the various popu-
lation groupings; and (4) the educational expectations of the youth and
parents in the projected population . A project’s impact on educational
opportunities of population groupings can be estimated primarily from its

- S.- - .‘__ • _ _ ___ •
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projected impact on the Incomes of these groupings and , consequently, on
their ability to pay for higher education (see “h:~’o,riei E) i~q ’az ’siou ”) .  The
educ ational expectat ions of youth and their parents can be estimated from
researc h find ings regarding educational expectations and plans of population
group sng s l ike those expected to migrate to the area (see Sociological
Abstracts) and from surveys of the baseline population.

~t ~~ 4~~~4 ~~~~ b 4 45, ’t ~h~? 4 ’U1’~’,’ •~ II~2 t  1 ~~

• 

_ _

EDUCATIONAL ACHIEVEMENT 0 THE POPULATION
AGED 14 YEARS AND OVER

Benefici al Impacts are defined as increases In  educationa l achievement
of the popu lation in general and of equality of educationa l achievement
among population groupings. It Is assum ed that ideally the bulk of the
popu l~mt ion should at least be vocationall y trained or have a college educa-
tion , but to fill many of the jobs a conwnunity needs, a colleqe education
for everyone Is unnecessary .

Remarks

The Impact of a water project on the educationa l achievement of a popu-
lation is contingent on the type of popul ation projected for the area and
the educational opportunities that the area provides. A project mi ght
affect the educational opportunities provided In an area via its impact on
the area ’s tax bases and , consequently, on the tax rev enues ava i la b le for
educational funding.

I t
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L)a ta Sources

County and City Da ta I~ook; Bureau of the Census , Census of the Popu-
lation , ~~~~~~~~~~~~ . ? ~ ~~~ ?~‘ ! :~‘ a~

:,
~:; ~~~~~~ . ‘: :,~~~~ .~~: - ‘ ~ ~~~~~~~~~~~~

:‘i,i ? . ~ 
~~~~~~~~~~~~~~ h, ’1 ’, .to: ) i:, ’at ~~~~~~ -~f r: : .~.”~.-’:f •

Nat iona I Center for 1 ducati on Statistics , 1. ‘ar i. ‘~.: • - :‘; i , , , a~,1 : ‘ : . ‘

Reterences

I olqer , John K., and Charles B. Nani , . ~. : ,  ‘at i, ’; ‘ ‘~ ~~~ ~~~~~~~~~~~~~~ ~~~~~~
t , ’: . Wash ington , D.C.: U.S. Government Printin g Office , 1*7.

Jencks • Chr is  topht’m’ , and Associates , :.i~
- .;:.a ? • , • 4 ~~~~~ ‘,

- .. , ,;

‘~ ‘:~ ~~ •~~~. • i ::. , ;  •~ ‘~~: :‘ ~: •1’~, i ’?~’a . New York : Harper and Row ,
1Ql~’.

(‘V ine , Daniel B. a mmd Char 1 es B. Nani , “The Current I’opu 1 at  I on Survey :
Methods , Content, and Soc 1o1 oti Ical Uses ,‘ ~~~~ - , .~~ 

• .
• •

~~ ~• ., -
. .

~~~~~,

.‘l  (August, 1 *~‘) , Pp. 585—90.

Rhodes , A. Lewis, ~~~~~ , “ ‘ . - ‘~r :  ~~ • ‘ r : t  i “::? • “: .~~::,, ‘ : ?  i. ” ; : ’
• ‘ “  . • ~~~ V ‘~:‘~~ :‘ . 1, 

~. 
• . -

~~~• ‘. -‘; • report to the Bureau of Rest’arc ii,
U.S. Off i ce of I duc ,mt ion , 1 968.

Shryock, Henry S.. Jacob S. Siegel , and Asso ciates , ;h~ ~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~ Washington , D.C.: U.S. I~ureau of the Census ,1975, Pp. 3~b-33.

U.S. Bureau of the Census , :~. ~~~~~~~ ~~~~~~ : : , - ::~~r : ~~r i . : , ’ 1~~~~~~’r
-
. New York : Grosset and Dunl ap, 1Q77 , Pp. 111 — ;~7
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Account: Social Wel l -Being

Category : Educational , Cultural , & Recreational
Opportunities & Other Coniiiunity Services

Subcate~ory : Educational Opportunities

Variable: .i ,l aa ,~~ .4 (  .~.lu at i~’~.z1 ~~~~~~~~

Definition & Measurement of Baseline Conditions

The followi ng factors should be considered in evaluating the adequacy of
the educational services of a con1~unity : (1) ~‘ ; a .~i t z ~ irn d .~.‘.o.~i 1 ’ i / i t - ~4 of
~ iuoa t !~‘n.z? J~Z ’[ , ’ f t! .~~; (2) t:. :enb.~ .z~i.l •?ua? ~J’i.••~t f ~’4w of ’ eJu~,zt na! l’ei ’—

• o~ ‘nn, , 1; and (3) t~ iu~’a t- iona I t ’.ri’on,ii t :a’~
The main concerns with reference to facilities are : (a) enrollment

capacity of the schools in a community or area ; (b) locational accessibility--
dispersion of schools of different types throughout the community or area ,
availability of transportation to these schools , and length of time necessary
for students to travel to the schools; (c) economic accessibility --the tuition
and/or fees required for the different types of instruction available and the
capability of families of all viable population groupings to pay for this
instruction ; and (d) social accessibility --whether the schools and all of
their educational services are open to all races, ethnicities , religions , etc .

- 
- Some important indicators with reference to educational personnel are:

(a) the ratio of teachers to students; (b) the ratio of counselors to students;
and (c) the academic training of the teachers. The latter can be measured by
the academic degrees acquired by the teachers and the relevance of their
subject areas of academic training for the subjects taught by them.

The educational expenditures of a coninunity or area can be measured as:
(a) total expenditures; (b) average expenditures per pupil in average daily
attendance; and/or (c) per capita expenditures , which is the total expendi-
tures divided by the estimated mid-year population of the community or area .
The measure of average expenditures per pupil can be compared with comparable
figures for the state or nation as a whole to determ ine adequacy of the
amount spent on education. The other measures of educational expenditures
are important for prediction of impacts and will be discussed below.

~~~j l p~ç~ts

Prediction of a water project’s impact on adequacy of educational
services requires projections of future population size, density/dispersion,
and composition and estimates of the educational needs that these projections
imply. These educational needs Include educational achievement levels desired
or planned by the types of population groupings projected for the area, the
diversity of types of educational programs , and the educational facilities
and personnel that will be needed to accommodate the population. These educa-
tional needs , in turn , can be used to project total educational expend i tures.
Additional aids for projecting total educational expenditures are to consider
population projections in conjunction with per capita educational expenditures
and/or average expenditures per pupil for populations comparable to that
projected for the area .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —.- —
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) Hypothe sized Functiona l Curve ~ Rationale

0 sufficient more than sufficient
INDICATOR OF ADEQUACY OF EDUCATIONAL SERVICES:

FACILITIES, PERSONNEL, AND EXPENDITURES

Beneficial impacts are assumed to accrue from educational proqrams,
facilities, personnel , and expenditures that are sufficient to meet the
needs of the population . However , educational services that exceed these
needs would incur unnecessary costs that would reduce overall optimum
benefits.

Remarks

Assessment of the adequacy of educational services of a community or
area should be concerned wi th two types of impacts: (1) the effect of a
project on the need for educational services; and (2) the effect of a pro-
ject on the abilities of a comunity to meet the needs for adequate educa-
tional services. A project’s impact on the latter is largely via its impact
on an area ’s tax bases and , consequently, the revenues availabl e for educa-
tional funding.

Data Sources

U.S. National Center for Education Statistics , Diqest of Education
Statistics; Revenues and &rpenditurea for Public Flemcntar?~ andSecondarz~ Educa tion; Financia l Statistics of ’ Institutions of H i t h~’i~
Education; Vocational and Technical Education; state and local educa-
tion agencies; field observations; surveys of the population .

References

Executive Office of the President, Office of Management and Budget,
• Social Indicators, 1973. Washington , D.C.: U.S. Government Printing

Office, 1973, Pp. 75-101 .

Fltzsimmons , Stephen J., Lorrie I. Stuart, and Peter C. Wol ff, ~ooi , r i
Assessment Manual: A Guide to the Preparation of the Sooia! Well-Bein ~Account, report for the Bureau of Reclama tion, U.S. Department of the
Interior , Cambridge, Mass.: Abt Associates , 1975 , Pp. 138-9.
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System (SEAS): Towa rd a Comprehensive Comunity -Leve l Assessmen t Pro-
cedure ,” Soo iz i  Indicators Reeear~h 2 (1976): Pp. 389-452.

Liu , Ben-Chieh , Quality of Life Indicators in U.S. Metropolitan Areas,
1970: A Comprehensive Assessment . Washington , D.C.: Washington
Env i ronmen tal Researc h Cen ter , U.S. Env i ronmental Protection Agency,
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Account: Social Well-Bein g

Category: Educational , Cul tural , & Recreational
Opportunities & Other Community Services

Subcategory : Recreational & Cultural Opportunities

Var iab le :  Recreationa l & Cultura l Part icipation

Definition & Measurement of Baseline Conditions

Recreational and cultural participation can be measured in two ways:
(1) attendance counts at -‘ecreational and cultural facilities and events;
and (2)  percentages of the population using recreationa l fa c i l i t i es  and
attendi ng cultura l events. These data can be obtained from the various
recreational and cul tural agencies and facilities in the community and
from survey s of the population , respectively. The data should be specified
by the types of recreational and cultural facilities and events that exist
in the community . The data can be further specified by the population
groupings who participate in variou s types of recreational and cultural
activities .

Predictions of Impacts

Prediction of a water project’s impact on these indicators of recrea-
tional and cultural participation requires project ions of population size
and composition and estimates of the kinds of recreation and cultural acti-
vities that the projected population groupings would be likely to partici-
pate in. The latter can be estimated from the baseline conditions and from
secondary data sources.

Hypothesized Functional Curve & Rationale

l.O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

0 100%
PERCENTA GE OF POPULATI ON PARTI CIPATING

IN RECREATIONAL & CULTURAL ACTIVITIE S

Beneficial impacts are defined as increases in recreational and cultural
participation. It is assumed that optimum impacts will accrue if most of the
population participate in some kind of rec reational /cultural activity .
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Data Sources

U.S. Bureau of Outdoor Recreation ; National Recreation and ParkAssociatio n , State Par t. Statistics; Par k8 and Recreation; Local4 - recreationa l and cultura l agencies and facilities ; surveys of thepopulation.

References

Brown, Robert , and Donald Fisk , Recreational Planning and Analysis inLocal Government. Washington , D.C.: The Urban Institute, 1973.
Comittee on Assessment of Demand for Outdoor Recreation Resources ,National Academy of Sciences , As~es~ing Demand for Outdoor Recreation.Washington , D.C.: U.S. Government Printing OffIce, 1975.
Fitzsj n,nons , Stephen J., Lorrie I. Stuart , and Peter C. Wolff , SocialAssessment Manual: A Guide to the Preparatio n of the Social Well—BeingAccount, report for the Bureau of Reclamation , U.S. Department of theInterior, Cambridge , Mass.: Abt Associates , 1975 , Pp. 152— 5.
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Account: Social Well -Being

• Category: Educational , Cu l tural , & Recreational Opportunities & Other
Commu n ity Serv ices

Subcategory: Recreational & Cultural Opportunities

Variable: Di er~ I t~ of Rooi ’1a t iona? & ‘u I t:tr a Opportun i t  los

Definition & Measurement of Baseline Conditions

Diversity of recreational and cultural opportunities refers to the
variety of types of these opportunities that are available in or near a
community . Major categories of these opportunities include : (1) ou t-door
recreation; (2) indoor roop o~zt io~z; ( 3 ) ‘otator sports ; (4)  ~~~~~~~~~~ •u ’t~ ;
(5) libraries; and ( 6 )  museums, art galleries, etc. The balance of opportu-
nities among these categories should be specified as well as the different
recreational or cul tural activities within the categories . The different
appeal of these activities to diverse populations groupings should also be
considered .

Prediction of Impacts

By providing wat resources, surrounding pi cnic and camping areas, etc.,
a water project might improve the diversity or balance of recreational activity
in a community. A water project can also affect the diversity of recreational
and cultural opportunities in a community by its effect on the tax bases of
the community and , consequently, on the revenues that are availabl e for
recreational and cultural funding. A project may also affect the need for
recreational diversity by its impact on population size, density/dispersion ,
and composition .

Hypothesized Functional Curve & Rationale

l O ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

0 Diversity
DIVER SITY OF RE CREATI ONAL &
CUITURM. OPPORTUNITIES

Beneficial impacts are assumed generally to accrue from a variety of
recreational and cultural activit ies which wil l  appeal to diverse popula-
t lo~ groupings. The idealized curve assumes that after a moderate point of
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diversity is reached , further diversity rapidly increases the benefi ts to be
derived, but there is a point of sufficient diversity when additional types
of recrea tiona l and cul tura l offer i ngs are no longer necessary .

Remarks

Social well-being impact analysis of recreational and cultura l diversity
should be concerned with two types of Impacts : (1) effect on the need for
recreational and cultural diversity ; and (2) effect on actual recreationil and
cultural diversity within a community .

Data Sources

Field observation ; local recreational and cultural agencies.

References

Brown , Robert, and Donald Fisk , Recreational Planning and Analysis in
Loca l Government. Washington , D.C.: The Urban Institute , 1973.

Comoittee on Assessment of Demand for Outdoor Recreation Resources,
National Academy of Sciences , Assessing Demand for Outdoor Recreation.
Washington , D.C.: U.S. Government Printing Office, 1975.

U.S. Bureau of the Census, The U. S. Fact Book, The Statistica l Abstract
of the U. S. New York : Grosset an d Dunla p, 1977, Pp. 217-21 .
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Account: Social Well-Being

Category: Educational , Cultural , & Recreational
Opportunities & Other Community Services

Subcatego~y: Recreational & Cultural Opportunities

Var1~ble: Adequ~zop of R~’oi cational Areas &
Cultur a l Fa c ilit ies

Definition & Measurement of Baseline Conditions

Two of the major indicators of adequacy of recreational areas and
cul tural facilities that might be affected by a water project are: (1)

I tu of the reas and f ~o! ii ties to a ’’r?oda to po t en t ia l  uaoro with-
out ore? ’or owdrp z~i; (2)  ‘ot ’~~~ I i i  tu of i ’eao and ~‘ao-i I f  t l~ s to po ten t i a l

Measurement of accessibility of recreational areas and cultural
facilities includes : (a) locational accessibility- -distance of areas
and facilities from densely population areas of the communi ty and avail-
ability of transportation to these areas and facilities ; (b) economic
accessibility--the costs of using the recreational areas and cultural
facilities and the abilities of all viable population groupings to meet
these costs; and (c) social accessibility--whether the recreational areas
and cultural facilities are open to all races and ethnic groups , r~l1gions , etc.
These aspects of accessibility could be determined by field observation and
the interviewing of users and facility personnel . Social accessibility , how-
ever, is difficul t to determine.

Predicti on of Impacts

Many water resource projects and adjacent park areas that might be pro~vided by them would obviously add to the recreational areas available to a
community. Whether adequacy of recreational areas and cultural facilities
as a whol e would improve , however, will depend on the population influx that
the project precipita tes and the recreational and cultural desires of the
projected population segments. It is possible that some oroj ects could
destroy existing recreational faci1ities . In addition , the project can
affect the adequacy of recreational areas and cultural facilities by its
impact on the community ’s tax bases and , consequently, the revenues avail-
able for recreationa l and cultural funding .

Hypothesi~cd F unctiona l Curve d Rationale

Optimum impacts are Identified as sufficient capacities of recreationa l
areas and cultura l facilities to accoim~odate most potential users but notexcessive capacities that would incur unnecessary costs . In general , the
more accessible recreational areas and cultural facilities are to all popu-
la tion segments, the more beneficial the impact Is assumed to be. It is
hypothesized , however, that after a moderately high degree of accessibility
Is reached , benefits Increase more rapidly.

_ _  - ----~~~~~~~~~~ - -- - - - -
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INDICATORS OF ADEQUACY OF RECREATION
AREA S & CULTURAL FAC ILITIES

Remarks

The population influx precipitated by the constructi on of a water
project might strain existing recreational areas and cultural facilities
of a community. This strain might be alleviated after construction has
ended if the project provides additional opportunities for recreation.

Data Sources

Field observation; local recreational and cultural agencies; surveys
of the population.

References

Brown, Robert, and Donald Fisk , Recreation Planning and Analysis in
Local Government. Washington , D.C.: The Urban Institute, 1973.

Fitzsininons, Stephen J., Lorrie I. Stuart, and Peter C. Wolff, Social
Assessment Manual: A Guide to the Preparation of the Social Well-Being
Account, report for the Bureau of Reclamation, U.S. Department of the
Interior , Cambridge, Mass,: Abt Assoc Iates , 1975, Pp. 221-23.

Hatry , Harry P., and Diana R. Dunn, Measuring the Effectiveness of
Local Government Services: Recreation. Wash ington , D.C.: The Urban
Institute, 1971.
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Account: Social Well -Be ing

Category : Educationa l, Cultura l, & Recreational
Opportunities & Other Community Services

Subcategor~y: Other Community Services

Variable: ~~1.’~ uao~ of Wa ter :~up; ?p and Ut i l i ty  Services

Definition & Measurement of Baseline Conditions

Adequacy of wa ter suppl y and utility services in a community can be
determined by: (1) the ava il a b i l itu  of water suppip ana u t I Z i t ~ ~~~~~~for  a 1.’ ~i s i r t~d users; and ( 2 )  the cap ac ity of available water oupp y and
u t il i ty  oerz ’iceo ro s a t isf ~, t : e  needs of the population s . These data can
be obtained by a representative survey of the population.

Measurement of availability of utility services should include questions
regarding the diversity of types of utility services that are available to
the population (e.g., electricity , gas , etc.). The capacity of available
water supply and utility services to satisfy needs can be elicited by a
direct question to that effect.

Prediction of Impacts

The water and energy resources which might be provided by a water project
might improve the adequacy of water supply and utility services , depending on
the population infl ux and , thus, the increased needs that the project precip-
itates.

Hypothesized Functio na l c’ur: ’c & Ra tiuna.~e

l.O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

AVAILABILITY AND CAPACITY OF WATE R SUPPLIES
AND UTILITY SERVICE S

Beneficial impacts are identified as water suppl ies and utility servicesbeing available to all desired users and of sufficient capacity to satisfythe needs of the population and to provide for industrial development.
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Rema rks

During the construction phase of a water project, the utility services
of a community may be strained by the population infl ux associated with the
construction and by the construction process itself. These short-term
impacts should be dist inguished f rom the long-term impacts which will occur
after a project is operational .

Data Sources - -

Surveys of the popul ation; Bureau of Labor Statistics, Expenditures
and Income; Bureau of Economic Analysis , Survey of Current Busines8;
U.S. Federal Power Commission; American Gas Association , Gas Facts;
Edison Electric Institute, Statistical Yearbook; U.S. Rural Electri-
fication Administration .

References

U .S. Bureau of the Census , The U.S. Fact Book, The Statistical Abstract
of the U.S. New York: Grosset and Dunlap, 1977, P. 635.
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Account: Social Well -Being

Category: Educational , Cultural , & Recreational
Opportunities & Other Community Services

Subcategory: Other Community Services

Var iable: Adequacy of Public Transportation

Definition & Measurement of Baseline Conditions

Adequacy of transportation facilities and services is generally deter-
mined by: ( 1 )  the accessibility of diverse areas of a co~ 7n4n-ity by public
transportation; and ( 2 )  qual i ty  of availab le transportation services.

The major concerns with reference to public transportation accessibility
vis-a—vis water resource projects are: (a) that all neighborhoods be wi thin
reasonable distance of public transportation pick -up and departure points;
(b) that public transportation be availabl e from all reasonably dense popula-
tion areas to major activity centers wi thin or adjacent to the community .
Public transportation accessibility wi th respect to both of these concerns
should be measured in terms of geographical accessibility (distance to trans-
portation pick-up points ) and economic accessibility (the abilities of all
population segments to afford the costs of using the transportation services).

Quality of available transportation services can be measured in terms
of: (a) the capacity of the transportation facilities and services to accommo-
date desired users without overcrowding; (b) comfort of transportation vehicles
and facilities ; and (c) speed of travel .

Prediction of Impacts

Prediction of the impacts of a water project on adequacy of transporta-
tion facilities and services requires projections of: (1) population size,
dispersion , and composition and the needs for transportation facilities and
services that these population changes imply; (2) waterway transportation
which the water project might make possible; (3) needed transportation facil-
ities and services to recreational areas which the water project migh t provide;
and (4) the disruption of highways or other transportation routes by a water
project. In addition , estimates should be made of a project’s impact on
tax bases and , consequently , on the monies available to fund or subsidize
increased demands for transportation services .
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HypotheBized Functional Curve & Rationale

l.O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

None Sufficient
ACCESSIBILITY AND QUALITY OF TRANSPORTATION

FAC ILITIE S AND SERVI CE

Benficial impacts are assumed to accrue from transportation facilities
and services thatare sufficient to meet the needs of the population .

Remarks

The construction phase of a water project may create short-term demands
for transportation facilities and services , because of temporary disruption
of highway s or other transportation routes and/or because of a temporary
influx of workers and their families. These short-term impacts should be
distinguished from longer term impacts on adequacy of transportation facili-
ties and services after the water project is operational .

Da ta Sources

Field observation ; local public transportation agencies ; surveys of the
population; Transport Economics.

References

Gale , James E., Transportation Policnj Alternatives and the ~ooioeoono~ticReactions: A C’ase Study of the Washington Metropolita n Area , report
prepared for Urban Mass Transportation Adminis tration , Springfield , Va.:
U.S. Department of Commerce, 1973.
Guseman , Patricia K., J. M. Hall , 1. K. Fuller , and D. Burke, Socia l
Impacts: Evaluation of Highway Project Development in Urban Rev- ident - ial
Areas, Research Report 1 90—1 . College Station , Texas: Texas Transporta-
tion Inst i tute, Texas A&M Un iversity , 1976.
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EMERGENCY PREPAREDNESS

This report has incl uded all of the variables in the emergency pre-

• paredness category that were specified in the mandate of the Water Resources

Council (1973). To determ ine the most sal ient var iables for social well-

being impact assessment of water projects, experts working in emergency

preparedness for water resource planning were consulted. Their opinion

was that water transportation was of primary concern to water resource

¶ planning; consequently, these were the emergency preparedness variables

chosen for detailed description (see Figure 5).
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Account: Social Well-Being

Category: Emergency Preparedness

Subcate gory : Wa ter Transportation Needs

Variable: wateivay Access ibility of Major Distribution Centers

Definition & Measurement of Basel ine Conditions

This variable refers to whether major centers for the distribution of
goods and services are sufficiently accessibl e by the types and capacities of
water transportation which might be required In times of national emergency.
Two major concerns for emergency preparedness are : (1) geographic access ibilit y
of major distribution centers by wate~vay8; and ( 2 )  the overload oapao iti. .~ of
these watei~.x::~a and parts.

The measurement of geographic accessibility requires specification of:
(a) the major centers for the distribution of goods and services ; (b) the
distance of these centers from waterway ports; and (c) means and capacities
of transportation to these waterway ports.

Measurement of the overload capacities of these waterways and ports
includes : (a) the amount of traffic and tonnage support capacities of the
waterways and ports; (b) operational procedures for the regulation of water
traffic; (c) the types of water transport suitable for the waterway and port;
(d )  commod i ty loading , unloading, and storage capacity of port facilities ;
and (e) identification and assessment of other factors that affect the
servicing of water transport .

Prediction of Impacts

The effects a water ’project will have on waterway accessibility and
capacity will depend , of course , on the type of waterway project. For
exampl e, new waterways and ports can improve geographic a •cessibllity
of major distribution centers. Improved waterways and port facilities
might also increase such accessibility by Increasing the types of trans-
port and the transport capacity to the distribution centers. Plans for
expansion and other improvements of waterways and port facilities should
be evaluated in terms of whether they will increase transport capacities
beyond that needed for normal use. Both new and improved facilities
ultimately should be evaluated In terms of how much they will aid in pro-
viding for an uninterrupted flow of essential goods and services in the
event of breakdown or diversion of other transportation sectors (e.g.,
air, rail) and in the event of breakdown or diversion of other parts of
the water transportation system. Such evaluation should consider the
need to provide essential consumer , Industrial , and national security
needs. Special consideration should be given to waterway networks that
are likely to require heavy use in order to meet these needs during
emergencies .

• •
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4 Hypo theaiaed Functional Curve & Rationale

l.O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

°Low Hi gh

GEOGRAPHI C ACCESSIBILITY OF DI STRIBUTION CENTER S
AND OVERLOAD CAPACITIES OF WATERWAY S AND PORTS

The impacts of a water project are assumed to be beneficial if the
project provides for waterway accessibility of a previously unaccessibl e
major distribution center and/or if the project improves the waterway and
port capacity so that it is greater than needed to meet ordinary, non-
emergency needs. The idealized curve assumes that there is a moderately
high point of accessibility and capacity which can be deemed sufficient to
provide for emergencies and that the costs of providing for greater acces-
sibility would reduce overall benefits.

Data Sources

Field observation; U.S. Army Corps of Engineers, Waterborne Convzeroe of
the United States; U.S. Maritime Administration ; district and state water
and transportation agencies. -

References

Doyle , John P., and William D. Franklin , Nationa l Transportation Prepar ed-
ness, report prepared for the Office of Emergency Transportat ion. College
Station, Texas: Texas Transportation Institute, Texas A&M University ,
1968.

Fitzsimons, Stephen J., Lorrie I. Stuart , and Peter C. Wolff , Social
Assessment Manual: A Guide to the Pr eparation of the Socia l Well-Being
Account, report for the Bureau of Reclamation , U.S. Department of the
Interior. Cambridge, Mass.: Abt Associates , 1975 , pp. 180 , 273.

U .S. Bureau of  the Census, The 11.5. Fact Book, The Statistica l Abstra ct
of the U.S. New York: Grosset and Dunlap, 1977, Pp. 619-27 . 
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Account: Social Well-Being

• Category : Emergency Preparedness

Subcategory : Water Transportation Needs

Variable: Efficiency of the Water Tr’ana~ortation L)iiergency System

Definition & Measurement of Baseline Conditions

The concern here is with how efficient a water transportation system
would be in the event of an emergency. Efficiency is measured in terms of
the amounts of manpower , time , an d other resources expended In wa terway - - -

and port maintenance and operations in relation to the amounts of coimiod-
ities distributed via waterways .

Prediction of Impacts

A water project should be evaluated with reference to its ability to
minimize those resources that must be expended in order for a waterway and
port to accosinodate emergency overload capacities . Alternative plans for
new or improved waterway and port facilities should be compared according
to the amounts of resources that must be expended for construction as wel l
as operation of the project.

Hypothesized Functional Curve & Rationale

l.O

1

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

RATIO OF RESOURCES EXPENDED TO AMOUNTS

OF COMMODITIES TRANSPORTED

Benefic ial impacts are assumed to accrue from transportation systems
that minimize the amount of resources expended to transport a given amount
of commoditi es.

Data Sources

Fiel d observation; U.S. Army Corps of Engineers , Statement of Costs;
Waterbor ’r&e Coninerce of the United States; U.S. Maritime Administ ration;
district and state water and transportation agencies.

- --_
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COMMUNITY COHESION

This category of the Social Well -Being account refers primarily to

the sociopsychological characteristics of area res idents most affected by

a planned waterway facility (see Figure 6). Means of measuring variables

that point to coniiiunity solidarity can be direct or indirect. In the f i r s t

case , surveys of a random sample of residents or interviews with knowledge-

able informants will provide a means of assessing strength of coninunity

identification, community participation practices , and con~nunity values .

Indirect techniques for measuring community cohesion revolve around

the use of demographic data , primarily decennial census information or

data from periodic ~~~~~~~~~~ 1~~~~~~t :~~; :::,,.:‘ , :ic . Thus , specific procedures

for determining the socioeconomic diversity and ethnic diversity elicit

indirect indications of the social similarity and , thereby, the homogeneity

and cohesion of the project site(s). The proportion of older persons in the

proposed project area also can provide an indirect indicator of social

cohes ion.

- - - -- _ _ _ _ _ _ _ _
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• Account: Social Well-Be ing

Category: Community Cohesion

Subcategory : Community Ties

Variable: Str,~ngth of Coninunit~i Id z t if i c ~:t ?on

Definition & Measurement of Basel i ne Conditions

Strength of community ident i fica t ion  refers to both a psychological
unity among people who feel that they belong together and to a locality
consciousness based on geographic boundaries (Keller , 1968). The areal
unit utilized for a project feasibility study normally will not be coter-
minous with a community or a neighborhood . The study area may contain no
viable residential neighborhoods , only a portion of a residential area,
or one and perhaps more viabl e neighborhoods.

The criteria for determining the strength of community identification
should be based on survey questions revolving around the following corn-

• ponents : (1) congruency in Ucnti ~’f ca tf c n  cf community boundaries; (2)
extent of residents ’ posit ive eva luation of th~ art ’~; (3) .~r tcnt  cf t i . v
to friend s and relatives ~ci thin the area; ( 4 )  ~~~ c loca lized i f t ;
(5) residents ’ emphasis on histor ica l cbjec f - s or ~~~nt8 in t~~ ar~’a;
( 6 )  parti cipation in area associations. The first factor , “congruency in
i denti fication of community boundaries ,” as well as the other five compo-
nents , can be determined through the subjective responses of a represen-
tative sample of project study area residents , as outlined in Guseman , et
al. (1976). Additionally, knowledgeable conrnunity members , such as city
planners or other city officials , ministers , ethnic leaders, bus inessmen ,
local newsmen , or other informed persons can provide accurate assessments
of the six components described above.

Prediction of Impacts

Prediction of a water proj ect’ s impact on the foregoing indicators
of community identification rests with the baseline condition . Social
Impact is greatest when comunity sol idari ty is high and the project
facility Is anticipated to cause mobility within the area , residential
displacement, economic alterations , or other visible socioeconomic changes.

thq’othes I ~‘d Fi 1ctic’:a I &‘urvt ’ ~ .~at I ~zc I

Whether a wa terway improvement will increase or decrease the strength
of coninunity solidarity depends on the type of project as well as the
baseline conditions . Projects that segment , rather than border , res iden-
tial co mm unities can be expected to have the greatest amount of social - :

impact. The functional curve points to a higher quality of life in coninun-
Itles or neighborhoods where social solidari ty and community identification
are prono unced .

_ _

_ H
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Low High
Community Community

Identification Identification

STRENGTH OF COMMUNITY IDENTIFICATION

Data Sources

Data can be obtained from surveys within the project area and/or
from knowledgeable representatives selected from the communi ty.

References
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Account: Social Well-Being

Category: Community Cohesion

Sub cate gory : Community Ties

Variabl e: Community Participation Prac t ices

Definition & Measurement of Baseline Conditions

With information regarding community participation , the waterway official
has a useful basis for determining residential linkages or interaction patterns
within a project area . The feasibility of the planned project , in terms of
impact on those residents directly affected, can be evaluated objectively from
survey data , such as :  ( 1 )  use of area fac i l i t ies ;  (2) presence of close f i ’Io~’zds
or relatives in the area; ( 3 )  strength of voluntary associations in area -issaes;
(4) extent of participation in ~ zter~ z:, ~i~o,iect , i.e., r :eetinas and att endance
at hearinqe; and (5) overall de1’endt’nc~, on are:.

Use of area facili t ies consists of utilization of social institutions,
such as churches, medical f~- i l it ies , and schools, and of commercial estab-
lishments for food and nonfood shopping , banking , and for recreational activi-
ties (see Foley, 1961). Additionally , residents ’ places of work may be loca-
ted within the area directly affected by a waterway improvement, such as farms
or Industrial sites . Generally in areas where more than 50 percent of all fa-
cil i t ies used by a household are locally based , major waterway projects that
change the physical configuration of the area may prove undesirab le . because
of the relative dependence on the area (Keller , 1968; Burke , et al. , 1975).

Pr esence of close friends or r eiati: ’eo in the ave~z engenders a “sense of
community. ” Especially in coninunities where personal resources are limited ,
interpersonal ties are extremely important (Bott , 1957). In urban areas where
the majority of residents ’ friends live within walking distance , for example ,
a ma,~or waterway facil ity could have an adverse effect on area residents (Ross ,
1969).

The strength of voluntary assocüztions in an area also indicates the
degree of integration among residents. Churches (both rural and urban), civic
groups , professional organizations, un ions, and homeowner ’ s associations all
provide a basis for co mm unity cohesion as well as visibl e centers of power in
the community (Riedesel , et al., 1968). Where more than 50 percent of area
residents participate in local organizations , social consequences of major
physical alterations will likely be more adverse (Litwak , 1970).

~‘hro u~:h the p~zrti cipatic ’n by citisens in the p lanned toczter&ay project, a
relative evaluation of its effect can be inferred . Citizen involvement may
be beneficial , in that it can :

(a) bring residents into the public policy and planning process;
(b) stimulate public discussion to reflect the community ’ s values;
(c) Identify the pros and cons of alternative plans;
(d) increase the public ’ s understanding of planning options ;
(e) uncover alternative options ; and
(f) encourage resol ution of public opposition (see U.S. Department of

Transportation , 1974).

L ________ - -
~~~~~— -~~~~~~~ - - -  
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Waterway projec t involvement can be assessed by knowl edge of (a) the number of
actions for or against the proposal , (b) residents ’ belief that their personal
Interests are considered , (c) cit izens ’ knowl edge of other groups for or against
the proposed facility , and (d) residents ’ knowledge of right -of-way and relo-
cation assistance.

Overall dependency on an area is based on residents ’ socioeconomic
status , ethnic background , age , and lack of transportation to travel beyond
loca l boundaries. For example, lower clas s and older residents are more de-
pendent on their residential area for carrying out daily activities.

These six forms of participation in the coniliunity usually are determined
by means of a resident sample. One measurement technique based on survey find-
ings is entitled the “Area Activity Index ” ; for more information about the
application and use of this Index , see Guseman , et al. (1976:78-79 ).

Prediction of Impacts

The prediction of social impacts on community participation and community
cohesion has been described above in the specification of specific indicators .
With the use of a representative survey , the waterway planner has: (1) quan-
titative information about the personal consequences of a proposed project,
both beneficial and adverse; and (2) an understanding of existing residential
linkages or interaction patterns that aid in determining the final design ,
and perhaps location , of the facility .

Hypothe s ized Functional Curve & Rationale
l . O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

ow Participation High Participation
INDICATORS OF PARTICIPATION IN THE COF’?IUNITY

Beneficial impacts are assumed to accrue from basel ine conditons , as well
as from the intervention of waterway facilit ies , that stimulate positive com-
munity ties and community participation practices among residents.

Da ta Sources

Surveys of a random population sample; local knowl edgeable representatives .
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Account: Social Well -Bein g

Cate~~rj: Community Cohesion

Subca te~~ry: Coninunity Ties

Vari a b i : ~ ‘?~riuu i f  i~

Definition & Measurement of Baseline Conditions

To a large extent , community values reflect both the need s and interests
of variou s groups . Not onl y may different population segments possess diver-
gen t va l ue s , but , conversely, they also may be quite homogeneous In regard to
‘~ I n%e , ~S on specif ic community issues . While attitudes do not mirror actua l
behavior , they do represent an individual ’s tendency to act in accord with
intensely held values .

It has been established that indivi duals surveyed concerning large-scale
changes In their immediate environment, such as a w aterway fac i l i t y , are both
art iculate and aware enoug h of their values to apply them to waterway plan
approv al or rejection. Various research ers (Schofer , 1 969; Co l cord , 1971;
Weiner and Deak , 1971 ; and Y lv lsaker . 1 969) point out sevora l of these s a l i o n t
values , Including the :

1 . ~‘ I :~ n, I
.~. .:‘i:h :, ‘o?’i, ’ fi5 ’ ~~4d .  ~~ f ; , ’ : ‘f o : , : .  ‘:‘ i?’ ’~~~’;~3 . ~1.. o , 1’ :’:t :~~, ~~ ..v ’ ’~ , l f f ,  - : , ‘~~

,

4. :~~:!‘I,’ ~~ r . ~5. i’rofe.’f ion of ~~~~~~~~~~~~

6. ~~~~~ ion , ; 1 ~z~j , ’ie ’~’ ~0 
~~~~~~~~~~~ f t  ‘

~~~ ‘5 . c f ’ . ~
7. ~~ I’; ~‘:.p:5~ . ‘cr,nun it:. ~ p; ’f ’, o~8. 2 ‘ . c . P :•a f I. . ‘ ‘ 

‘. ‘“ri :,n I t :,
9. I’ p ‘c:. ~ 1. ’’: . : i ~’.f: . a t , ‘ ~~~ f’:~; and
10. ~t : ’ : I ~thx i t .i  ‘f ~?~q’ . ’ ci ’ ’n

In using a survey approach, preference In regard to community values can
be ascertained . Further, adequate knowledge of the d i v e r s i t y  of opinion among
various groups Is assessed . The c r i t i ca l  factor i s  that qo~1s ~~ va lue prefer-
ences are ranked by Individual residents so that an overall rating can he ob-
tained for each evaluat ive i tem .

Pr i ti n of In~pacts

Comm unit y values become important in enabling the waterway planner to ‘s t i -
mate the extent of stress a proposed project wi l l  precipit ate i n an area. A
posit ive baseline evaluation of an area can be an import ant ind ic ation nt the
extent of impact of large-scale changes . Residents w i l l  h~ favorabl e to con-
struction of the proposed faci l i ty if they assess that the p l an  has po \it iv e
benefits , such as: (1) preservatIon and maintenance of open spaces; ( .‘) reduc-
tion of air and water pollution ; (3) protectIon and acconmiodat Io n  of wildlif e ;
(4) attractive landscaping of areas ; or (5) preservation of commun i ty Integ-
rity (see Mason and Moore , 1971).
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Weak Diverse Comunity Intense , Homogeneous
Values or Goals Community Values and Goals

INDICATORS OF COMMUNITY VALUES

The goals receiving the highest rating should be measured for consistency
among individual residents as wel l as for intensity . Using these two criteria ,
the functional curve points to maximum community quality when some diversity
of opinion and Issue interest exists , but not to the degree that discensus is
evidenced for all comunity issues.

Data Sources

Community values assessment is normall y based on the availability of
resident-survey data , but public officials or knowl edgeable community leaders
may also act as respondents.

References
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Research Record 356 (1971): Pp. 32-42 .
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Account: Social Well-Being

Category: Comunity Cohesion

Subcategory: Comunity Homogenei ty or Diversity

Variable:  Socioeconomic Diversity

Definition & Measurement of Baseline Conditions

Socioeconomic diversity refers to the degree of mixiN among residents
wi th different ( 1)  incomes~ (2) occup ationa l rr nkings, (3) educational it~~. L s ,
and (4) owner and renta l va l ues. Measure s of socioeconomic diversity within
a project area normally are based on census data , including data from
periodic Current Population Surveys , for census blocks, census tracts , urban
places, urbanized areas and other areal units .

Homogenei ty of socioeconomi c status is a surrogate for homogeneity of
social values , community goals, participation in community activit ies , use
of local facilities , and community solidarity . Areas containing residents
wi th disparate socioeconomi c characteristics usually reflect a lowered
“sense of community.” For these reasons, the Coefficient of Variation (CV )
is suggested for the purpose of depicting an area ’ s socioeconomic homogeneity
or diversity . The CV can be used to describe the diversity/homogeneity of
owner values , rental values , educational levels, occupational ranking or
family incomes within an area (such as a census tract). The CV is formulated
for measuring diversity in owner values as

£f . (X.  -

CV = _____________

x
where X mean or average owner value

= the midpoint for each category of owner values

f~ the number of owned dwellings in each category

N the total number of owner units

n = the number of owner value categories

The CV can range from 0 to ~~, but usually does not exceed 1 .20. A very
homogeneous area Is one which has a CV of less than 0.30 .

Prediction of Impacts

Judgment concerning the degree of social Impact and effects on the
cohesiveness of residents, especially concensus of opinions In regard to the
proposed waterway Improvement, should not omit the criterion of socioeconomi c
homogeneity. Although physical proximity stimulates social interaction , the
social similarity of an area--measured by socioeconomic homogeneity--Is of
primary importance.
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Hypothesized Func tional Curve & Rationale

Socioeconomic Socioeconomic
Homogeneity Diversity

INDICATO RS OF SOCIOECONOMIC DIVER SITY
In homogeneous residential areas , any large—scale changes are likely

to meet with greater , and more organized , opposition , unless the alteration
can be of proven benefit to the area. Likewise , in diverse or socioeconomi-
cally mixed areas , residents often are less cohesive and may evidence a
greater concern about improved property val ues with the new facility than a
concern for community disruption.

Data Sources

Data can be obtained from decennial census information as well as
Current Population Surveys , such as : :o~.f 5 z i  and Economic Char ’tcr ’f c t ios
of the Pop u l5z t icm in Metro and Noninf ’ti ’c ’ ~~un tj t ’~ , 19?O~ and ~~~~~~ and
Economic C’haracterie t los of  the ~tt t rop~’ -I tan ~~~ ~ ~~~~~~~ f f  an
lation : 1974 md i~~’’. Since census data provides data aggregated by
groups , another source for data at the individual level is the random
sample survey of an area .

References

Guseman, Patricia K., J.M . h all , T .K.  Fuller , and D. Burke.
rmpacts: Eva l ua t~f on ~‘ ‘

~ 
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Areas, Research Report 190-1. College Station , Texas: Texas Transporta-
tion Institute , Texas A&M University , 1976.

Hines , Fred K. , D.L. Brown, and JJI. Zininer, .~;o ’f z ’ n i l  Poon. ’r ?15 ’ ‘
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acter-vetics ‘.?
‘ t~z. ’ 1\ n ’u l i t  ion in Met  v< n i l  Nonm~” tro ~.‘unties , I.~; ’’.

Economic Research Serv ice , U.S . Department of Agriculture , Agricultural
S Economic Report No. 272 , 1975.
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Government Printing Office , 1975.

U.S. Bureau of the Census , 1970 Census of Population and Housing,
Census Tracts, Standard Metropolitan Statistical Areas. Washing-
ton, D.C.: U.S. Government Printing Office , PHC(l), 1972.

U.S. Bureau of the Census , U.S. Census of Population : 1970. Genera l
Population Characteristios Washin gton , D.C.: U .S. Government
Printing Office , Final Report PC( l),  ‘1973.

- ~~~~ - 
_ _-

~~~~~~~~~~~~~ 

-- - -



79

Account: Social Well- Being

Category: Community Cohesion

Subcategory: Community Homogeneity or Diversity

Variable: Ethnic Diversity

Definition & Measurement of Basel ine Conditions

Ethnic diversity refers to the relative mixing of ethnic groups . If
only two ethnic groups reside in an area , such as whites and Negroes , then
racial mixing is a more appropriate term. Particularly in Southwestern and
Eastern states, however , at least three major ethnic groups predominate,
Anglos , Negroes , and Spanish-Americans. Basic community values of ethnic
minorities are not noticeably different from those values for Anglos--
ability to be Involved in local affairs , ability to interact socially and
to use localized facilities (Feldt , 1969). On the other hand, ethnic
minorities have emphasized a need for more control and infl uence in
decision-making regarding large-scale comunity alterations and community
issues. Stability and security in black and other ethnic minority residen-
tial and commercial areas therefore is of special importance .

As with the analysis of socioeconomic divers ity described previously,
a technique is presented to measure ethnic mixing or ethnic segregation
within an area. The relative concentration of Anglos , Negroes, and
Mexican-Americans , for example , can be ascertained from census populations
and the Index of Qualitative Variation (IQV ) applied.

En .n.
IQV - kTk -lJ /i1\2

2 ~~~~~)

where n = number in each ethnic category
k = number of ethnic categories being used
N = total population

In the case where 1,500 residents live in one census tract , suppose that
1 ,000 are Anglo , 400 Mexican-American , and 100 Negro . The observed mix is
actually high for this residential area , considering that the majority of
tracts wil l  evidence a more homogeneous ethnic composition. The IQV for
this tract is:

(l,000 x 4 00 ) + (l 0 0 0 x l O O ) + (400 x 100) _
3(3-i) ,l ,5OO~� 

- 0.72
2 ‘~~3 ‘

The Index will always range between 0 and 1.0, with 1.0 indicating totally
balanced mixing among the three ethnic groups (see Mueller , et a l., 1970).
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Prediction of Impacts

Ethnic groups may stress opposition to a waterway project because of
displacement of residents , loss of accessibility , and community segmentation .Conversely, representatives of ethnic groups and other interested individualshave suggested that facilities which “border ” ethnic residential areas tend
to further isolate them. In the latter case , ethnically balanced or mixedresidential development should be a goal of waterway officials planning newfacilities . The dilemma remains , however , and further studies need to con-sider appropriate strategies in this regard.

Hypothesized Fun ctiona l Curve & Rationale
1.0

Homogeneous Diverse
ETHN IC HOMOGENEITY/DIVERSITY

As noted above, no concensus exists as to the optimum ethnic mix within
residential areas. However, ethnic diversity to the extent accepted by resi-dents maximize s the quality index .
Data Sources

Data can be obtained from published census accounts , including Current
Population Repor ts , “Persons of Spanish Origin in the United Sta tes :
March, 197k,” and “The Social and Economic Status of the Black Popula-
tion in the United Statee,” for specific areal units , such as census
blocks , census tracts , urban places , urbanized areas , incorporated
places , and SMSA’ s. * Additionally survey data provide useful info rma-
tion regarding a bifurcation of opinion by ethnic groups of large-scale
public proj ects.

References

Feldt, Allan , “First Workshop Reports ,” Hig 1z~’ay Research Pear / ~~,‘~‘a i
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Transportation Insti tute , Texa s A&M University , 1976 .
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* Standard Metropolitan Statistical Area
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~.ccount: Social Well-Being

Category : Community Cohesion

Subcategory: Community Homogeneity or Diversity

Vari able: Age Distribution

Definition & Measurement of Baseline Conditions

The age distribution and family life cycle of an area provide an impor-
tant predictor of the degree of identification and ties to the community or
specific residential setting. A large proportion of older persons points to
a homogeneity of residents, most of whom may have resided wi thin the same

- - vicinity for 30 to 50 years, or perhaps a lifetime . The old and the young
are more closely linked to their places of residence than are those indi-
viduals between the ages of 20 and 50.

Older age is highly correlated wi th length of residence and with a• desire to remain in current place of residence (Speare, 1974). Nevertheless ,
the stability of the immediate community is often of as great importance to
older persons as is their own dwelling unit (Carp, 1971).

The measurement of age distribution or age dependency from census data
can be obtained through use of a Dependency Ratio (see Peterson, 1969).

Percent of Children 
+ 
Percent of Older Persons

Dependenc Ratio = (Residents < 16j (Residents 60+) 
~ 100y Active Population (Residents 16-59)

If the concern is only for older persons, the Ratio is altered and entitled
an /‘ged Dependency Ratio (see Shryock and Siegel , 1975).

A ed De endenc Ratio = 
Percent of Older Persons ~Residents 6O+) ~ 100g p Active Population (Residents 16-59)

Prediction of Impacts

A measure of the predominance of older persons in an area, such as the
Aged Dependency Ratio , is very useful for assessing age distribution, par-
ticularly when alternative project plans or sites are being evaluated . As
can be anticipated, the greater the number of “dependent” residents , the
more adverse the consequences of major alterations in a communi ty. If the
proportion of older persons is greater than 15 percent, a higher Aged
Dependency Ratio and, concomitantly, a greater social impact will be the
result of major waterw ay projects.

Hypothes ized Functiona l Curve & Rationale

Communities diverse along age lines provide an idealized image of the
balanced residential area. However , age stratification wi thin residential
settings is becoming more pronounced and should be assessed in establishing
a fu l l  social well-being account.
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1.0

Homogeneous Diverse
AGE DISTRIBUTION OF POPULATION

Data Sources

Census data prOvide the primary basis for measuring age distribution
including decennial publications as wel l as Current Population Reports
such as Series P—23 , No. 57, Social and P~’enemf5 ’ 11araet ~’p j ~~t /e~ ~f  f~~Older Population, 1974. Additionally, survey data may be utilized.
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OTHER POPULATION CHARACTERISTICS

This classification refers primarily to demographic indicators of

population growth, as well as indicators of housing and social institu-

tional stability and quality . Population distribution is likely to be

altered by large-scale waterway facilities , as wel l as by many sma l l er

projects. Assessment of basel ine conditions and near-term changes pre-

cipitated by water projects are described in this section of the report

— in terms of techniques for measuring population size and population den-

sity. Changes in dispersion of residents around population centers may

be generated by some types of waterway proj ects; in these cases, this

indicator should be included in the social wel l-being evaluation .

Housing and social institutions comprise almost 50 percent of the land

use In urban communities. Even in i solated rural areas, catchment areas for

social institutions such as school districts must be considered before broad

based land use al terations are undertaken. The baseline and predicted changes

in housing supply and neighborhood quality should be assayed in planning or

implementing waterway projects . Present and near-term alterations in resi-

dential mobility and in the stability of viable, salient social institutions

must be considered as important social factors for assessment purposes in

many types of waterway plans. In addition , housing costs may be included as

an evaluative variable In the Social Well-Being account if the waterway

facility Is anticipated to have a direct impact on property values. The

structure of this category is shown in Figure 7.
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Account: Social Well-Being

Category: Other Population Characteristics

Subcategory: Population Growth

Vari able: Population Size

Definition & Measurement of Baseline Conditions

Population size and predicted al terations in population size precip-
itated by the waterway project sh3uld be ascertained for the project study
area. The study site may not be coterminous with official governmental
entities , such as census tracts or counties . While information regarding
population size can be obtained more readily for official entities , accurate
estimates of population Size for a project area also are determined wi th
use of the following balancing equation :

= P0 + B - 0 + I - 0
where 

~t 
= the current population size at the time of the waterway proj ect

feasibility study and P0 = the population enumerated at the last census.
B = births , D = deaths, and I and 0 = in-migration and out-migration respec-
tively, with data obtained for each of these four attributes since the last
census enumeration.

In many casee , it is possible to use a standard table for the U.S. to
estimate deaths, using standard death rates or survival rates (U.S. Depart-
ment of Heal th, Education , and Wel fare, 1975). Birth rates can be obtained
from post-census estimates or from official records. Net migration (out-
migration subtracted from in-migration) is derived from (a) post-census
estimates , (b) post-censal counts of housing permits and electrical meters
or water meters , and (c) school enrollment post-census counts, as well as
other visible measures of net migration to an area . For some purposes ,
census enumerations will be recent enough to justify their use without at-
tempting to derive population estimates. Beginning in 1980, the U.S. Bureau
of the Census will be undertaking a quinquennial census so that complete
enumerations of population size, as wel l as other population attributes , will
be available regularly on a five-year basis.

A second basic method for determining baseline population size in a
project area depends on an enumeration of total number of households within
the delimited area. This approach will be discussed in a later section ,
under “Housing Supp ly .”

Prediction of Impacts

To predict impacts of a planned wa ter facility on population size ,
knowl edge of the previous effects of similar projects is necessary . Projects
which stimulate land development and create new jobs, such as some inland
canals or dredging projects, will cause an increase in the resident population.
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iiypot he8ized Functional Curve & Rationale

1.0

x

Small Communities Large Urban Regions
POPULATION SIZE OF C0~t4UNITIES

OR PROJECT AREA

It is difficult to estimate the effects of changes in population size
in terms of positive or negative benefi ts. The functional curve portrays
an ideal population size, as assessed by respondents in several nationwide
polls. Nevertheless , different individuals , as well as communities in the
aggregate, prefer differing population level s for thei r respective communi-
ties. A waterway project which stimulates population growth may be widely
accepted in one area and strongly opposed in another location .

Da ta Sources

Bureau of the Census , Census of the Population , Characteristics of the
Population; Current Population Reports; County and City Data Book;
Statistical Abstract of the U.S.
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Guseman , Patricia K. and Jesse L. Buffington , “Population Trends and
the Future Demands for Transportation Rights-of-Way ,” paper presented
at the American Right—of-Way Associati on meetings , Region 2, College
Station , August , 1976.

U.S. Department of Health , Education , and Wel fare, State Life  Tables:
l969—l97l~ Rockvllle , Maryland : National Center for Health Statistics ,
Heal th Resources Admin istration, Public Health Service , 1975, DHEW
# (HRA ) 75-1151 .
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Account: Social Well-Being

Cateypry : Other Population Charact eristics

Subcote~ory : Popul ation Growth

Varldble : P~ ~ :~~‘~~ t i~~ ~~~~~~~~~~

Definition and Measurement of U~ sd inc C o n d i t i o n s

Population density , or the number of indiv idua l s or housing units in a
given area , is the composite of a number of measures of density: (1) ;~~~~~~~‘:~

‘:~ 
( .

~ 
) ~~~~~~ ‘:~~ ;‘ . t .  ~~~~~ :,; :~ ‘~ I t (3) ~~~~~~ ~w E . :r ~~~~~~~ ; (4) ~ ~~~~

,,~ I ttt ~~~ 
p 

~~ ~~~~ 
• ~, ~s and (5) • peo ~~~~ ~ •p~: Due to the role tha t water —

ways play in population growth, the latter three indicators are suggested for
looking at changes in population distribution. These three Indicators are
high ly intercorrelated (Galle, et a l ,  1972). so that the use of any one ind i-
cator should prove appropriate.

The relationship between density indicators and variou s attribut es seek-
thy to measure ‘ quality of life ” has not been fully determined (see Carnahan ,
et aL . 1974). Find i ngs vary based on the empirical data and variables chosen
for analysis. Nevertheless , It is recognized that ç_1~~~in~~j e y~Js pfpppula-
tlon density have far-reachina effects on the uu lity of ‘lift? in coniuunities
as well as regions . Vor example, populations in conununitles undergoing growth
in terms of density as well as size have higher wage levels (Hoch, 1972). On
the other hand , social institutions are placed under stress situation s , as
has been noted earlier in several sections of the report . The cost of livin g
al so rises with increases in population density , often countering any improve-
ments in wage leve ls occurring within the coi~nun1 ty .

,‘edlct ion of impacts

It Is difficult to isolate the Impact of waterway facilities , intludiny
simply the p1 dnni na of waterway proj e~ t s on population dens I ty and si
Additiona lly, growth levels are phased , so that net density and population
size before construction , during construction , and after completion of the
facility should be monitored . Where possible , comparisons with similar sites
not affected by a waterway project should prov ide a basis for comparison
of changes in population distribution .

h :,1~4 ’ t h t~tl ~~~~~ ! L 4 pI ~.’t 1t ’fl~ ~~~~~ ~ ~~~~ t I  ~~~~

Because no consistent relationship is observed between quality ot life
measures afld population density , the optimum effects of density are portrayed
in the i dealized functional curve. Changes in  density levels caused by
waterway projects precede alterations in social institutions , con~nercia1establishments , and general social conditions , thus providing a lagged impact .
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L U

Low Density High Density
INDICATORS OF POPULATION DENSITY

Remarks

H To be useful , measurements of density across several areal units must- - be uniform. Special problems arise in measuring persons per acre, for exam-
ple , if some acreage Is included that is primarily comercial or contains
other forms of land use that are nonresidential .

Data Sources

Decenn ial census data , as wel l as Current Population Reports, provide
the primary data base. City planning offices may also furnish rele-
vant information . Mapping of density levels may be undertaken with
aerial photography.
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Account: Social Well -Being

Population Charac teristics

Subcatego~y: Housing and Social Inst itutions

Variable: H~ ‘:4 ~ ’ (‘: ; ::.~

Definition & Measureiuent of Basel i ne Conditions

Counts of dwelling units within a waterway project area have a three-
fold utility . First, the total number of dwellings , supplemented with a
standard measure of average number of persons per household, provides a
means of delineating baseline population size for the area. Second , counts
of the number of single -fami ly and ni u ltip le-f~imi1 y dwellings provide infor-
mation regarding basel i ne population density and stability , so that potential
waterway impacts can be assessed . Third , the diversity of dwellings avail-
able by owner value categories and gross rental value categories provides a
breakdown of household supply for different soci oeconomic segments .

For determination of a hous~nq supply count to measure divers i ty in
va l ue of dwellings , the 1970 census data prov i des an 11-category breakdown
for rental values and a 15-category breakdown for owner values. For deter-
mination of a household count for the number of single - and multiple -fam ily
dwellings , two indicators from the 1910 census provide data on (a) number
~nd percen t of dwellin gs with one, two, and more units in a structure and
(b) number and percent of owned , rented , and vacant dwellings. Realtors also
can provide post-censal estimates on number of dwellings tha t are single- and
multiple -family, as well as vacant, dwellings .

The first usage delineated above for determining housing supply (a
supplement to other measures of baseline population size) can be obtained
either through the 1970 census data and suppl ementa l estimates or through
the following formula:

Population Size Based (
~ ~ II) -

‘on Household Count Il~

where P0 the population in all households on the last census date
H0 

= occupied housing units on the last census date
LI net increase in occupied housing units between census date

and current estimate date
P

average population per occupied unit at the last census
o (Shryock and Siegel , 1970)

The term V includes any change in the vacancy rate or in tht’ use of housing
units as group guarters. Building permit data , utility connections , and
aerial photography (including the earth satellite data , Level II , which
currently is being incorporated into several Corps of [ngineers feasibility
studies) can be utilized to measure :‘, or the post-censal changes .

— ‘.~~~~~ ~~~~~~ 
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Prediction of Impacts

To predict the consequences of the proposed waterway facility on a
project area, potential housing supply changes should be ascertained. If
displacement and residential right-of-way acquisition are anticipated , ade-
quate relocation Is possibl e only when replacement housing exists In the
specific owner and rental value categories for those population segments whose
dwellings are bei ng acquired . Thus, if the waterway facility is to displace
lower valued dwel l ings, the availability of comparable housing units within
close proximi ty to the original dwellings should be assessed. Additionally,
with knowledge of previous impacts of similar projects, the extent to which
the proposed facility will bring about population growth can be ascertained.
An estimate is needed regarding the housing requirements (including demand
for multiple -family and single-family dwellings sought, and actual nunters
of new households needed) that will be brought about by the waterway ’s
construction.

Hypo thesized Functional Curve & Rationale

1i

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Sufficient Supply Insufficient Supply
of Dwellings of Dwellings

HOUSING AVAILABILITY FOR ALL
POPULATION SEGMENTS

An adequate supply of dwellings for all socioeconomic segments is an
indicator of a high quality in the comunities associated with the proposed
project. However, a housing availability which encompasses a high vacancy
rating--over seven percent--would not be desirable.

Remarks

If the proposed facility is to displace residents and acquire residential
structures, the sufficiency of replacement housing must be ascertained , as
well as the potential housing availability , I f new res iden ts are at trac ted to
the area because of the waterway project.

Data Sources

Data can be obtained from city plann ing offices; realtors In the area;
Bureau of the Census, Census of Population and Ho using; Current Popula-
tion Reports; and Dua labs Census Tapes.
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Account: Social Well-Bein g

Cat~~ory : Other Population CharacterIstics

Subcate~ory: Housing and Social Institution s

Variable: .V. i :~ ’.’~~. ’.\i ~~~~~~ I

Defin ition and Measurement of Baseline Conditions

In determining residentia l satisfaction , as well as the acceptance of
broad-scale coninunity alterations , the inhabitant ’s evaluation of the qual ity
of the neighborhood environment appears to be a primary factor . Whether an
area Is “well kept up s’ defines the resident ’s general contentment with regard
to current place of residence (Lansing, et al., 1970). Field observation
provides one techn i que for assessing neighborhood quality . Perhaps more
effective, however, is the evaluation by residents of such indicators as:
(1) whether the . ~I. , ,k

~ ~~~~~ ‘. \ (2) the ~~~~~ ‘: ~~~~ .•

i’i t £~~:. ‘~,; ( 3 )  ~ ~il ’f . ’ ~ ~~~ ~~~~~~ 1. ~~~~~~ i . e.  • I nforma t ion regarding residents
desi re to remain In the area if they had an opportunity to move~ and (4). : ‘ , ! ~~l .’ ? .~~~~~‘‘~~t .‘.‘~ t ”~, ~~~~~~~

Prediction of Impacts

Acceptance of a waterway project that will dir ectl y af f ec t the’ genera l
appearance of an area is dependent on the perceived esthetic qualities of the
project. In one impact assessment, those who have felt that facilit y con-
strsic tion would worsen their neighborhood ’s appearance (even though they were
not dir ec tl y affected ), were against the project (Burke , et al . .
Similarly , of those who felt that the complexion of the area would be enhanced ,
8i) percent approved the construct ion. Clearly, the residents ’ evaluation of
an area significantly influences their reaction to the planned project.

~~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~ 
‘. .?~~~‘,

Low [valuation of High [valuation
Neighborhood Amenities of Neighborhood Ameni ties

INDICATORS OF NLILHBORH000 QUAL I TY

In many cases, Improvement in  property values and other positive benefits
of technologica l changes , such as waterway projects , can he overshadowed by
the need to maintain a high perceived neighborhood qu a lit y, if the waterway
is viewed as beneficial in terms of area enhancement , then the proposed project
is more positivel y received .
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Data Sources

A survey representative of residential opinion in the proposed project
site can provide Important data Input regarding neighborhood quality
and perceptions of physical alterations resulting from the project.
Knowledgeable informants and ~windsh ield” field observation can provide
descriptive information regarding neighborhood quality .
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Account: Social Well-Being

Cat~~orj : Other Population Characteristics

SubcateIori: Housing and Social Institutions

Variabl e: ~~~~~~ :~~~ :~t .~!i .’ i t : ,

Defi nit ion & Measurement of I~ast’l the C~nd it ions

The average resident moves once every five years (Shryock and Siegel ,
1970). Length of residence is often found to be the greatest predictor of
social interact ion in an a rea (see Burkhardt . 1971 Speare, 1974) . In
addition , dependency on local facilities and services increases with length
of residency. so that adjustments In everyday activity patterns must change
if the structure of the area is altered .

To measure the residential mobility levels of an area , a Mobility Index
can be used , based on published census data , such as census tract information .
The Mobili ty Index has been tested at several different study sites (see
Guseman and McLean, 1970); It is formulated as follows :

Mobility I ndex 200 - 2X,

where X the proportion of residents in the same dwelling over a five-year
period.

The Index ranges from 0 to 200, where 200 implies that every person ir a
census tract h~s moved within the five-year period. Further residentiol
mobility information can he obtained from two additional census data descrip-
tors ~ H ~~ t and

: i.~ ::~ :.:t ,~r, ’ • ~.‘:. ‘, I .

Predict i o t Irnpacts

The total Social Well -Being account can he viewed through the altera-
tion of existing residential areas in terms of: (1) the displacement of
residents who occupy the l and acquired ; and (2) the alteration of the physi-
cal and social environment of those who remaIn. The success of relocation
for those displaced depends largely on two factors : (a) the availability and
location of replacement housing which meet the needs of these residents; and
(h) characteristics of the relocatees . such as old age , that may create
special problems in their relocation. Those who remain are affected by the
loss of those displaced ; the in-migr ation of new residents; new residential .
conme,’cial, and social Institution al development ; and the physical alters- —

tion of the environment. Attention should be directed toward these short-
term i mpacts of waterway routing , construction , and operation. A review of
prev i ous, comparable project impacts provides for the waterway planner an
“information base” from which he/she can more adequately assess a proposed
facility . 
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H~~otheej z~d F~noti~na! Ci~rve & Rationale

l.0~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Low Residential High Residential
Stability Stability

IND I CATORS OF RESIDENT I AL STABILITY

In the idealized functional curve, highly stable areas are those wi th
average residency l evels of eight or more years. Hi gh residential mobility
is average residency of less than four years (Gusema n , et al ., 1976), or
less than two years (Burkhardt , 1971).

Data Sources

The Mobility Index can be used for different areal units , including
blocks , census tracts, urban places , and urbanized areas, based on
decennial census data or Current Population Reports, such as Series
P—20, No. 285, Mobi .’f t.:i c ” the r~~:il~:tion of the United ~t~:tc~. City
directory information , city planning accounts, and resident-sample
survey can also be used to elicit the data on residential movement.
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Account: Social Well -Being

Category: Other Population Characteristics

Subcategory: Housing and Social Institution s

Variable: ~~~~ ~ I :~~
- 

~~~~~ t:,

Definition & Measurement of Baseline Conditions

Institutional stability refers to the existence of viable:

1. ~~~~~~~~~~

3. ~~~~~~~~~~ .~J.- Lk ’~_~~
~~~. ~~~

5. 1 :o: icr: ~‘z . ’~ I i t  i.~~6. :
‘i’ .z ~~~~~~~ 1~~

,
.’ ~~~~~~~~

7. . • ~~i
3. t~3. • ‘~~~~~ ~~~~ :‘ —

~~~ 
I L i t  i.~~ ~~ 

f ~ ’:s , ~~ I ~~ ~~~ i~~~~,
~~~~~~~~ ~: t - ~~’r i t -I ~-’s , Zib~’ i ~ :~, t’ t .  )

:~~. -~~ If ~ ,~: 2 .1? i tf ~-’,~

Most social institution s have been designed for accessibility , visibi lity ,
optimum maintenance, and existing land use surround i ng the facility. Changes
in terms of abutting property land use and splitting of the service area, or
catchment area , alters service provision.

Measurement of the catchment areas for social institutions is accomplished
through field observation and informant interv i ewing with those officials re-
sponsible for the facilities ’ activities. Second , the boundaries of the social
institutional service areas can be plotted on a land use map. Third , a sub-• jective weighting of area dependency on the institution relative to other
facilities (a comparative evaluation) is undertaken to assess the saliency
of catchxnent area boundaries . Localized businesses also may be mapped accord-
ing to service area if segmentation of cotmiercial facility usage is a major
concern .

Prediction of Impacts

Coimiunity facilities , such as school districts for which use is local-
ized , are often vulnerable to the effects of waterway project implementation.
Waterway projects may isolate local facilities , purchase the land on which
the facility is built , or acquire surrounding property to the extent that the
service is no longer required . Conversely, a population influx precipitates
institutional overload in such cases as medical and educational facilities.
The two key criteria in designing a waterway withi n institutional catchment
areas are (a) the extent to which these institutio nal facilities are of
salient interest to the publ ic, and (b) the potential degree to which service
provision will be altered .

L -~~~-~~~~ — - - -
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Hypotheeized Func tiona l Curve £ Rationale
l.O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Low Stability High Stability
INDICATORS OF INSTITUTIONA L STABILITY

The idealized functional curve points to high stability as reflective of
a higher quality of services. Low stability depicts rapid institutional change
or lack of viability of the service organization .

Data Sources

Field observation , such as “wi ndshield surveys”, and informant interviewing
with knowl edgeabl e officials for specific social institutions provide the
major data bases.
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NOISE

In assessing the impacts of a water or related land-management
project on noise as It relates to social well-be ing , the major concern

Is with “unwanted sound” or “noise pollu tion.” The unwantedness of a
sound is a function of the physical characteristics of the sound itself ,

the attitudes that people have about the sound and Its source (which,
in turn , are a product of their social experiences), and the effects of

the sou nd on peop le ’s health and activities . These three aspects of

noise p o l l ut i o n , therefore , can serve as the basis for del ineat ion and
organization of variables to be examined in assessing noise impacts

(Figure 8).

The noise—related variables that are most germane to social impact
assessment are those having to do with people ’ s attitudes about noise
and Its source (see the subcategory , “Comunity Annoyance/Acceptabi lity “ ) .
Measurement of these variables, especially “attitudinal sensitivity ,”
may suffice for small—scale projects whose budgets do not allow for

expensive acoustic monitoring and mapping .
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CATEGORY SUBCATEGORY Variabl e

*Loudness

I No i se Occurrences
AMBIENT
SOUND _—

~-1 *5p~~ t~ Areas of Noi seLEVELS f Exposure

I ~~~~~~~ Context of
Noise Exposure

[_*Noise Recipients

• NOISE r *Subjective Annoyance
COMMUNITY I
ANNOYANCE/ —J *Att itudj nal Sensitivity
ACCEPTABI LITY

I Situations Affecting
Annoyance/Acceptability

Interference wit h Per-• fornance of Mental
Tasks

In terference with Verba l
NOISE EFFECTS ON I Comun ication
TASK PERFOII4ANCE —

~~AND HEALTH Disturbance to Psycho-
logical Health

Physiologi cal Disturbance

Figure 8

Structure of the No ise Category

NOTE: The variables denoted by an asterisk (*) are operationalized
In this report.
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Account: Social Well-Being

Category: Noise

Subcategory: ANbient Sound Levels

Var iab le: Loudne44

D e f i n i t i o n  & Measurement of Baseline Conditions

Loudness Is a function of two important properties of sound waves:
(1) ~/u.quenctj which refers to the number of waves per second or Hertz and
determines the pitch of the sound ; and (2) the ~intCn4A t~) or amplitude ofthe sound waves. At a given frequency, the higher the intensity , the
louder the sound. However , l ow- (50 Hz) and hi gh- (15,000 Hz) frequency
sound will not be as loud as medium-frequency sound (1 ,000 Hz). Sound-

• level meters are available which incorporate an electrical weighti ng
network to compensate for these differences in human perceptibility of
sounds of varying frequency . This measurement is referred to as the A-

• Weighted Sound Level and is usually reported in dB(A) units. For more
technica l descriptions of this loudness measurement, see the National
Bureau of Standards (1971), Hopkins , et al. (1973), and Schultz (1971).

A monitoring program should be established at various location points
throughout the area surrounding the proposed water or related land-manage-
ment project over a l ong enough period of time to determine the entire
range of loudness levels. One should also measure the proportion of time
a chosen cri terion loudness level is exceeded at the various locations.
Such measures are designated as L10, L50 , etc., which refer to the dB(A)
level that is exceeded 10 percent and 50 percent of the time , respectively.
The most frequently cited standard for noise pollution specifies that L10should not exceed 70 dB(A) outside and 50 dB(A) inside most structures at
any time (cited in the Department of Transportation Policy and Procedure
Memorandum ( PPM) 90-2). However, many professionals think that these
standards are too high. Furthermore , loudness criteria should vary accor~J-Ing to the time of day, location , and activity context of noise exposure .

Several composite noi se scales to measure coniiiunity noise as a whole
have been introduced by those concerned with aircraft noise. The Coninunity
Noise Equivalent Level is a composi te scale based on A-weighted noise
levels. See Wyle Laboratories (Commun ty No~4e, 1971 ) for technicaldescriptions of this noise measure.

Prediction of Impacts

Short-term Impacts on loudness levels will occur during construct ion
of a water-related project. Increases in loudness l evels caused by the
machinery used , the traffic to and around the project site , and any traffic
rerouting necessitated by construction should be estimated . Similar con-
struction projects currently underway or similar past projects can aid In
making these estimates .

L .• • 
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An empir icall y based simula tion model of the proposed water or
related land-management project can be used to predict the long-term
impacts that the operational phase of the project will have on loudness
levels in the surrounding area . This simu lated model should incorporate
any aspects of design , machinery, and , in the case of a proposed water-
way or port, traffic flow, transport m ix, probable velociti es of trans-
port, and any other factors that might produce or affect loudness levels
emitted by the project. In addition , street traffic rerouting and any
land—use changes or other secondary noi se sources that might be precipi-
tated by the water project should be considered. For example, a new
reservoir or port may increase street traffic in the surround i ng area .

In predicting these impacts on loudness levels, separate measures
should be made of the increases in the loudness of i ntruding noises (to
which humans are most sensitive) and to residual noise levels (I.e., the
all—pervasive and nonspecific background noises) at given times and lo-
cations. One should also determine the variability in loudness exposure,
which results from combinations of intruding and residual noise levels.

Hypo theMzed FwtcZ~on~~ Ctt.&v~ S Ra~t~ona.U

~~~~~~~~ 

~~~~~~~

N

0. -j -  - - • -  t.-•--• —-----• •_
~-Detectability Pollution

Threshold Criterion

LOUDNESS LEVELS (dB(A))

The perceptibility of loudness tends to grow much more rapidly near
the threshold of detectability. The Idealized functional curve assumes
that adverse noise quality does not occur until after the detectability
threshold; the nox i ousness of the effects grows rapidly within a narrow
dB(A) range and then levels off such that further i ncreases In loudness
add only slightly to perceived noxiousness or adverse quality .
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Remarks

Loudness interacts with other vari ables to produce noxiousness or
adverse effects. The dB(A) criterion for noise pollution , at which point
loudness is deemed noxious or adverse, will vary according to time of day
or week, location, and activity context (e.g., a much lower level of
loudness will be deemed noxious in residential areas at night than in
i ndustrial areas during the day). The adversity of loudness will also
i ncrease with durati on of the noi se, the frequency of Its occurrences,
its contribution to intrusive or background noises , and the quality of
intrusive and background noises before the water projects’ impact (e.g.,
when background noise is great, annoyance fran intruding noise is less).

• Fur ther , differing degrees of loudness will seem noxious to people of
differing sensitivity and experiences .

• Data Sources

F ield tests us i ng sound level meters which measure A-Weight ed Sound
• Levels (dB(A)).
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Account: Social Well-Being

Category: Noise

Subcategory: Ambient Sound Levels

Variable: Spa-tia~t Akea4 o6 N0 4e E po.~u/~.e

Definition & Measurement of Baseline Conditions

Spatial areas of noise exposure should be defined in terms of
geogn. ,kicc2 o.nd ~cot~attcaL eht~~et~~t~Uc~ tha t a~~ec~t noLoe-~cve.t
po4wte.6 and •thc ke4utt~ng qaaUty 06 anib~cnt 4ound £cveL~. This can

be accomplished by superimposing noise contour mapping over maps show-
ing topography and other such environmental characteristics that will
affect the ambient sound levels In areas surrounding the water-related
project. The 4patid.t wtea4 can then be zoned accoadLng to d~66e&-~ngquaUt~e.4 o~ amb (ie~Lt 4ound tevcLo .

Measures of loudness can be used as the primary basis for determining
quality of ambient sound levels in the various areas surrounding the water
project. Loudness levels in each spatial zone should be specified In terms
of maximum -minimum range and frequency, duration , and variability of in-
truding and residual loudness levels (see discussion of “Loudne.aa”).

Prediction of Impacts

Geographical and acousti cal characteristics of the spatial areas and
transmission paths to them can be used to predict the impacts a water-
related project will have on the foregoing indicators of ambient sound
levels in each area. The geographical and acoustical characteristics to
consider include : (1) distance of the spatial area from the water-related
project noise source; (2) weather conditions in the spatial area and in
transmission paths from the water-related noise source to the spatial
area; (3) the reverberant and sound absorption properties of the topography
and structures in the spatial area ; (4) the reverberant and sound absorp-
tion properties of the topography and structures In the transmission paths
from the water-related noise source to the spatial area.

Hypo the4.tzed Fune,tiono2 Cww e S Ra.tiLonaie

SIZE OF SPATIAL AREAS WITH PREDI CTED
INCREASED AMBIENT SOUND LEVEL S
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The Idealized functional curve assumes that the greater the size of
spatial areas in which ambient sound levels are predicted to increase
because of a water-related project, the more adverse the impact of the
project.

Remarks

The determination of spatial area distribution of noise impacts from
a water-related project is a necessary preliminary step to determining who
will be the recipients of the noise impacts and their activities that are
most likely to be affected (see “Ac tw Cy Con.te~-t 06 Noi.4e E o~stmc ” and
“No-~.s~ Rcc-4tce.nt.s”)

Data Sources

Geographical maps showing topography and structural characteristics
of an area can often be obtained from city or county government offices.
These maps a lso can be constructed or modified by field observation and
aerial photography . Noise contour mapping can be constructed by field
observation using sound-level meters to measure loudness at various loca-
tion points (see “L0udng44”).
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Account: Social Well-Being

Cat~gp~~: Noise

~~~~~~~~~ Ambient Sound Levels

Va n able: Ac t~ ~ t~i Cot: t~ ‘~ t o~4 No ( ~ ~ t ~po~u~c

Definition & Measurement of Baseline Conditions

This variable refers to the activities that people will be engaged
in when they are exposed to noises from a water-related project. The
advers i ty of noise impacts and, thus, acceptable noise -level thresholds
will differ for different types of activities . The activity context of
noise exposure is a function of two factors : (1) ~.im1 uz~’; and ( s ’) ,
tunc .s t’~ the dau , toe , and :i~~t t ~ .‘ ~ ~ o c ~

Land use is used to define noise -sensit ive zones . For example ,
suburban residential areas are high sensitivity zones , urban residentia l
areas are generally defined as less sensitive than suburban residential.
and downtown urban and industrial areas are low sensitive :ont’s. Crit-
ical noise receptors (i.e.. of very high sensitivity) , such as schools
and hospitals, should also be identified . In addition , noise sensitivit y
will vary by times of the day , week, and year for sonic types of land use ,
such as residential and recreation . Times of highest sensitivity are
nights . when people are sleeping , and weekends and suniner when people are
more likely to be outdoors and engaged in recreation .

Ideally, acceptable noise -level thresholds should be designated for
different noise— sensitive zones and for different times of the day , week ,
and year. One can then determine how often and at what areas and times
baseline noise conditions exceed these thresholds of acceptability . Un-
fortunately, there are no standardized noise ac~op t ahi l i t~ standards foractivity contexts of noise exposure . The reader is referred to Hopkins,
et al. (1973), Kryter (1970), Galloway (1971), and Wyle Laboratories
(Conmxtntty No~~c, 1971 ) for suggested guidelines .

Predi ction of Inip~ct

A preliminary step to predicting the impacts a water-related project
will have on these noise—sensitive activities Is the prediction of the
project ’s i mpacts on noise levels in the various spatial areas surroundin g
the project (see “S t a r  A~ca.~ 06 No~~c t~po~su ’tc ”). Land —use maps show-
ing noise-sensitive zones and specify ing noise-sensitive times for these
zones can be superimposed over geographical maps showing predicted ambient
sound levels for the various geographical areas . One can then identify
those noise-sensitive l and-use areas and times where there are predicted
increases In ambient sound levels. If noise-level thresholds have been
designated for the areas, then one can determine the areas where the pro-
ject will produce unacceptable noise impacts (i.e., predicted noise levels
will exceed the thresholds of acceptability).
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HypothQ.~~zed Fwscti..onaL Cwtv e S RationaLe • 

-

Small Large
Amount Amount

NOISE-SENSITIVE AREA AND TIME
WHERE NOISE WILL BE INCREASED

BEYOND ACCEPTABLE LEVELS

High—quality impacts are assumed to accrue in inverse relation to
the amount of noise—sensitive area and time where noise from the water-
related project will produce excessive increases in ambient sound levels.

Data Sources

Land-use area maps often are available from county and city govern-
ment offices. If not, these can be produced from field observation and
aerial photography. Times of noise sensitivity can also be determined
fran field observati on and from the researcher ’s own logic and experiences.
See “Spa2~at Mea.6 o6 NoA.ae Expo ouAe” for overlay noise-contour/geographi-
cal mapping .
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Acc ount Social Well —Bein g

Noise

SLIbci te~or~ Mibient Sound L~vel~.

V~n i ab1e: ~~~~ ~~~~ q~~~~~~ i:~~~~

Definition ~ Measurement of Basel ine Cond~ t ions

This variable refers to wtio w i ll receive noise impacts ~t a water—
related pro~iect . Measurement of noise recipi ents involv es two prim ary
concerns: i, 1) cs:c .‘ ~ ~ C~c ~~~~~~~ C ~‘n ‘: oa’t~ c.~~ ~~~ I t~,t h a t  might be a f f e c t e d  by the  wat e r—r d .ited project ; and I,.’) Ci , ~~~~~~~~~ C..

~ ~~~~ ( 
~ ~

. 
~~~~

, • ,~ from the water — related pro.it’ct atnonq popu 1 at  ion s et)Iltent S .

The si :e ot the populat ion l i v i n g  in  the noise quail tv :ont’s dcl m e —
ated in ~Spat ~al Areas of Noise t \posu re shou ld be est Hated . This c.~ri
he done t’~ obtalninq cen’~us tract p op u lat i on  stat 1st ic~ for the van ou~no ise qual I t~ .irea l :oiie~ . Al thou~h the census tracts and these area l
:ont ’s wi 11 not necessa r 1 h he cotemi nous • field o~’ser~ .it ion and the knoi~—1ed~e o f c i t ’, or count . ~t t i ci al s can aid in t’st m ating th e popu lat ion of
he no i so qu .ii i t .  ones from the census t ract data .

It possible, the si :e of o —resident populations wh~ spend time in
the ~ar1 ous nois e qLhll i tv :ones should also he estim ated—— for example,
workers e’mpi ~wed in downtown or Industr ia l  areas , users of rec reational
~rt~~s shoppers in retail areas. etc. These estimates can he obtained
f,.om ci tv or count~ of f i c i a ls , o t h e r  people know l edgab 1 e of the areas and
I el d observation . La nd— use map s can help i ~1ent i f~ part i cu 1 ai’ areas of

conce rn in this res pect.

S imi lan proct .dures can he used to determine the characteri st ics of the
population 11 vi ng with in the vari ou s nol se quaIl tv tones and the character-
istics of non—resident popula t ion s who spend time in these :ones . These
char acteristics should include socioecon~ nic status , race et hnici t~ , and
ag e.

Predict ion of In~pacts

To predi ct who wi 1 1 rece ive noi so impacts of t h e  wate r— nt’ I ated project
popul ation increases should he estimated for the ~anious noise qual it~-zones. (See “Other Populat ion Cha racterist ics ” cateqo r~ for methods ofdetermininti population increases ’~. Est ima tes must also be made of the
changes In ambient sound levels that w i l l occur in the various noise quaii~tones. (See “L.’ .u~~.~” and “S~x~t ..u ~~~~ c~ \c ~~~~ t ~~~~~~ ~oi’ methodsof determining changes In amb i ent sound levels ” .
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Hy p othe.~~z~ d F nct-~onaL Cu~i’c ~ Ra-tLona~tc

POPULAT ION WHO WI LL
BE EXP OSED TO UNACCEPTABLE

LOUDNESS LEVELS

High—qual ity impacts are assumed to accrue in inverse relation to the
size of popula t ion  subjected to unacceptable loudness levels and to ine-
quality of distribution of such noise exposure among population segments.
See “Loudp teo4 ” and “Ae-tIv-~-ty Ccn~te~.-t o6 No~ae Expo.~wte” for determination
of unacceptable loudness levels.

Remarks

The variable of noise recipients represents the cumulative interaction
of spatial dispersion of noise impacts and population dispersion in geo-
graphical areas surrounding the water project.

Data Sources

Decennial census data; C ’ten.t Poputation Repo-’tt4; Bureau of the Cen-
sus , Census of the Population , Chak t~~~st~c4 o~ the Pop u&i.tton; noi se
contour/geographical map overlays ; land-use maps; field observation ; city
and county knowledgables.
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Account: Social Well -Being

Categprl: Noise

Subcategory: Coninuni ty Annoyance/Acceptability

Variab le: Sub jcc t nc

Definition & Measurement of Base line Conditions

Subjective annoyance refers to people ’s judgments of the unwanted -
ness of a sound. It is a dimension of human response to noise that is
distinct from loudness, as it also reflects reactions to various other
aspects of physical sound (i.e., spectrum content and level , spectrum
complexity . duration , increase in impuls ive sounds (Kryter . 1970) as well
as unpleasant or pleasant feelings towards attributes of the Sound
source other than the sound per se.

A frequently used measure of subjective annoyance is the Perceived
Noise Level (PNL) rating developed by Kryter (1970). This rating is de-
rived from physical measurements of sound which are weighted in such a
manner as to enable one to predict people ’ s subjective judgments of
noisiness (The Centra l Institute for the Deaf, 1971: 89). ihese physical
measurements are expressed as PNdB . Calculation of the PNdB is complicated ,
generally requiring a computer (see Kryter , 1970; Schultz, 1971; the
National Bureau of Standards , ‘1971).

Less complex but also less precise methods of measuring subjective
annoyance are subjective judgment tests. These tests can be taken in the
laboratory or by social surveys . A direct technique is to ask a person to
express his degree of annoyance (ranging from “not annoyed” to “extremely
annoyed”) with a particular noise or combination of noises.

Measurements of people ’s subjective annoyance with sounds (either
by PNdB or subjective tests) should be taken at various locations through-
out the survey area and at various times of the day and week. A composite
physical measure of c~miunity noise annoyance has also been developed forthe aircraft industry and it , or some modification of it , might be rele-
vant for some water-related projects. This measure is the No,~nal i~ed
Ccnnunity Noise Equivalent Level , which is the CNEL (described under
“Lo udne~~”) corrected for seasonal changes for outdoor residual noise
levels in various land-use areas, and for previous exposure and attitudes
of people in a conviunity (see Wyle Laboratories , Convmin~t~i ‘ .sc, Pp. 54 and
55, for these correction factors).

Prediction of Impacts

To predict people ’s annoyance with the noises that are likely to he
emitted by a water-related project, one should simulate the noise that will
be emitted during the construction and operational phases of the project. 

~~~~~~~~~~~~~~~~~~~~~ —~~~~~~~ -~~~~~~~
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One shou ld take into account the design layout, the machinery , any traffic
or recreational use that might result from the project, and any land-use
changes that might be precipitated by the project. PNdB ratings of the
particular simulated sounds can be estimated from physical measurements
of these simulated sounds, or a panel of citi zens representati ve of the
camiunity population can be achninistered subjective judgment tests to
determine their degree of annoyance with the simulated noises.

More important than reactions to these Isolated simulated project
noises are the increases In subjective annoyance that might occur when the
simulated project noises are heard in conjunction with other intruding
and residual noises In the coninunity . If possible , PNdB or subjective
judgment ratings of these combinations of simulated project and other
conmiunity noises should be measured at various locations and times through-
out the geographical area surrounding the water project; or a measure
simi lar to the normalized CNEL should be calculated for the area as a
whole.

Hypo ~the~ Lztd FancZ~o~uzL CWtv~ 6 Ro..tLo~ia.f.~

l.O~~

Acceptable Into erabW

PNdB OR JUDGED ANNOYANCE RATING

The Idealized functional curve defines people’s subjective annoyance with
a noise to be adverse. It is assumed that this adversity associated with
annoyance grows only slowly at the first evidence of annoyance, then ‘n-
creases rapidly In conjunction with increased degrees of annoyance until
annoyance nears the point of intolerance.

_ _ _ _ _ _ _ _ _  ~~~~~~~~ -- --~
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Remarks

Subjective annoyance with noise represents the cumulative Interaction
of physical reactions to noise and “attitudina l sensitivity ” to the noise .
Subjective annoyance also varies with duration and frequency of the noise
occurrence and with the activities engaged in when the noise occurs.

Data Sources

Field tests with sound level meters give the necessary physical
measurements of sound to determine PNdB ; subjective tests of annoyance in
the laboratory or social surveys.
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Account: Social Well-Bein g

Category: Noise

Subcategory: Coninunity Annoyance/Acceptability

Var iab le: Attt tudina f ~cu.s t t ’ t  ti~

pefinition & Measurement of Baseline Condition s

Previous research has shown that people ’s acceptability/inaccept-
ability of noise and , thus, their complaints and coninunity action against
noise sources are highly related to: (1) the :‘e~’pt e ‘ .~ p~e t’ ,‘u_s e kpostL ~ t’~to noi .se; (2) the ~ a tti tude s tott¼nd.~ the no ~ e at’u~ cc;  and ( 3) o the ~oJnnacte .3tie,.% ~ the popaI’at~on , .such a.~ ~

,‘o~~’e c,’n,’mc .s tat u~ and aqcwhich reflect genera l attitudinal sensitivity to noise (Clark, et al.,
1967; Humphrey and Krout, 1975; The Central Institute for the Deaf. 1971;
The National Bureau of Standards , 1971).

In determining people ’s prev i ous exposures to noise , the rural-urban
nature of the places where they grew up and of the places where they have
lived the past five years should be considered . Rural-urban nature of
places should be specified as (a) near i ndustrial, shopp i ng , or other
high—activity centers In metropolitan areas , (b) near high-activity centers
in other urban areas; Cc) suburban areas, Cd) small towns, and (e) rural
areas.

People ’s attitudes towards the proposed nuise source that should be
measured are: (a) their feelings abou t the necessity or preventability
of noise from the proposed water-related project; (b) their feelings
about the value of the primary functions of the proposed project and its
overall importance; Cc) their feelings about whether the sponsors and
people invo l ved In the proposed project are concerned about their welfare;
(d) their feelings about whether they personally will benefit from the
project; (e) their fears or apprehens i ons about the proposed project.

Other characteristics of the population that should be determined are
socioeconomic status distributions and ages of the people who are likely
to be subjected to noise from the water-related project. (See “Real Income
Distribution ” category for di scussions of measurement of soc ioeconomic
status). People of higher socioeconomic status and older people have been
found to be less tolerable of noise (Clark , 1967; 1’~cKennell and Hunt , 1960).

Prediction of Impacts

To predict the impacts of a water-related project on attitudinal
sensitiv ity , the researcher must predict the following population charac-
teristics: Influx or losses that will be precipitated by the project,
ages and socioeconomic status , and previous rural-urban experiences , as
discussed previously in this report. Furthermore , one shoul d estimate who
will benefit from the project and take into account the probabilit y of at-
titudes improving once benefits begin to accrue from the project. These 
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effects of similar past projects can help In such predictions. A repre-
sentative sample of area residents might be transported to a similar proj-
ect site so tha t they can directly observe the noise characteristics.

ttyp (! th~u~ I zed Func twnae Cwtve ~ Ra ti ona ee

1.0

1

ATTITUD iNAL SENSITIVITY TO NOISE

The greater the population ’s sensitivity to the noise, as determined
by the people ’s previous exposures to noise, their attitudes toward the
noise source, and characteristics such as socioeconomic status and age ,
the more adverse the impacts of noise are assumed to be.

Remarks

Attitudinal sensitivity affects people ’s annoyance with noise (see
“Subjective A~Lnoyancc”) as well as their willingness to accept a certain
amount of annoyance .

Data Sources

Social surveys of the population .
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AESTHETIC VALUE

The purview of aesthetic value Is defined in several different ways

in the literature. A broad interpretation of aesthetic value is that it

is the valuation of many kinds of sensory responses to env i ronmental

stimuli. Included in this interpretation are the sensory responses of

touching , smelling, hearing , and seeing. The purview of impact assess-

ment with respect to this interpretation would include air and water

quality , noise, biota , and other environmental effects.

Because these various environmenta l effects have been dealt with

elsewhere in the Environmental Quality or Social Well-Being accounts ,

this category of “Aesthetic Value ’ deals with the va1u~tion of visual

sensory responses. More specifically, aesthetic value is defined here

as the valuation of the beauty of a scene (Stalnaker and Arnette, 1976).

The vari ables relevant to this interpretation of aesthetic value

can be grouped into three major subcategories (Figure 9). The first sub-

category, “Aesthetic Resource Attributes ,’ concerns attributes of

physical resources in the environment that can be perceived and aestheti-

cally evaluated by an observer. The second category, “Social Aesthetic

Sensitivity ,” includes social attitudes and usage which determine aesthe-

tic judgments. The last category, “Visual Perception Sensitivity ,”

concerns physical features of the observers (sensory acuity ) and the

observers ’ physical relationships to aesthetic stimuli.

- 
.
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CATEGORY SUSCATEGORY Var iab le

Intri nsic Quality of
Aesthetic Objects

*Visual Unity

— 

*Visual Complexity
AESTHETIC
RESOURCE —— Visual Land-Use
ATTRIBUTES Compatibility

*Fragility of
Aes thetic Resources

Naturalness

Aesthetic Degradation

AESTHETIC _____

VALUE —

Value Sensitivity

SOCIAL *Aes thetic Preferences
AESTHETI C
SENSITIVITY

Activi ty Context of
Aes thetic Observa ti on

*Vi ewshed

VI SUAL *Aesthetic Exposure
PERCEPTION
SENSITIVITY Equality of Aesthetic

Exposure

Visual Acuity

Figure 9

Structure of the Aesthetic Value Category

NOTE: The variables det~oted by an asterisk (*) are operatlonalizedIn this report.
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Account: Social Well-Being

Category: Aesthetic Value

Subcatepory: Aesthetic Resource Attrib utes

Variable: L’i.~ua€ Un~.tz~
Definition & Measurement of Baseline Conditions

This variable refers to the interrelationships among aesthetic
objects or elements and their combination to form a total landscape
pattern and image. The concern with respect to this variable for impact
assessment Is: Can a landscape absorb a water resource or facility
withou t suffering a m ajor change in its pattern or image?

The distribution and interrelationships of the following types of
aesthetic objects or elements should be considered : t

~
am!d6o .

~
ni o~ topo~-kapIuf (the physlographic or geomorphological characterist ics of the

landsca pe) ; vc~JCtatwe Land cot’e’i (forests, grasslands, marshes , etc.);
tt’ate c”un.s (lakes, rivers , oceans); tt’a -t&’~i-Cand i.nte’t6acc~ (beaches. etc.);
‘nan -made .~t~uc tu’t~’.5 (buildings, dams , bridges , etc.). Characteristics of
design , color, complexity , and size of each aesthetic object or element
will affect their interrelationships and their combined effect.

Visua l unity Is frequently referred to as fit, continuity , coherence,
and harmony. It concerns the degree of order or redundance of elements ,
continuity with respect to form and pattern in the landscape , uniformity
of textures , and harmonious arrangements of color and shapes. Also of
concern is the visual importance of the various aesthetic elements in
a landscape view . Importance in this sense means focal points--
aesthetic objects to which attention is directed. There may be one
strong focal point or secondary and tertiary focal points. Visual im-
portance is a function of spatial composition (the proportional arrange-
ments of elements In a scene), the magnitude of the area from wh i ch
objects can be seen, the proximity of the viewer to the objects (see
“Ae. he~t~.c Expo8u.t&’) and the degree of contrast in size, form , complex-
ity , color , and texture among aesthetic objects in the landscape (see
“Vc ,oua.L Compte~c~ty”).

Visual unity should be assessed by an expert or experts who have
been trained to be sensit ive to these aspects of aesthetic quality (e.g. .
a landscape architect, planner , o,- designer ; artist; art and landscape
historian, etc.). These assessme’its can be made by on-site observation
f rom frequented or representative vantage points at various seasons of
the year or from environmental simulations of typical and outstanding
landscape scenes (e.g., photographs or drawings) at the various seasons.

________________________________________________________________________________ 
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Prediction of Impacts

In predicting the impacts a water or related land-management project
w i l l  have on visual unity in a landscape , one should consider any man-
made structures that the project will introduce (such as a dam) or
secondarily precipitate (such as residences , buildings and other construc-
t Ion that will develop around a reservoir) and any effects the project
might have on other aesthetic objects or resources. One should estimate
how these changes will visually distract from or enhance existing land-
scape scenes and/or how the project will visual ly dominate the landscape.
These assessme nts should be made for eac h season of the year. The effec-
tiveness over time of possible remedial tactics and future land uses that
are likely to affect the landscape should be predicted . With respect to
the latter, land-use changes and their aesthetic effects without the
introduction of the project should be compared wi th such changes if the
project is introduced.

Photograph retouchings or drawings can simulate the changes in the
landscape that are likely to occur If the project is Introduced . The
panel of experts can then assess these effects on visual unity and visual
dominance .

HypotJze.o~zed Func~~ona.t Cwtve ~ Ra.tcona.U

C

‘~
0’

VISUAL UNITY

Benefic ial impacts are assumed to accrue generally from a project
that fits orderly and harmoniously within the existing landscape and does
not dominate the landscape. However, In some cases a proposed project
might benefit a landscape by virture of Its domination , whereby it serves
as a desirable focal point that makes the landscape visually outstanding
or un ifies existing landscape elements. An attractive reservoir is an
exauple of the latter. 
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Data Sources

Panel of experts (e.g., landscape architects , designers , planners ,
artists , art or landscape historians); photographs ; drawings; on-site
observation .
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Account: Social Well -Being

Category: Aesthetic Va l ue

Subcategory: Aesthetic Resource Attributes

Variable: ~‘~sua? Compt e ~i

Definition & Measurement of Baseline Conditions

Visua l complexity consists of two dimensIons: (1) du’e ’t s i t q ;  and (2)
c~’~t t~ t..s t.

Divers i ty refers to variety , the amount of different aesthetic objects
in a landscape . Measurement should be made of variety in land use (agri-
cultural. wilderness, ccnnercial . etc.) and of variety among and within
the follow i ng components of the landscape : landform (topographic differ-
ences); geologic surface material (texture , rockform s, etc.); waterform
(lakes, rivers , streams); man-made structures (buildings, damns , etc.);
vegetation (trees, grasslands , etc.); and fauna (animal life, aquatic life ,
fow l ) .  Spatial diversity , which relates to external and internal variety
in many of these components , is judged by the size and shape of spaces ,
degrees of enclosure (open vistas versus closed lands , such as forests),
and height differentiation . Even views of action created by human or
anima l use offer variety or diversity in a landscape .

Contrast refers to perceivable edges or interfaces between aesthetic
objects which differ by size, form, texture , color , and brightness.
Again , these contrasts among and within the various components of the
landscape should be considered.

A landscape inventory can aid in the assessment of divers i ty and
contrast. This is a listing and brief descriptions of aesthetic objects
within a landscape scene . These i nventories can be made on-site or from
photographs or drawings of typical and outstanding landscape views at
various location points. If time and resources preclude the construction
of landscape inventories , experts (landscape architects , designers .
artists, etc.) can assess diversity and contrast on-site or frc~n photo-graphs or drawings alone . The on-site observations , photographs , or
drawings should be made at various locations, times , and seasons of the
year to account for the effects of distance , atmospheric conditions , and
seasonal changes on visual contrast. See Fabos , et al. (1975: 325-28)
for details regarding the quantification of diversity and contrast.

Prediction of Impacts

In predicting the impacts of a water project on visual complexity ,
several possible types of effects should be analyzed : (1) inc reased diver-
sity and contrast in the landscape that wi l l  result from the introduct ion
of water bodies , structures , etc., directly or secondarily precipitated by
the water project; (2) increased diversity and contrast that will result
from the project ’s control of pollution , flooding, etc . (e.g., resulting

_______________________________________________________________________________________ - - -
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in protection of flora and fauna in the area); (3) reduced diversity and
contrast in the landscape due to the project ’s destruction of diversify-
ing and contrasting elements integral to the original landscape . Such
destruction might be caused di rectly by the project (as by a reservoir
which causes the removal of trees and fauna in an otherwise monotonous
landscape of low biologic interest) or secondarily (as by the destruction
of wildlife and forests due to residential and coniuercial construction 

- -  -

surrounding a reservoir).

Hy pothes.~..zed Fwict~onat Cu ’Lve ~ Ra2~ono2e

DEGREE OF CONTRAST AND
DIVER S?TY IN A LANDSCAPE

Past research has shown that generally the more diverse or varied
the landscape pattern and the greater the contrasts between aesthetic
objects, the greater the aesthetic value of a landscape (Fabos, et al.,
1972; Hampe, et al., 1974). It is assumed, however, that there is a
degree of diversity and contrast that yields the optimum pleasure and
stimulation and thereafter aesthetic value declines with increased visual
complexity .

Remarks

Visual complexity is integra l ly related to “dominance.” Complexity
creates visual importance , focal points , and vividness (memorability ) of
a landscape. A certain degree of contrast is essential to yield a domi-
nant object. .

Data Sources

Landscape i nventory ; on-site observation ; photographs; drawings;
panel of experts (landscape architects , designers , artists , etc.).

-
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Account: Social Wel l -Being

Category: Aesthetic Value

Subcategor:~ Aesthetic Resource Attributes

V a r i a b l e :  F~a~ iC~ tii e~ A~~thet ic Re~.sc’u~c~.’3

Definition & Measurement of Baseline Conditions

Fragile aesthetic resources are defined as .sca’Lce or unique aesthetic
resources and other aesthetic objects or landsc~,pes of especially hi~ihaestheti.c .sc .sct.tvcty. Scarce aesthetic resour~es refers to those aes-thetic objects or elements which are unique relative to a given landscape
or aesthetic landscape scenes wh ich are uni que relative to a given area
or region . By “unique ’ is meant how different an aesthetic object or
landscape is in comparison wi th what is typical. Examples of scarce or
unique aesthetic resources are: rare endemic flora or fauna ; rare flora
of unusually high quality ; infrequent but outstanding geomorpho logical
characteristics; other quality aesthetic objects which are unusual by virtue
of their form , size , color , or texture ; objects of religious significance.

“High—se nsitivity ” aesthetic objects or landscapes are defined as
those producing increased viewer sensitivity or visual awareness. In
addition to scarce or unique aesthetic resources (which generally are of
high sensitivity by virtue of their uni queness), the followi ng are con-
sidered of high sensitivity :

boundary edges or interfaces between different landscape types ;
.overlooks which allow panoramas of large areas of the landscape;
~natural or cultural (mar,—made) landmarks which dominate the image
of the surrounding area;

~advert ised scenic , natura l, or historic areas;
~other landmarks of local significance and preference;
areas of high use or exposure (e.g., major paths, near cities --
see “Ae~s-thetlc Ezpeat t tc ”);
~special land-use districts , (i.e., geographic areas having an ex-
pected image in the eyes of the public such as recreational areas.
wildlife refuges, etc.;
~aesthetic focal points in a landscape and outstanding scenic resources
or landscapes in an area .

Aesthetic resources not likely to change rapidly as a result of natural
processes are also considered to be more “sensitive ” or “fragile ” with
respect to the possibility of man-made alterations than other aesthetic
resources.

Landscape i nventories can be used to identify scarce or unique land-
scape resources and other high—sensitivity aesthetic resources as boundary
edges, overlooks, landmarks , high-exposure areas, and focal points (for
determining the latter , see “V.t~swu CempC e~ ttu ”). Surveys of the 
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res idents In the area can be used to id enti fy landmarks of es pec ial local
significance and preference and geographic areas which have an expected
image in the eyes of the public. In addition , the relative importance of
landmarks and aesthetic objects to residents , users , and tour ists can be
assesse d by instructi ng a representati ve sampl e of these peop le to
photograph those areas or objects they desire . The views most often
photographed would signify those having beauty or interest that they
perceive are superior to the typical landscape . Travel guides , natural
history books , and park service publications can also be used to hel p
determi ne signifi cant natural or cul tural landmar ks.

Prediction of Impacts

In predicting the impacts of a water or related land-management
project on fragile aesthetic resources, two types of possible effects
shoul d be cons idered: ( 1 ) the uniqueness and sen siti v i ty of the aes-
thetic resources that will be altered by the project; (2) the unique-
ness and sensitivity of the aesthetic resources that will be created
by the project relative to the original aesthetic resources in the
area . The “viewshed” from various location points throughout the area
surrounding the water project should be mapped and fragile resources as
defined above should be noted to determine what landscapes and resources
will be impacted by the project. These determinations can be made In
microscale (within small landscape units) and macroscale (relative to
the region).

Hy othc~o-tzed FancLIonaL Cu&u~ 6 Ra-t-~onaL~

Not Fra~jile Very Fragile

FRAG ILITY OF AESTHETIC RESOURCES

Fragile aesthetic resources are defined as high -quality resources.
If a project is predicted to preserve fragile aesthetic resources , its
impacts will be assessed as beneficial.
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Remarks

Measur~eent of other important variables having to do with aesthetic
value will be needed to help define fragile aesthetic resources. These
are “t’4.sua.e Un. tn,” “t . ~u.t( (‘~~~~ x((f,” “A~o tit~ tt~ P ~t’ti’n0~ 6 ,” and
“A th.~tte. ~~~~~~~ how a proposed project wil l affect fragile aes-
thetic resources is a more or less cumulative measurement crucial to
the assessment of i mpacts on aesthetic va l ue .

Dat,i Sou,ces

Landscape inventories, surveys of residents , photographs , travel
guides , natura l history books, park service publicat ions.
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Account: Social Well-Being

Category: Aesthetic Value

Subcategory:~ Social Aesthetic Sensitivity

Variable: Aeothütc Pke~e’tence4

Def initi on & Measurement of Basel i ne Conditi ons

Aesthetic preferences or preferential judgments refer to people ’s
personal , subjective appreciation or distaste for aesthetic env i ronments
or stimuli. They include people ’s comparative appraisals whereby the
relative quality of aesthetic environments or stimuli are judged against
explicit or imp licit normative standards . Aesthetic preferences reflect
general aesthetic values which differ for different populations and for
different segments of the same population . Consequently, aesthetic
preferences should be measured for the population as a whole that is
likely to be affected by a proposed water project and measured separately
for all substantial segments (e.g., soc ioeconomic status , ethnic, and age
groupings) wi thin this population . In addition , aes theti c preferences
may vary by activity context of aesthetic observation and by moods, etc.
Therefore, aesthetic preferences should be measured separately for
representative samples of residents , recrea tional users , travelers , shop-
pers, workers , etc., who view landscapes likely to be Impacted by the
proposed project.

The representative samples of viewers should be asked to give thei r
preferences for or evaluations of the landsca pe scenes that researc hers
or experts (landscape architects , designers , etc.) believe to be typical
of or outstanding In the area. A pilot survey of the v i ewers can a l so
be used to determine which scenes are typ ical or ou tstand ing. The
samples ’ observations of the scenes can be made fr om photographs , drawings,
or on-site at designated location points. Because landscape views vary by
distance, photographs which show foreground , middleground , and background
views are especially helpful (see “tPALew6hed”).

Numerous techn iques can be used to measure preferences and evalua tions .
The Semanti c Differential Techn ique di scusse d by Carlson , et al. (1976)
Is frequently used . The respondents also can be asked merely to describe
how they feel about the scene , or they can be asked to descr ibe the scene
in terms of some of the adjectives in the Landscape Adjective Checklist
( Cralk , 1975: 138-39). The Likert scal ing technique i s c~peclally help-ful in determini ng rela ti ve degrees of preference for var ious scenes . See
Stalnaker and Arnette , et al. (1976) and Brown (1974) for detailed descrip-
tion and comparisons techniques to qualify aesthetic preferences and evalu-
ations. User-employed photographic studies also can be utilized to deter-
mi ne the relative importance of landscape scenes. In these studies , people
in a representative sample are asked to photograph whatever they desire
within specified areas. Scenes that are photographed frequently are judged
of high quality or visually Important.

~~
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Prediction of Impacts

Environmental simulations should be made of the alterations In the
landscape that will be produced directly or secondarily by the proposed
water project. This can be done by retouching photographs or by draw-
ings. The same respondents or a sample drawn by identical techniques
should be asked about their preferences for or evaluation of the altered
landscape scenes in exactly the same manner as they were asked about the
original scenes. Preferences of the altered and origina l scenes can then
be compared.

H ypo-th~a-tzed Func.t -~onai Cu~v~ 6 Ra.-t--LonaL~

1. 

—

Not Preferred Preferred

PREFEREN CES FOR AE STHET IC OBJECTS AND SCENES

Aesthetic objects or scenes which are preferred by the residents
and users of the area are judged of higher quality than nonpreferred or
neutrally evaluated objects or scenes. Beneficial Impacts will accrue
from the addition and/or preservation of these preferred objects or
scenes .
Remarks

Aesthetic preferences are functions of aesthetic values which reflect
pas t experiences , env i ronmental lifes tyles , etc. The context of aesthetic
observation will also affect preferences, because they affect relative
freedom from distraction and opportunity to examine landscapes in detail.

Data Sources

User and resident surveys , photographs, drawings, on-site observations.
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Account. Social Well Being

Category: Aesthetic Value

Subcategory : Visual Perception Sensitivity

Variable: V-Lei.t’4hed

Definition & Measurement of Baseline Conditions

Viewshed refers to that area which is physiologically possible for
a person to see while located at a give n point. Whether an aesthetic object
will be within a viewshed and how clearly and vividly that object can
be discerned by an observer will depend on the position of the observer--
his distance from the object, his elevation with reference to the object,
his angle of view--and on the time of day, atmospheric conditions , and
visual screening between the observer and the object.

Viewsheds should be measured at various strategic location points
of visual access to outstanding and typical landscapes in the area of
the proposed water project. The length and area of view at various
observer angles at these location points should be measured . Three dimen—
sions of the viewshed , which are a function of distance , should be analyzed
separately: (1) foreground, which allows maximum perception of detail at
close range; (2) middleground , which is the most critical dimension of
the viewshed because it tends to dominate perception or image of the view ;
(3) background , which is not as sensitive to texture, color , and detail
of form, is the least critical dimension of the viewshed unless it offers
an outstanding , contrasting panorama to the foreground and middleground
views (as of mountains or a lake in relation to urban middle- and
foreground views). Grid maps or photographs can be constructed whereby
foregroun d , middleground , and background cells of landscape views are
delineated (see Brush and Shafer, 1975). Features within these grids can
then be inventoried and described . A computer technique called VIEWIT
has also been developed to measure viewsheds (see Iverson . 1975: 283-284
and Reddlng , 1973: 68-69) .

Prediction of Impacts

Two types of viewsheds should be considered in predicting the aesthetic
impacts of a proposed water or related land-management project: (1) the
predicted visibility of the water resources, structures, or other altera-
tions of the landscape in the viewsheds at all strategic l ocation points;
(2) the predicted viewshed from the project ’s facilities if the project
was constructed for recreation or if it otherwise would offer access to
aesthetic visual stimulation .

Wi th respect to the first of these considerations , the project ’s pre-
dicted impact on the foreground , middleground , and background dimensions of
the viewsheds should be assessed. In addition to prov idin 9 aesthetically
pleasing or degrading foreground detail , any such details increased by

L. ~~~~~~~~~~~~~~~~~~
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a water project might obscure or detract from the original middleground
or background v iews . The effects of the project on midd leground v iews
are most crucial , because linkages among landscape components are mos t
apparent in these views ; consequently, alterations of the landscape
caused by the water project will be especially apparent in these views .

In describing the viewshed from the project’s facilities , the eleva-
tion of the observers with reference to quality aesthetic objects In the
landscape should be considered. Observer position is judged superior if
it is above a visual objective; normal , if it Is at the same level as a
visual objective; and inferior , If it is below a visual objective.

Hypo#Jica~zed Futtc tionaL Cuxv~ S Ra.t~onaLe
1.0

-

~~~~ _  

~~~~~~~~~~ 0

Small Large
Viewshed Viewshe d

V I EW SHED OF PRO JECT
ALTERAT IONS ON A LANDSCAPE

In general , the greater the vlewshed of a project ’s al tera tions on a
landscape, the more adverse the predicted impact of tne project. There
are exceptions to this rule , however , as with respect to an aesthetically
pleasing reservoir of which a large viewshed would be more desirable than
a small vlewshed .

Remarks

In any cumulative index of impact on aesthetic value , quality or
degrading alterations of the landscape should be weig hted according to
the number of strategic viewsheds in wh ich they are visible, the degree
of visibility of the alterations within these viewsheds , and the distal
dimension of the viewshed where they are visible (i.e., foreground ,
m iddleground, or background).

Date Sources

Field observation , photographs .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  L
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Accoun t: Social Well -Being

Cate~ory: Aesthetic Value

Subcategory: Visua l Perception Sensitivity

Var iab le: Ac~thet.u. Expo4u-’tc

Definition & Measurement of Baseline Conditions

Aesthetic exposure refers to a populatIon ’s acce4.~tb-tUty toae.~thot.i c tc4ou.tec~ . In measuring the baseline conditions with respect
to these kinds of exposure, one should determine:

~the number of people presently viewing the site ;
~thelr frequency of viewi ng the site (average and minimum-maximum range);
-the length of exposure at each viewing (average and minimum-
maximum range);
~cha racterIstics of the exposed population (socioeconomic
status , age, ethnicity/race, etc.);
~activity context of aestheti c exposure (recreational users ,residents , travelers , workers, shoppers , etc.).

Prediction of Impacts

To predict the impacts of a water or related land-management
project on the foregoing aspects of aesthetic exposure, the physical
proximity of population concentrations to the water resources or its
structures and to other project alterations of the original landscapes
should be determined. Alterations directly and secondarily caused by
the project should be considered. Delineations of the “viewsheds ” at
strategic location points in the area surrounding the project will define
the sites where project alterations to the landscape can be viewed (see
“h/.Le~uohed”). The population living In or near these location points and
tra vel rou tes, recreat iona l areas , and industries in or near these loca-
tions will affect the number and kinds of people exposed to the views
and the amount of their exposure.

For quality aesthetic views that w111 be improved by the water proj-
ect, the ease of physical accessibilit y to the viewing sites also w i l l
determine aesthetic exposure. Whether the site can be reached by car,
on foot, boat, etc. , as well as the distance to the sites from populated
areas should be measured .

In making all of the foregoing predictions with respect to aes-
thetic exposure, one must take into account future population changes
(i.e., In size, density , di stribution) and future land uses (such as new
industry locations , new travel routes, and new residential and commercial
developments). Both future population changes and land uses that will be
precipitated by the water project and future popu L ation changes or land
uses that are likely to occur with or wi thout the project are sal ient.
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Lesser Greater
DEGREE OF EXPOSURE (POPULATION NUMBERS,

FREQUENCY AND LENGTH OF VIEWIN G)
TO AE STHETI C RESOURCES

Genera l ly, the greater the increase in exposure to aesthetic re-
sources (as determined by the number of people exposed and the frequency
and length of their exposure), the more beneficial the impact of a pro-
ject. However, the impact is assumed to peak and to decrease when
crowding occurs. Equa l exposure of various population segments is also
defined as a beneficial impact. Generally, aesthetic exposure is more
important for recreational users , residents , and travelers than it is
for industrial workers, shoppers , etc.

Remarks

Measurement of aesthetic exposure is essential to the assessment of
the visual impact of a proposed project. A cumulative measure of visual
impact can be expressed as the product of change in visual quality and
the amount of aesthetic exposure.

Data Sources

Field observation , surveys of random samples of viewers at strategic
sites.
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CONCLUS ION

It has not been within the scope of this report to focus on the

details and the many caveats that are germane to predicting the impacts of

a technological project on social well -being. Briefly addressed below ,

however, are several basic methodolog ical principles and imoortant criteria

that will affect the quality of social well -being impact assessment research

and that should be incorporated in future guidelines for water resource

planning.

First , the water official is cautioned that this entire report -

should represent only a beginning effort towards the establishment of guide-

lines for social well -being impact assessment of water and related land-

management projects. Social well -being impact assessment in general is in

a prim itive stage of development , and resolution of the problems that today

can only be acknowledged will have to await future development of the field.

VAR IABLE SELE CTI ON

A major probl em, acknowledged at the outset of this report , is the

selection of variables for study . The social well -being indicators that

are meaningful for impact assessment will differ by the type of water proj-

ect, its l ocation , the population potentially affected , and the phase of

operation of the project (i.e., planning , construction , or operation) .

Furthermore, the researcher should be cognizant that use of a variable

listing, such as provided in this report, “ . . . can lead to a false sense
of security .’* Because of the diversity of water projects and the varying

conditions under which these projects are planned and Implemented , there

* J. 0. Priscoll, personal coninunlcation , 1977.

L. - 
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is no guarantee that any one or several variable listings would include all

of the Indicators that might be significantly impacted upon by a particular

project. The variable listing presented in this report is meant to serve

only as an aid or guide to the researcher. At this stage of development

of social well-being impact assessment, the researcher must in the end

rely upon his own intuitive sensitivity and judgment.

There are several additional means of variable selection , however ,

that are essential to high -quality resource planning. One means of selec-

tion is to determine what are the predominant issues of concern to the

potentially impacted communities , their leaders , and their citizens. *

Do the people themselves perceive income inequality or health to be a

problem? Do they anticipate the water project helping or hindering

the resolution of this problem? Do the leaders and/or citizens antici-

pate problems not considered by the researcher?

Another means of variable selection is for the researcher to become

familiar with the history of the potentially impacted coniiiunity--the issues

that have been raised before and the peoples ’ reactions to these issues

(Finsterbusch and Wolf , 1977). In addition , the researcher should become

familiar wi th similar types of water projects and the history of issues

a d  in~acts associated with them.*

BASELINI MEASUREMENT

The waterway planner is referred to Guseman , et al. (1976:201 -38) for

detailed descriptions of major da ta col l ection techniques . Table 1 sum-

marizes the comparative advantages of these techniques .

*Ibjd 
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Table 1

Advantages of Four Data Col l ection Techniques
for Social Well -Be ing Impact As~:ssment*

Data Col l ection Technique
Secondary

Informant Field  Data
Advantages Survey Interviews Observation Sources

Rapid method of data
collection 4 3 l** 2

Low-cost approach 4 3 2 1

Variety of data availabl e 1 3 2 4

Currency of available data 3 2 1 4

Provision of quantifiable
data 2 4 3

Provision of perceptual
data 1 3 2 4

*A rating of “1” denotes the most advantageous technique; a rating of “4” ,
the least advantageous technique .

**Field observation can be cursory and rapid , or it can be an in-depth , corn-
prehensive , a!~d, consequently, time-consuming data collection technique.

PREDICTION

Prediction of effects on social well -being is highly problematic compared

to prediction of biolog ical and physical effects. Not only is social research

in a comparatively early stage of development , “there is a respectable body of

opinion that holds a social science will never be predictive in the same

sense as phys ica l sc ience ” (Wolf, 1976:59). Experimentally control l ed

conditions , which can seldom be achieved by social scientists anyway , are

impossible for p:edictive social analysis (Wolf, 1976). Moreover ,

~~~— 
_  I.  

~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ L
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technological and social phenomena often have interactive or reciprocal

effects on each other (Baur , 1973; Shields , 1974). To predict the impacts

of a technologica l project on social well-being , the researcher must take

Into account the fact that the project or even plans for a project affect

people ’s respon ses .to the project. These responses, in turn , may result

in alteration of the project or its plans , thereby affecting the impacts

the project will ultimately have on the social well -being of residents .

Even after variable selection , specific techniques for prediction of ef-

tects on social well-being will differ according to the major goals of impact

assessment , the phase of project development, the scope of the potentially im-

pacted population , time , resources , etc. The major goal for impact assessment

will be to aid In one or both of the following decisions: (1) the decision of

whether to act--whether to have a technological project; and (2) the choice

between alternative means to implement a project (Flnsterbusch and Wolf , 1977).

Essential to the action versus no-action decision is prediction of what

changes would occur wi thout implementation of the project compared to the

changes that are expected to result from the project (Wolf, 1975). The

choice between project alternatives is the less problematic goal for social

well-being impact assessment, because it involves instrumentalities rather

than ultimate values , the time frame necessary for evaluation of Impacts is

shorter, the uncertainty of probable impacts is less , and , finally, the outcome

of the no-action decision is harder to predict (Finsterbusch and Wolf , 1977).

For both types of impact assessment, predicted affects should be distIn-

-
~ guished according to the phase of the project: pl anning, construction , or

— operation . Sometimes the techniques of prediction wil l vary according to

timing of effects to be predicted . In addition , the population to be affected

will differ by the phase of the project and according to the variable being

L - 
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predicted. The scope of variabl e effects Is generally less the more 
- 

-

remote the location of a population from the location of the project. The

impacts are usually most drastic on the community or communities nearest

the proj ect, hence, the emphasis frequently placed on comunity research

methods (Baur, 1973). The waterway planner is referred to Guseman , et al.

(1976:132-65) for detailed description and evaluation of forecasting tech-

niques , such as the Delphi method , scenar ios , and cross-impact matrix analysis.

IMPACT EVALUATION AND
WEI GHTIN G OF INDI CATORS

The Water Resources Assessment Methodology (WRAM) developed by the

Waterways Experiment Station includes four primary components : (1) ir~q~ ’~—

~~~n . e ’ ~i~Jht in~i of variab lea; (2) voa 7. -i nq of 1 nij ~~~
. t t ’ari ab Too; (3) mu I t  i~~i i —

~ation of scale val -ut : ’o )
~, “relative inrportance j f ’i, .~~ P 1t o “; and ~4l .zq~ r, - —

i~tion and professional intoi’p votation of r’ceults. In order to ass ign

importance weights , it is necessary to make the initial allocation among

the broad categories of a given account. For the Social Well-Be ing account ,

this would include: (1) Real Income Distribution ; (2) Life , Health , and

Safety ; (3) Educational , Cultural and Recreational Opportunities and Other

Community Services; (4) Emergency Preparedness; (5) Community Cohesion ; and

(6) Other Coninunity Characteristics. A second allocation would be made to

the subcategories within each category , for example , “Income opportunities ,”

“Labor-force characteristics ” and “Income expenditures ’ in the Real Income

Distribution category. A third level of allocation then applies to indi-

vidual variables. As the WRAM model gains in acceptance, interaction effects

and , most important, the relative weights of input variables should become

more specifically explicated.

LL 
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Wi th progress in social well-being impact assessment, the appropriate

~pp~~ation(s) for study, the monitorin~~of impacts at different pro~j~ç~
phases, and the relationships between key social factors and particular

~ypes of projects should be more carefully assayed. WRAM , as the underlying

assessment and predictive model , holds much promise for effective evaluation

and thereby for improvement of the quality of living conditions for Americans

affected by waterway facilities .
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