DOCUMENTO ORIGINAL EN MAL

ESTADO
ENVIRONMENTAL AND HEALTH IMPACT ASSESSMENT
The common characteristic of most of the nations of the developing
worid is the determination to improve the lot of its citizenry. in essen-

tially ali cases the palhway is that of development, especially industrial
development, in order to achieve grealer independence and f{reedom from
the extreme fluctuations in the prices of basic commodities. This remains
true even in an era when "biggest" is no longer necessarily regarded as
"best" and more attention is being paid lo appropriate technologies rather
than exclusively the most advanced lechnoiogies.

Inaustrial development brings with 1t many benefits., It can also
bring problems. While it has long been recognized Lhat health influences
deveiopment, the recognition that development can influence health--
somelimes adversely--is more recent.

Assuming Lhat developmont continues o be regarded as a aesirable
goal, the qguestion becomes huw can development be pursued with a maxi-
mum of benefits and a minimum of adverse effecte. Urnfortunatelv, we
have many examples of | ow projects, including those of a mosl laudabie
nalure, can produce serious adverse effects. Same could not have been
foreseen. Sor;ae could almost certainly have been discerned or predicted
with more exhaustive consideration of all aspects of the project.

The impact of the Aswan High Dam in Egypt has been well docu-
mented. Whatever benefils may be accruing from the admittedly magnifi-
cent engineering achievemenl, it has also resulted in a serit_)'_us extension of
the schistosomiasis problem and reduced food production n the Nite Deita.
In the Sahel drought of the recent past, we can now see the adverse

consequences of extending good water supplies 10 rural areas--one of the



mest basic and broadly accepled publ' health measures--and the imposition
of programs for the control of animal diseases. Yet both of the improve-
ments - made major contribution to desertification in the supb-Sahara reglon.

it is mow generally accepted that the heaith and environmental conse-
quences of industrial developmen! should receive at least as much consid-
eratiom as’ the economic resuils. This was institutionalized as a require-
ment -in the United States of America by the enactment of the National
Enviranmental Policy Act of 1969. However, the mandate for what has
become knowp as the "Environmental impact Statement” was incluged in a
very . rew sentences, requiring that the environmental impéct be stated for’
actions significantly affecting the quality of the human.envirenment. The
question of how to do this, and what significant meant, :was left undefined.
Not unexpectediy, this engendered a substantial amount of gpnfusion, byt
over the years a functional mechanism for the conduct of environmerial
impact assessments has evolved. It is the purpose. of this paper to de-
scribe just what a health and environmental impact assessment of a dewvel-
opment project should consider.

A necessary beginning in this discussion is the statement that an
environmental impact assessmenl should be done only where there is an
expectation that a "significant” impact on the environment niay be produced
by the proposed project. The term “significant” obviously lacks precise
definition, LU il can be said that a small project probably does not justify
a major environmental impact analysis uniess it is immediately cbvious that
an impact may resuit.

The intent of an environmental impact assessment may be summarized

as being:



a) the prediction, insofar as possible, of the - effects of a
project, considering all of the effects on the air, aquatic, human,
socioeconomic and other environments. Not all projects wiil be aof
sufficient scope to have major effects in ail spheres, but all must be
considered before a judgment can be rendered that a particylar impact.
can be ignored.

h) the development of a monitoring and survejl.ance system to-
measure changes s0 as lo avoid the development of adverse conse-
quences of the project. Again, the monitoring system must be appro-

priate to all of the affected environments.

The requirement that a properiy done environmental impact evaluation
enables the detection of subtle changes dictates the third element of a
comprehensive environmental impact assessment:

¢) definition and characterization of all key e ements of the
environment prior to initiation of the project. This baseline definition
does not apply oniy, to "virgin" environments, Rather it must be
done for any environment which has not already been characterized as

a means of foilowing the impact of he new project for which the

environmental impact assessment is being conducted.

Given the purposes of an environmental impact study, it should be
clear that the study cannol be regarded as an end unto itself or a single

task with a defined end point, but rather as the beginning of a continuous

process of monitoring environmental quality.

In terms of Llime sequence, the major elements of an environmenrtal

impact study are:

1. the baseline definition



2. the prediction of the impact of the project, broken into the twa
phases: a) the construction phase, and b) the operational phase

3. environmental monitoring and surveillance after proiect initiation.

1. Baseline Definition

The key environments should be identified and quantified. This
process must be started well in advance of project initiation because it is
necessary to make measurements over a pericd of time sufficient to discern
natural wvariation and cycles, or variations induced by other influences.
For natural systems, a minimum measurement time is one year; longer is
desirable.

A. Terrestrial environments. These must be characterized and

quantified in the following critical subsystems:

a) Animals. Trapping shouid be done to measure species diversity,
population density, reproductive cycle, age composilion, ectoparasite
burdens, biomass, etc. Emphasis should be placed on those animals
judged to be most significant,

b) Vegetation. flant communities should be quantified, including
grasses, shrubs and trecs, based on measurements of coverage and canopy.
For the purposes of fulure environmental measurements, “typical" com-
munity pilots should be identified, designaled and quantified, and reference
markers be placed for future use. Again, the most significant species
shouid be identified if possible,

<) insects. Any econemically important insects, such as pollinaung
bees should be identified and quantified, as well as disease vectors.

d) Endangered species. Any endangered species should be ider ti-

fied, especially in terms of critical habitats.



B. Agqualic environments. Any aquatic systems polentially impacted

by the project shoula be identified and quantified. This covers both
marine and fresh water systems. Key characleristics of th. systems should
be measured, including the following:

a) Chemical properties. Measurements chould .over at least salinily,
pH, BOD, COD, toxic metals (Pb, Cd, Hg, Mn and others which might be
released from the candidate project), hydrocarbons, chiorinated hydro-
carbons, and any special materials deemed pertinent. Bioconcentration
passibilities should be considered.

b) Physical properties. Measurements should cover at least temp-
erature, turbidity, suspended solids.

¢) Biological properties. A comprehensive survey of plankton, fish
and benthic organisms should be conducted, identifying Kkey species and
poptulation densities, as well as total biomass. To the extent possible,
species judged to be sensitive should be characterized in terms of a prop-
erty such as reproductive efficiency for possible use as an indicitor of
subtie future changes.

In addition to the foregoing characterization of surface waters, any
significant ground waters shouid be located and characlerized, with empha-
sis on theose aquifers which might serve as sources of potable water.

C. Atmospheric environment. The air environment in wvicinily of

the proposed project should be thoroughly characterized. Major concerns
include the following:

a) Meteorology . Metecrclogic paramelers should be quantified
inctuding the wind rose, temperature, precipitalion, inversion heights and

frequency ol occurrence, stagnalion episcdes, elc.



b) Air chemistry. Measurements ol air poliatants should be made,
including particulates, sulfur dioxide, suifutic acid, oxidants, and any air
contaminant recognized as toxic. Emphasis shoui ) be placed on those
materials that might be expeclted to be relecased by the proposed project.

D. Human envircnunents. The charactleristics and quality of human

life in the area of the proposed project shouid be defined, with considera-
tion of the following elements:

a) demoagraphic characleristics

b) health status

c) services, including water supply, sewage, schools, transporta-

tion, heallh care, etc,.

d) recreational amenities

e) tcuristic amenities

) economics

{I.  Environmental impacl Assessment

The estimation of potential effects of the proposed project may con-
veniently be divided into two phases: a) the constructlion phase and b}
the operaticnal phase.

A. Construction Phase. Major concerns during the limited construc-

tion phase requiring consideration are thie following:

a) Disruption and or displacement of local populalions,

b} Air quality de. radation engendered by heavy wvehicutar traffic,
construction and mobile equipment engine emissions, conslruction-induced
debris.

c) Effects of the influx of larg= numbers of construction workers
and possible overload on services such as water supply, sewage, police,

schools, etc.



d) Water quality degradation produced by construction-related
siltation of rivers and other aquatic systems.

e) Overload of medical and other heaith care facilities due to high
accident rates during construction phase.

) Possible lu.s of access 1o recreational and touristic amenities
due to construction activities.

g) Possible adverse effects on non-human biological systems, such
as disruption of bird nesling because of construclion noise, impacts on
fish and other aquatic «!ganisms because of siltation, etc.-

B. Operational Phase. The key concerns associated with the long-

term operation of the projéect include the folfowing:

a) Effects on air quaiily. Detailed consideration must be given to
the emissions, both point source and fugitive, that may be expected from
the process units. Both normal operating and upset conditions must re-
celve due consideration. Special emphasis must be accorded to any toxic
materials lhat may be emitled, especially suspect mulagens ai i/or carcingc-
gens. In the event hat such materais are iavelved in the propoard
project, detalled toxicolcgic information must be available aid evialLaizd.
Where 1towic discharges may occur a disaster plan should be preparcd,
including a dispersion iwdel for a relcase lo 1the air predicting how &
“cloud" might move based on the amount released and the full range ol
meleorologic possibitities

b) Effects on waier quality. Any discharges to ac iatic systems
must be defined in tern.s o! both quanlilies and qualities. Chanical and
physical properties of erfluents should be quantified and controls estab-
lished to limit discharges, both normal and upsel. All waste waters must

be considercd, including process walers, couling waters and site runoff

from rain.



It toxic chemicais are produced or stored, a spili ,.revention and
control pran snould be developed and impiemented if there is any po.uibit-
ity that an accidenlal or other release would result i« the entry ot the
chemical to an aquatic system.

c) Effects cn weather. f the project 15 such as to result mn the
refease Lo the atmosphere of large amounis of partictiates or acidic gases,
possibie effects on climale may require consideration. Such effects might
be the production of acidic rains from releases of large amounts of acidic
gases, induction of ramn with large particulate discharges, etc.

d) Effects on the human environment. Consideration must be given
to any potential changes to the human environment by virtue of long-term
operation of the proposed project. Such aiterations might include:

1) Drastic changes n population without concomitant changes in
services such as police, Iire, medical care facilitites, waler supply, schoals,
sanitary services, etc,

2}  Sianificant oveiloading of human services.

3}  Any changes i environmentat elements  that michl infl'uence

human healttl, with special consideralion to highly loxic ma.erials intro-

duced.

4)  Production of cccupaltional disvase proolems.,

5) Drastic changes in the ecouocmic situation that might make it e
sensitive Lo changes and upsels.

6) Changes n the avallability ol access tc recrealional ameniiies.

7) Drastic increases in vehicular traffic.

Historically, enviroamental impact asuessmenls have accorded more
attention to Lhe non-huian environment than to questions of impacls on

human health. wilth the per jeclive provided Ly experience with materials



. Monitoring and Survelllance

Given a determination that the enwvironne:nt Has bHeen odequatiely char-
aclerized and quantified, and the judagment thal the project 1s ecceplable
in terms of nealth and envircnmental ¢ifecls, 1L is necessary to design the
lang-term moniloring and surwveillance programs.  Tne pripary objecuve of
these programs is to assure that environmmenlal and heallh impacls remain
acceplable, i.e., to contirin the predictions, bul e:specially Lo delecl any
unexpecled impacts before they become scoricus. U must be stressed that
acceptability does not mean zer. impaclt; 1l reguires that any effects pro-
duced will be acceptabie or "safe."

Depending on the nature of the pruject, surveiliance may be reqguired
1 the tollowing areas.

a) Epidemiologic evalualion Lo delecl the appearance of any now
patterns of morbidity or mortality thal ray be asscciated with the projec
operation.

L)  Air quality mctering, encor.passing both measurement of cmis-
sions ¢nd ambient air guality to assure tne manienance of sausfectory air
quality

¢) Waler qualily nientloring, mvolving Lboth chscharges and the e
ceiving walers, .2 EISSL‘H‘: the mamlenain e of water qualily satisfactory ia

ine inlended use.

da As pairt ol aac.iloring progr cnn, a perta . dystem for e v -
sions, waler diccharges  waler use ond jand use iaay be required oG
stituted.  In such € ve, compliance willh perneis will have to 0o o, -

tored and enforced.

e) Moniloring ol lericstrial and  agualic wcocystems for chalige.



It must be recogmzed thal few maior industrial projects remain stauic
for very long. <Changes in raw materials, processes, products and waste
handling practices almosl certaimnly wiil ocour. hese changes must be
monitered, and an environmental mmpart assessment should be required 1o
any change n the plant that porlend. a =gt bicant elfco. on the envron-

ment

IV, Amelioration of Adverse wnvircenmental Elicals

A detailed analysis of Lhie enviroiiment 1o whaoh the project s 1o be
focaled and e project iscll may weli disclose one or more adver<e et-
lects. The 1mpacl assessment should desl with the issue ©of how lihrewo
effects are to be dealt with. Again, the issue is not lo guarantee against
impact--which is aimost certainly impossible--but rather to show how the
management process will keep change within acceplable levels.

The foregoing discussion should mare it clear that an envirciiniei’ 1
Impact assessmenl s a tormidable unde: taiving, Tornndabie in terms i lnie
range of skills required and In the ccosts inveolved. Depending cn e
nature of the project beimng vvalualed  ospertise m ateas such as bisiogy
Chenidslry,  metvorclogy,  chvironmental  ~oietces,  chiemical  enginesoine,
ecology, Lloxicology, industrial hygien. . epidennalegy, socioloqgy,  o.thoo-
pology , economics, systame analysis, oo mans Stb L., ey be reqior o
A enviconmental impact iy 6f g e b bilial o roncl Gl even a moder
sCope and complexily iy cenl bundrea of dwusands o salhions of dolicn s
It does nol seem unreasonable to snnagest thal ucmp;éhensive enwvirea-
mental unpact assessn.ent mey be beycnd tne capasiiities, either locig.-
fogical or econciic or talth  of many ol e coveh ping countries -f 1,

worid.



Nonetheless, lhe huoalils and environmental consequences ol develop-
ment must be considered. Recent history has laught that this is an un-
perative I our Planet Earth 1s to suvrvive., Consequenlly, the methodolcgy
for the conduct of envirenmental implct asse<sments is an inportanl orea
of technology transfer from liho. e atea o cwe worl | in which such activi-
ties have been highly developed to thuese areas cf th. worlc where they
are needed.

Attached is an outline 1ar a comprehensive course on health and en-
vironmental impact assessmeint ol industrial devetlopment projectls. For
reasons previously noted, Llhe emphasis on health is rather greater than
has historically been the case for conventicnal environmental inpact assess-
ments. The course content ncludes the concept ¢l risk assessment, which
must be acknowiedged to bhe an eme jng technmique, but an imperalive
consideration in cases where the proposed project involves cytotoxic chen-
icals. While we cannot claim Lo have, o Unus point, deveioped methodoiu-
gies for truly guantifymyg risk, we al st have approaches o conserva-
tive estimalion of risks. Surely where public heallh is concerned, counser-
vative estimatian s the only acceplable approach.

The material cutlined in the attachment can e Loianged and adiusted
tor lhree ba<ic lypes o! courses, courscs "“customized" (o the needs and

responsibilities ol three general types ol audiences:

i. A course Tor peopie who hi ¢ Lhe  oponcibibily for the e s
of environmentul 1mpact assessmentis apr ¢ L isuance 0 lesms OfF Peloero S
and permits tor the proposed aclion. Phis wi o presumatly involved o

maritly government tlechnicat otficers vi < inusl evaluale the appropriatend s
and adequacy of an aswes fMuenl report  nul net nece.sariy, require delailed

Fnowledge ol methoduloegies amployed 11, e ascesstient,



Obviously lhis matler requires a greal deal more detailed pianning.
Each course would almosl be a "customized" ireatment of lhe basic mate:ial.
Further, caretul thoughl should be given 1o obiainmg hlerature resources
that would be made available to the student groups i advance of each
course, where the students would be <ircngly encowraged to study prior
1o course inuu:aticon,

Inasmuch as this course was designed primariy lor the public sector,
consideration is also given to legistalive and reguiatory matters. Kany
countries have a wvery limiled legislative iramework relating to health and
environmental matters, In other countries, lhe legislative base may be
comprehensive, sometimes 1oo much so. Obviously the legislative and
regulatory issues mustl be addressed if control and management are the
objeclives.

Clearty . environmenlal and health considerations must be part of the
evalualion oi any .ndustrial development project Thie only possible ues-
tions concern how tormai and how compirehensive the eviiuation shali be.
Training in accerdance with Lthis orepecal witl attord many benelits, in-
ctuding:

b Planiing the assessmenl lo =lress elements of key concern and
deemphasizing (or 1gnarin;) those of 'mitey cignificance. This will assure
a study that deals with the key 1ssuaes ot the lowest possible cost.

2. Conducting the assessment witn the most appropriate, mgthoedo-
logicalty correct and cost clieclive ecntagues and procedures,

3. Enabling soung review of an assessnent by cognizant public

I

authorities tc detect holh nadeguacies and 1naccuracn s



ATTACHMENT

Health and Environmental Impacl Acsesumenl

Industrial Developmenl Projecls

A Course Guthne

introduction

1. Historical development of asse=sment policies and processes
2. Review and eveaiuation of curront trends ac ! practices in assess-
ments
A. National pragrams
B. International programs
C. Requirements of internationa! funding agencies

Description cof the proposed development project or action
1. Definition of the preocess(es) and requirements

A. Raw materials
B. Intermediates
C. Products (including impurities/contamis.ants)
. Physical process elements (heul, refrigeration, catatysts,
elc.)
£, Eftluents
a. Air contaminants
b. Water contaminants
c. Heat
d. MNoise
F. Review of previous experience witn similar projects (empha-

sizing discovered hazards).

Descriplion of the existing environment {Basetine Definition)
i. Physiographic Teatur: o, measurenien! and description
A, Topegraphy {emphasizing iifiuence on efftuent flow, accu-
mulaticn of air pollutants, elc.)
£. Geoclogy

C. Cilimatology {(emphasizing meleorclogic influence on air pullu-
tion, flooding, etc.)
.  Hydrology (emphasizing contamination of aquifers)
2. Environmental quality detinition and guantlification
A.  Ambient ai. quality
B. Waler qualiwy
C. Land use
. Noise [evel
3 Definition of ecowcgical systems and rescurces
A. Descriplion of the lerreslriat environment
a. Floral resources, descriplion and quantification
b. Faunal resgurces, description and quantification
c. Describtion  of  crilical,  threatened and  endungered

specie-



B. Description ol the aqualic enviroinaent

a. Physical description {currenl, tides, etc.)
L. Description and guantiticalion of agquatic fauna
i Pelagic organisms
i Sessile organisms
1. Benthic organisms
iv. Identification of food resources and critical
syslems
c. Measurement of waler Guaiily
| waler chemisliy
1. Sysiem proauctivet
1ii. Thermal faclors
C. Other signiticant ecology rescurces and systems
4. Human resources
A. Demographics {population, growth rate, age struciure,

migration)

B. Health status

a. Morbidity and mortality statistics
b. identificalion ol environmentally related disease
. Infectious diseases with environmental wveclors
il.  Chenncal exposure-related diseases (pollution,
pesticides, elc.)
5. Socipeconomic rescurces
A. Employmentl patlerns
B. Assessmenl of economic conditions
C. Definition of housing quahity
D. Definition of quahtly and quantity ol public services and
racreation il amentities
F. Considera ton of hisloric and archeclogic values

Land use planning, principles and proceaures
T Industrial zonrng and restrictions

Possible environmental and heallh effects of the proposcd project or
action {considering bolth constructicn and operating phases of (e
project)

1. Impacts on air guality
A Enmissions mventory {(point, nonpeint and fugitiv )
B. Estimation of atmospheric anr contaminant dispersion
C. Estimatlior of human health eltecls bpased on ambient Oiv
qualily Criteria and standards
D. Estimation ol other eflects (agriculiural, 1ealerial, ecthietic,
ele.)
2. Effects on walor guality

A Discharge inve ntory
8. Estimation of mmpact on surt .ce waler guabity
C. Estimalion of mupact on geound water  ualily
D.  Eslimation ol health impacts

o Poutatle waler

b. Monpolable waler

C. Feood web penclest o and Hiocana entlration

f. Lolimatens ol impacts ey g jalicen v adee guiadily
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Etfects on notse environment

Effects of radiauion, ionmizing and numiciizing
Effects on socioeconomic systenn,

A. Papulation shiits

B. Economic and cultural m:pacts
C. Overloading of services
a, Health/medical resources and delivery systems
b Transportation facihties and systems
c. Schools
d. Water and waste di:pesal facililies
e. Fire and police .
Effects on ecologic resources and syslems
A Biotic environment
a. Terrestrial ecosys!: us
' b. Agqualic ecosystems
B. Abiotic environment
a. Weather and clw atic change
Effects on human health a..d wellare
A, Occupational setling
a. Celisation  and  evaluation of  occup.-tional toxicants
i irrilants - vespiratory and dermal

1. Syslemic loxicants
. Cytotoxic agents

b. Risk eslunalion assoclated  with  loxicant exposures
C. Engineering and operational msk reduction
B. Communily setling
a. Definition  of compmuninmty  contact vith slant etfiuents
i Air
1. vater
ni.  MNose
v,  Food
k. Estimation of risk to the commuinity
. Alleviation/mitigation of risk to the community
d. Incidental risks
i Population dicto. ation
i New disease ccniacts
C Quantitication of human health risks ond establishment ot
environmental qualily standards
a. Eclirsation of chem:cal intosacation riske
. in~vilro assays and zignificance
i Arnmal bioassay s and sigrabicance
. Huimian déala
ts. Riode eslowgtion

i Occupalional ¢opostre
. conmunily exj ostires
“. Stunvards tor the proloction of human health
b, Occupational standards
. Community standards
il Emeragency standar sy
a. Dhisposal ot 1o-ac w -« es
survetllance tecinnoase,



