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2.1

INTRODUCTION

Background to the Report

In recent years, there have been a number of notable cases of
adverse changes in patterns of water-borne disease resulting from
development of water-related projects. In Annex 1 we describe
briefly a number of case-histories of such developments. In few
instances were the possible health impacts examined before the
development took place, or taken into account in decisions on the
development. The possibility of. buildlnq mitigating measures
into the proposals was thus lost. '

In recognition of these problems, the World Health Organisation
Regional Office for Europe has been requested to give guidance on
how the environmental health impacts of irrigated agricultural
development projects may be assessed, in order that health
problems may be minimised. Environmental Resources Ltd. has
been reqiested to assist WHO Regional Office for Europe by
preparing the guidelines on Environmental Health Impact
Assessment contained. in this report. -.

Environmental Health Problems Associated with Irrigated

Agricultural Development Projects

Diseasg Related Environmental Health Impacts

In any water-related development project there are a number of
stages or activities, each of which may have effects upon the
aquatic environment, and thus on water-related disease:

o water must be introduced to the development from
somewhere;

o usually the water must be stored, with constructlon of a
dam and/or reservoir; .

o there must be a spillway for excess water;

o ¢ there must be a network of canals of gradually
decreasing size, which may be continually or
periodlcally inundated to transfer water to agricultural

" areas; :

o usually there must also be a series of drains to remove
excess water from fields.

A variety of environmental health hazards is associated with the
hydrological changes involved in each of these stages.

In addition to these hydrological changes in the environment,
irrigated agricultural developments may also involve movements of
people; both away from areas where dams and reservoirs are to be
built, and into the area, as part of the construction workforce
and as incoming fishermen and farmers in newly-created reservoirs
and irrigated areas. This movement of people has related health
hazards, both through introduction of new diseases into an area,
and through increased transmission of existing disease amongst
immigrants who have no immunitye.



Table 1.2(a) (see end of chapter) lists diseases which are
related to water in some way, and briefly describes their metheds
of transmission. Water related diseases are generally
classified into four main types:

o] water borne diseases - diseases spread through water
supplies by ingestion (usually by a faecal-oral route);

-] water based diseases - diseases spread through an
aquatic invertebrate animal;

o water related diseases ~ diseases spread by insects that
——— depend on water;

o and water-washed diseases =~ disease that result from
~ R inadequate provision and use of water for personal
' hygiene.

Water bornme diseases are caused by highly infective
organisms, only a small number of which.are needed to cause
disease. The diseases are transmitted by contamination of
. water supplies by faeces from a human carrier of the

o infective organism. The two classic examples of waterborne
- digease are typhoid and cholera. In addition, diarrhoea
T and dysentery may be caused by waterborne organisms,
including protozoa (for example giardiasis), amoebae (such
as Entamoeba histolvtica) and enterobacteria, (especially
the Shigella genus). :

" _ |... water based diseases are infections by worms, including

... -7 flukes and trematodes. Most depend on aquatic crustacean

Y771 hosts (called intermediate or gecondary hosts) for their

JURIN transmission. Faeces from infected humans contain worm

B eggs, which enter the secondary crustacean hosts through

y contamination of. water. Parasite larvae emerging from the
e snails are able to bore through human skin, and thus are

A transmitted to humans by direct skin contact with water.

. ) The most important water based disease, schistosomiasis, is
dependent on Bulinid snails as the main secondary host.

. . _Another water based disease, guinea-worm-'infectionm, is

.~ .. .. | transmitted by ingestion of water containing the microscopic

"7 7| 77 7 crustacean secondary host of the disease (Cyclops spp.).

The disease organism leaves the secondary host once it is

.. .. inside the primary host, the human bady. -+

Water related diseases are transmitted by insect vectors
that breed in or around water. Mosquitces, tsetse flies
(Glossina gpecies) and Simulium species are the most
important vectors of water-related diseases; they carry a
wide range of infections including malaria, sleeping
sickness, onchocerciasis and viral diseases. The diseases
are transmitted when the insect bites on infected human host
followed by an uninfected human.
. Continued.
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In contrast to the other types of water related disease, the
transmission of water washed disease is reduced, not aideqd,
by water. This group includes diseases where the level of
infection may be reduced by provision of more abundant or
more accessible water supplies. The diseases are
transmitted from one person to another when personal hygiene
is poor due to lack of adequate water supplies. The most
important water washed diseases are diarrhoeas transmitted
by a faecal~oral route; others include skin ulcers,
scabies, skin fungus infections and trachoma.

All of the disease types described above may be associated with
irrigated agricultural development; it is generally held that
improved water supplies associated with reservoirs lead to
reductions in water borne and water washed infections, but may
lead to increases in the other types of water related disease.

Other Environmental Health Impacts

In addition to effects related to infective disease, water
resource developments can also have other environmental health
impacts. For example surface water may be contaminated by
chemical substances either intentionally added to water (e.g. to
control pests) or resulting from run-off or upstream polluticn.
This may result in toxic effects in humans using the water for
drinking, cooking or washing.

Another well-known effect of irrigation developments which can
have an impact upon health is the increase in salt levels of
ground and surface water downstream of a development. This may
affect the quality of water subsequently abstracted for drinking
and other uses. Control of excess salt levels within an
irrigated agricultural area is generally achieved by applying
water in excess of that required by crops. This.process
encourages leaching of soluble salts (chlorides,’ sulphates and
carbonates) from the root zone into the ground water flow, and
hence into the downstream surface water flow (the irrigation

.return flow). Irrigation return flow always contains more salts

than the original water supplied for irrigation and thus degrades

_ the quality of the downstream water system to which it is
.returned. If the water is reused several times for irrigation,
§

salt-levels will increase with each use.

High levels of salts in drinking water may make the water
unpalatable and unsuitable for drinking use, leading to a range
of direct and indirect health impacts through shortage of
suitable drinking water. Toxic chemical effects may also occur
more indirectly, for example Genu Valgum is a disease of bone
deformation related to copper deficiency. The deficiency arises
through a sequence of effects:
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o a water resource development raises the water table,
this causes increased alkalinity in soil:;

le] in more alkaline soils certain plants increase their
uptake of molybdenum and when eaten by man this causes
increased excretion of copper.

o the resulting deficiency of copper then leads to bone
deformation.

Health effects may also occur through psychological disturbances
resulting from changing lifestyles, through accidents at work,
from dangercus plants and animals and from criminal injuries
caused by comminity stress in construction areas. In general,
these risks to health are small compared with the risks of
infective disease. We therefore concentrate in this report on
the problems of infective disease.

The Need for Environmental Health Impact Assessment

As the area of irrigated land and the number of major water
related developments have increased, their potential for adverse
environmental health effects has been magnified. The current
area of irrigated agricultural land is over 90 million hectares
in the developing countries alone, and is increasing rapidly.

The potential for envirommental adverse health effects from water
related developments has been illustrated by the experience of
numerous major projects. In Annex 1 a number of case histories
of such projects are briefly described. Table 1.2(b) summarises
the effects described in these case histories.

It is thus apparent that irrigated agricultural developments,
which are often specifically designed to improve human health and
welfare, may have effaects which achieve the opposite of their
desired aim, As the case histories illustrate, such effects
have only rarely been investigated and mitigating measures
proposed, before a project is undertaken. In order to prevent
such unfortunate gide-effects in future development projects, it
is essential that potential impacts of projects are examined at
an early stage in project design.

EJA, HIA and Environmental Health Impact Assessment

In this report we concentrate on prediction of the impact of
water-related projects, particularly irrigated agricultural
developments, upon health.

The process of predicting effects of developments has been most
widely used and developed in recent years in relation to the
impacts of developments on the environment in general
Envirommental Impact Agsessment - (EIA). A wide range of
methodologies for carrying out EIA have been developed, and many
quidelines produced. Examples of these guidelines and
methodologies are given in Annex 2). Many different issues may
be considered in EIA; these include both impacts on the physical

ﬁ\
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Table t.2(b)
SUMMARY OF HEALTH EFFECT OF MAJOR WATER RELATED OEVELOPMENTS (SEZ ANNEZX 1)
Oate of Prevalence
Completion Project Health Effects Pre-project Post-project Timescale
191) Tennessee Valley River Project Increase in Malaria
uUsa
1958 Kariba Hydro-electric Power Scheme Increase in Schistosomiasias. Low 708 in 10 years
Zimbabwe Sporadic increases in (in children)
Trypanosomiasis
1960 Gezira-Managil Irrigation Scheme Increase in Schistosomiasis. 58 80y in 29 years
Sudan Short term increases in
Malaria
1963 Ord River Dam, Potential increase in
Northern Australia Arboviruses
1965 Soe Oam Increase in Onchocerciasis
Ghana
1966 Volta Dam Increase in Schistosomiasis 3 706 in 2 years
Ghana
1968 Sugar Istate Irrigation Increass in Schistosomiaasis lov 858 in 1 year
Tanzania (in fieldworkers)
1969 Kainji Dam Increase in Schistosomiasis ’ Low 308 in 1 year
Nigeria 708 in 3} years
1969 Aswan High Oam Increass in Schistosomiasis 108 c 160
Eqypt/Sudan g
1970 Ubolratana Dam Complex Increase in Intenstinal
Thailand Parasitic Infections:
- Helminths 52-80%
- Protogoa. 9-20%
Increase in Opisthorchiasis 27=70%
1970 Kisuma Rice Irrigation Scheme Increase in Malaria.
Kenya Increase in Arbovirus infectionsi
(e.g. Onyongyong Fever)
1970 Nagarjunasagar Cam Introduction and increase in
India Genu Valgum (bone disease)}
1974 Guayama, Guajataca and lajas Increass in Schistoscaiasis
Valley Water Development Schemes
Puerto Rico
1974 Lesotho Water Supply Improvements No effects on the prevalence of
Southern Africa faecal-oral or skin diseases
1974 El Bir and Foum Gleita Ressrvoir Potential increase in
Schemes Schistosomiasis
Mauritania
1975 Tans River Basin, Xano Plains, Potential increase in
Yala Swamp and Taveta Irrigation Schistosomiasis
Schemes
Kenya
1978 Malumfashi Agricultural Increase in Schistosomiasis Low 65y in 1 year
Development Project, {males
Nigeria 15-20 years)
1978 Srinagarind (hac Nen) Dam Increase in Malaria 168 5% in $ years
Thailand
1979 Gambia Estuary Barrage Potential increase in
Gambia Schistosomiasis, Malaria,
Fllariasis and Enteric diseases
Possible introduction in
Trypanosomiasis
1980 St. lucia Water Supply Reduction in Schistosomiasis Infections reduced:

Improvenents
st. Lucia, Caribbean

78% by chemotherapy

55% by molluscicides

508 from improved water
suppl ies
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environment (air and water quality, landscape, ecology, soils)
and uses of that environment (for agriculture, forestry etc.),
and impacts on the human and scocial environment (health, economic
welfare, social systems etc.). Assessment of potential health
impacts may thus form part of the wider project impact assessment
of an EIA.

In general, howaever, EIA's have tended to give little emphasis to
health impacts; they have concentrated instead on prediction of
nuisance impacts and impacts on ecology and natural resources.
This volume therefore emphasises the particular problems
encountered in predicting effects on health.

In contrast to EIA, Health Impact Assessment (HIA) aims to
predict the direct effects of a development upon human health, in
terms of increase morbidity or mortality. There are two main
reasons why such an approach is difficult to apply in practice.
Firstly, it is almost impossible, given the uncertainty of

prediction, to derive precise figures for changes in morbidity or

mortality arising from a development. Many different factors,
both related and unrelated toc the development, will play a part
in determining future morbidity and mortality levels -~ so that
any precise figures produced will be subject to a high level of
uncertainty. Secondly, given this level of uncertainty, such
figures are likely to be highly controversial, and political
sensitivity may prevent their publication outside of confidential
internal documents.

In response to the lack of emphasis of conventional EIA on health
issues and the problems inherent in HIA, the concept of
Environmental Health Impact Assessment (EHIA) has been developed.
This approach aims to predict and assess the impacts of a
development on environmental parameters which have a strong
gsignificance for health that is, environmental health factors.
These include, for example, increases in levels of malaria-
carrying mosquito populations, increased contact between man and
parasitic schistosomes etc. By predicting future changes in
environmental health factors, it is possible to indicate the
potential changes in health which may be caused by a development.
These indications may then be used by local health experts, in
conjunction with other considerations, to assess future changes
in morbidity and mortality.

The Layout and Content of the Report

This report provides outline guidance, based on past experience,
on how environmental health impact assessment may be carried out.
The report is organised in 4 main chapters, with additional
background information provided in the form of annexes to the
report.



(=

EHIA involves four basic stages:

o identifying potential impacts;

o) predicting the magnitude of impacts;

o proposing mitigating measures:;

o organisation and presentation of information for the

decision maker.

The aim of the report is to provide guidelines on how to carry
out each of these stages.

In Chapter 2 we give guidance on identification of impacts on the
environment, Chapter 3 focusses on prediction, and in particular
on prediction of environmental health impacts, Chapter 4 focusses
on mitigation of health impacts, whilst Chapter 5 discusses the
organisation and presentation of information for the decision
maker, that is, the individual or agency who must take this
information into account in deciding whether the development
should proceed.

The guidance developed in these chapters is based on an
examination of numerous guidelines on EIA and on experience of
application of the procedures and approaches recommended therein.
A review of these guidelines is presented in Annex 2.

It may also be noted that an additional and important stage of
EHIA is the monitoring of effects which actually occur after
implementation, and a comparison of these with the effects
predicted. This will form a basis for subsequent refinement of
mitigation measures and of improvement in our ability to predict
for future developments.



Table V.2(s)

e e ———————————————————~t e
NOTES 0¥ SOME ATER=RILATED [WPIXTIONS
permec—— ————————

Vector and vater
Diswase Pachogen Transmission Associacion Sevarity Chroaticity Notas
1 2 b | 4 L] 6 ?
{a) Bacteria
Bacillary shigella spp franamitted by Wager~vasned or e
dysentery faecal-oral route waterborne
Sactecisl Salsonella Transmitied by Wager-vashed or -
enteritis PP faecal-oral route waterbomme
Other bactsria Mam -~ @an or
animal == man
Owlers Vidrio Transmitted by Wacer~vashed or L ad Not establisned s
choleras fascal-oral routa wmterdorne in Auscralia,
New Zealand, Pacific
lslands, or the
Americas
Leproay y tum  Skin to skin Ha ter-vashed - - tpidamiology seill L
leprae coatact uncercain = 10,000
new cases ceported
asnually in Americas
Tularasmia Srucella Pocus of infecticn Watsrborme and L Mainly in North
tularensis is among rodents. sometimes spreed America, furope,
Transmitted to san Dy watar-breeding USSR and Japan
by ingestiag water mosquitoes
contaminated by
rodent faeces or
corpses, or by
esating infectad
rodents or by
bites f{rom ticks,
fliss or mce~
quitoas. Also
comeon in rabbits
Typheid, Salmonells Transmitted by acer-vasbed or >
paracypheid P9 fascal~oral route waterdorne
(b} viral
y - virue Transmitted by Aedes aeqypti L
the sosguito brewds in water
Mades aeqgypti
Yellow tever Yellow fever Transmittad by Mosquitoes Dreed  eee Not reported fram
virus s0squitoes, in weter Asia or Australia
Aedes spp.
Haemagogqus 3pp
Man == wmosquito
-~ @man or monkey
o=  NOIGULLD ==
=an
ohar Arboviruses Tranmitted by MnosquAtOes Dreed s
arbowiral causing mosquitoes of ia vater
dissases various aany species from
haesorrhagic sany birds and
and enceph= enimals to man or,
alitie in svme cases {eg.
diseases o’ nyong nyonqg)
fram aan to san
Iafecticus Hepatitis Virus transsitted iater-vashed or e IS fpidemiology in doube
hepatitis virus by faecal-oral waterbatne
routs
(c) Protozoal
- Cysts tranmmitted Wacter~washed and - - Ooes not occwr
or imoabic histolyeica by faecal-oral possibly water- epidemically
dymentary route. fownd in borne. Cysts can
rats, sonkeys, l1ive in salt )
dogs and pigs but  wacer for 12 =
infection is days. Killed by
mainly san == heating to 30°C
man for 5 sin,
¥
Salantidiasis Balancidium Cysts transmitted uscer—washed and . Zpidemics reporead
coldi by faecal-oral waterboms often no tn 8ragil and Ceorqgia,
route. Ffound in symproms ussm
Tats., moareys end spparent
pigs. Often pig
~= man
Clardiasnts Glardi Cysts transeitted Wacer-washed and . . Zpidemic from water
tntestinalis by faecal-oral watetborne supply ceported in
routs Colorado
"elaris Plasmodium spp pheles quUito. pheles breed . e 163,000,000 people
Man ~= mosquito ln water living in malarious

-~ man. Occasion=
ally in africa,
chimpanzee =
AOITULED -~ man

areas that do not

yet have a conerol
program. 464,000,000
ace procectad dy some
measures

Concinuad.
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Table 1.2(a) (Continued)

NOTPS ON SOME WATER-RKLATED INPYPTIONS

Vector and Water
Disecase Pathogen Transmission " Association Severity Chronicity Notes
1 2 3 4 S 6 7
Tr ypanoso— Cambian Glossina spp., the Flies live and (2 d . In wWest and Central
alasis sleeping sick- riverine tsetse bite near water Africa
ness dve to T. fly. Man == fly
gambiense -= man or also
in Congo, domestic
pig == fly -~
aan
Rhodesian Gloasina spp., the If spread by - * In East Africa
sleeping sick- game tsetse fly. game tgetse
ness duve to T Gane =~ fly = £ly, h no
rhodesiense zan. In Kenya has water sociation.
become adapted to 1¢ spread by
riverine tsetse riverine tsetss .
fly f1ly, see praceding
association
(d) Helminths
Ascariasis Nematode Ova transmitted by Water-washed and * *
Ascaris faecal-oral routs. possibly water-
lumbricoides Ascaris suum may borne
be transmitted
fram pigs to man
Clonorchiasia Trematode Parasite of bite Parasite depends -+ e 19,000,000 people
Clonorchis duct of man, dog, on two aquatic infected in China,
sinensis cat and other hosts to complete Japan, Indochina,
animals. Man -- its life cycle Taiwan and Xorea.
aquatic snafl -- Prcmoted by raw
figsh =-- man. Man fish eating and fish
intected by eating culture in ponds
infectad fish.
Man infected by
eating infected
crab or crayfish
Diphyllo= Cestode’ Man -- aquatic Parasite depends Often no Common in many parts
bothriasis Diphyllo=- crustacean -- on two aquatic symptoms of Furope. Also found
bothrium fish == man. hosts to complete apparent in North America, USSR,
latum Man infected by its life cycle Japan, Australia and
sating infected parts of Africa and
tish South America
Fasciolopsia= Trematode Pig -- aquatic Parasite depends + + 10,000,000 pecple
ois Fasciolopsis snail -- water on an aquatic infected in Southeast
buski plant -~ pig. snail and an Asia and China
Man infected by agquatic plant
eating contamin- to complete life
ated water plant cycle
rilariasas Infection by Transmission fram Spresd by water- Lo - Filariasis occurs
certain ®an to man by sany breeding mos- in some form throughout
nematodes different mos= quitoes and flies the tropics. 200,000,000
(filariae) quitoes and fliss infected by the filaria
wWuchereria bancrofti and
Brugia salayi. Urban
variecies tranamitted by
Culex fatigans are
increasing due to poor
sanitation in growing
tropical cities providing
more breeding aites
Guinea wors Nematode Cyclops spp are Cyclops lives in - e Particularly common in
Oracunculus intermediate water. Cyclops parts of Weat Africa
medinensis hosts. Man == killed by heat or
cyclops -- aan. adding potash,
Reinfection of perchloron, or
humans is oral barbel fish o
infected vaters
Onchocerciasis Nematode Simulium spp Simul {um brecd L e . Mainly found in West
(River blind- Onchocerca the black fly. in water and Central Africa
ness} volvulus Man -~ fly -- and Central America -
man 108 of the 10,000,000
inhabitants of the
Volta River basin are
infected and 7% are
“economically bling®
Paragoni- Trematode Pig {or other Parasite depends * . East Asia and West
miasin paragonimus animal) -- on two aquatic Africa
spp aquatic sneil -- hosts to

crad or crayfish
= P9

complete life
cycle

Continued.,
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Table 1.2(a) (Continued)

NOTES ON SOMR MATER-AELATED INFECTIONS

Vector asd ater
Discase Pathogen Transwissios " Associatios Severity Chromicity Notes
1 2 3 4 1 6 7
Schistowo= Tresatode Aquatic enails are Infection depends ++ Rad Perhaps 200,000,000
wiasis Sehi $ diate hosts. on akin contact infected
spp Schistosome eggs with polluted
are passed in wacst. Snails
urine or faeces. die abowe 19°C
Snails become and are eaten by
infected and later ducks and other
humans are infect~ mails. Snails
ed through the killed by
akin solluscicides
{e) Spirochasces
L irosis Lep ira spp Pocus in wild and lapeospizres can -
domestic animala. survive wll in
Leptospires shed nature in warm
in snimal uwrine conditions and
nd infect man neutral pH.
chrough skin, Watar-wvashed or
nose, ®Mouth or waterborne
eyes
Louse=borne Borrelia spp Transsitted Dy the Cleanliness of Aaad
tover louse Pediculus body and clothing
huBanus. Man == prevencs infest-
louse ~= amm ation. Therefore
4 watar-washed
diseane
Tl Treponema Skin to ekin Mmtar-vashed - Lad
pertanue contace
{£) Pungal
Tinea or Trichophycon Shin o skin acar-vasbed * Very commom in
r ¢ 1gme . Australasia snd Pacific
(q) Miscwllanecus
Conirmotivitis Infection of Common in coa= sater-vashed Lad - 1/6 of worla‘s population
Trachons the conjunctiva ditions of poor suffer from Trachoma
hygiene, sanitation
and nutrition
Gastroeutar- ntaric Qomon in con= Water-vashed L aad A aator cause of death
itis (Diar~ Infection dY ditions of poor among children in tropics.
rhosal bacterial or hygiens, sanitation Poorly undarstood
diseass) viral agent and nutricion.
probably faecal-
oral transmission
Scabies Macterial MMte is P d A4 04
infection of scabiei. Mte
burrow in iafeatations can
skin caused paASS. Kan -~ pan
by mite or animal -~ san
Skin sepatis Infection of Pound in cone Water<washed . .
and ulcer sinor skin ditions of poor
trauma dy hygiens and
bacteria or poor nusritios
spirochaetes, in tropics
or both
Noces: Severity < degree of infection
Qironicity @ lengch of infection
Ad * mild
Lad o sedium
L and * severs

Source:

Teachem, R.G.: "Infectious Disesse Related to Water Supply and Excreta Oisposal Facilities”.

Ambio 6(1), pp. 53--58, 1977,

.
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IDENTIFICATION OF POTENTIAL IMPACTS

Introduction

The first step in EIA, and in environmental health impact
assessment, is to identify the possible effects of the proposed
development.,

Identifying all the possible impacts arising from a development
requires a systematic consideration of the way in which the
development interacts with the enviromment to cause environmental
change.

Steps in Identification of Effects

The first step is to identify all the different components
involved in the proposed development which may interact with the
surrounding environment. In water resource and agricultural
irrigation development these components might include some or all
of the activities identified in Table 2.2(a).

Table 2.2(a)

A CHECXLIST OF POSSTALE COMPONENTS OF WATER RESHIRCE DEVPLNPMENT AND TRRIGATION OROJECTS

Construction Activity e.9.

Tunnelling.

- avy and tong

« introduction and re-emiqration of immigrant workforce;
= clearance of veqetation:

- noise and dusc,

Oiversion of existing water coursaes.

Congtruction of dams.

tnundation of land to create reservoirs.

Operation of spillways.

Opevation of hydro-electric oower generation.

Construction and overation of irrigation and dr-i}uq. channels.
Irrigation of land.

Changes in agricultural practices €.q. ~ croosy

- sathods of cultivation:
« intensity of cultivattion.

tntroduction or expansion of fisheries.
Relocation of communities.

Provision of water supoly, efflusnt and waste discoasal facilities in nev and relocated cowmunities and in temoorarvy commumities
duyring construction.

Provision of infrastructure for pe and ary ities including: - roads, jetties and other transoort facilities:

. = social services;
- uytilities.

Water resource management measures including: - level controls

< distribution of irrigation suoolies.

Maintenance measures including: - pest control;

- channel clearance.

Messures for health protection: - of construction workers:

- of residents.
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The second step must then be:

o} to identify potential impacts resulting from each

component of the development.

This requires an examination of the proposed development in
relation to the present ecological, physical, and human

environment:
-} what are the conditions in the present environment?
o Are there any features in or uses of the present

environment which may be particularly susceptible to

change?

A checklist of possible health impacts of water resource
developments and irrigation projects is given in Table 2.2(b).
It is presented in the form of a series of igsue questions.

In Table 2.2(c) the environmental changes which may give rise to

water associated disease impacts are listed.

Table 2.2(¢)

RESOURCE OEVELOPMENTS

CAUSES OF HEALTH TFPECTS RIZILATED TO INFECTIVE DISEASE [N 'JATER ‘

Causes gffeces

Change in habicats for water
borne diseass organizns —j
change in pravalencs of disease

facilicies and/or change in
personal hygiene oractices

organisa Change in incad of “sater
bormne” diseases

Change in hunan exoosure to

water containing disesse

organisms

Change in habizats for aguatic

disease vectors =) change in

prevalence of disease vectors

and ocrqanisus Change in incidence of “wacer
based” diseases

t0 water containing disease

organisns

Change in habitat for insect

vectors =) chanoe in orevalence

of disease transmittars Change in incidences of “vater
related” disaases

Change in N - ® to

insect vecrors

Change in availabilicy of water __"‘ ge in incid of "acer

and/or personal hyqgiene washed® diseases

Immigration of infactad work
force. [mmigracion and sub-
sequent emigration of

diseases
Relocation of communitiss

Sectl of ]

previgusiy uninfected workfoccs Chanqge in incidence

of

all

f' .
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Table 2.2(b)

A _CHECKLIST FOR POTENTIAL WEALTH IMPACTS OF WATWR RESOUYRCE DEVELOPMENTS AND IRRICATION PRO.JECTS

L DIRECTY TMPACTS OM PEOPLE TW THE PROJECT ARBA:

o

Will nev diseases or new strains of the diseasa bs introduced by immigrations of construction workers or new
settlevs? Will cthese affect new settlers or residents or both?

o Will relocated communities be exposed to diseases to which they have little or no immunitv?

o Will new settlers be exposed to locally endemic diseases to which they have little or no immunity?

o Will food, waste or vater cycles agqravate sanitation and diseass oroblems?

o Will housing and sanitary facilities become overburrened, misused or not usad at all, lmading tn conditions
conducive to increases in water washed dissases and soread of icable 44 by the faecal-oral routa?

-3 Will soil and wvater be contaminated bv excreta, facilitating soread of communicable Aissase?

o Will introductinn of miqrant workars cause increasas in venareal Aiseans among wnrkers and subsequantly rasidmnrs.

o Wtll new settlers and relocated communities be exvosed to ohysical, social and cultural changes leadinag to
psychological straina and traumes? These may include changes in lifestyles and employment.

o Will changes in food suoplies lead to possibilities of malnutrition, nutritional Aeficiencies or toxic effects?
These offects may occur because of:

. introduction of n-style ience foodsr

. chanqges in staple foods - possibly using unfamiliac toxic olants as suhstitutes for usual foods;

. contamination of soil or agricultural wvater supplies with toxic substances;

. reduced productivity of soils caused dy hydrological chanqes {waterlogaing, etc.}, minaralisatica or oollution
of ground and surface waters;

. reduced oroductivity of fisheries caused by hydrological changes or wvater pollution;

. change in availability of trace metals in soilas caused by hydrological chanqes (lowering or ralsing of water
table etc.).

o Will effluants and enissions, or sudbatances releasad intentionally intn the envirorment (e.q. pasticides) oollute
air ot water or soil orssenting a threat to human health?

o Will (rrigation of fields Lincrease ovportunities for human contact with water borne, water based and water related
disease?

o will traffic in the area, and therefore road accidents, increase as a result of the Adevelooment?

o Will new industries and similar activities attracted to the area by growth, result in collution of air, soil or
water or noise, with subsequent impacts on human health?

a. TWOIRECT MPACTS TWROUGH EUPERCTS OW OTSEASE VRCTORSY:

o Will new vectors be introduced into the area from uostresw as a result of hwirological changes?

o Will new vectors be introduced {nto the area on vehicles, animals, transolanted olants, soil, etc.?

o Will exiseing vectors ba infectad or reinfacted by contant with infected huwana coming into the area?

L) will the prevalence and distribution of axiseing infected vectors he changed by changas in the availabtlity of
suitable habitats for breeding and survival? Thess changes may result from hydrological chanqes (water velocittes,
temperature, deoth, standing water, etc.), morpholoaical changes (bank slooes, cover, etc.), climate changes
{rainfall, humidity) and biological chanqes (veqetation, predators, etc.). They may affect oresently infected or
uninfected areas.

C. OIRECT INPACTS ON WORKERS:

o Will migrant workers be exvosed to locally andenic 4isesses to which thay have little or no immunity?

o Will migrant workers be exposed to psychological strains and trausas from chanqges in living And working conditions?

o Will vorkers be exvosed to ochysical .thrnes to their safaty (injuries, deaths) or chemical and ohysical hazards to
health (toxir substances, noise, vibration, vadiation, hiqgh oressures, etc.}?

] Will workmen be particularly exvosed to contact with water and thus with wvater assoctated disease during their work?

o Will worimen be exvosed to Aangerous animals during their wnrk (snakes, scoroions, etc.)?

L] Will adeoquate supplies of food be vrovided to oravent amalnutrition and minimise soread of disease (e.q. dy use of
itinerant food vandors)?

D INPACT OW HEALTR SERVICES:
] will health and other social services be overburdened with consaquent effects on health of residents and workers?
Source: various publications including

World 8ank) “Environmental, Health and Husan Ecologic Considerations in Iconomic Development Projucts®. world Bank:
Sourcest Various publications including Washington, 1974, {New edition in press}.
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Key Points in Identification of Impacts

In identifying potential impacts the following points should be

remembered:

o Effects can be beneficial as well as adverse.

o Effects are not restricted to the immediate interaction
between an activity and the environment; these primary
effects may themselves be the cause of secondary and
higher order effects.

o Effects may be reversible or irreversible, repairable or
irreparabla.

o Effects can occur over the short and the long term, they
may be temporary or continuous, and they may increase or
decrease with time.

o Effects can be local, regional, national or global in
scale.

o Accidental effects should be included:; an activity may
give rise to effects from unusual, unexpected or
emergency situations; natural events in the surrounding
environment (floods, etc.) may also cause the activity
to lead to exceptional effects.

o An activity may stimulate other developments which may
have effects on the environment and health; these
indirect effects must also be considered as consequences
of the proposed activity.

o An activity may establish a precedent for further
development which may ultimately result in a much
greater effect on the environment and health.

o There will be changes in the environment and health even

if the proposed activity is not implemented; these
should be taken into account in the assessment to
provide a "moving baseline” for comparison.
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PREDICTION OF IMPACTS ON ENVIRONMENTAIL HEALTH

Introduction

Aims of Prediction

The second step in EHIA is to predict the magnitude of the
impacts identified.

The aim of prediction is to provide information about the nature
and extent of impacts resulting from a development project to
describe how different environmental health factors will change
as a result of implementation.

This information on the magnitude of effects will be used to
compare the proposed development against the alternative of
taking no action and against other alternative development
proposals to see which will have the least impact. Prediction
also enables the efficacy of different mitigating measures to be
comparede.

The Process of Prediction

The process of prediction in EHIA is often gradual. At first

'very simple approximate predictions are made to find out whether

effects are likely to be important. Later, more comprehensive
predictions may be needed to give fuller information on important
effects and to enable a proper definition of appropriate
mitigating measures.

In order to predict impacts it will be necessary:

o to describe the present state of the physical,
biological and human environment, using available data
or by surveys and monitoring;

o and to predict how the physical, biological and human
environment will change,and how these changes will
affect environmental health factors.

This information may then be used by local experts:

o to predict future incidence of disease in man (HIA).,

In Table 3.1(a) we indicate the steps in prediction of changes in
incidence of water borne, water based and water related disease.
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Table 3.1(a)

STEPS IN PREDICTING HEALTH EFFECTS RELATED TO DISEASE IN WATER
RESOCURCE DEVELOPMENTS

1. Obtaining Description of Description of
baseline present state of present state of
information the environment human health and
(Baseline) (Step 1, see 3.2) exposure to disease
Survey

2. Predicting Prediction of how Prediction of how
future the environment will human exposure to
changes change following the disease will change
(EHIA) development following the

(Steps 2A & 2B See develorment
3.3) (Step 3, see 3.4

3. Predicting Prediction of change in
future number of cases of disease,
incidence and change in individual
of disease risk of disease, following
(HIA) the development

The variables used to describe the state of the environment and
to measure the impact will depend on the nature of the impact in
question. They may be qualitative or quantitative variables
degcribing the ultimate impact (e.g. incidence of human
infection), or describing intermediate changes in environmental
health factors leading to the effect (e.g. area of vector
habitat, population of vectors, level of human contact with
infected water).

Methods of Prediction

Certain environmental changes can be modelled using formal
methods such as mathematical or physical simulation, and
experimental techniques in the laboratory and the field. But
formal prediction of health impacts is often difficult because of
our lack of understanding and the large degree of uncertainty
attached to attempts to simulate processes of transmission of
disease. Only through use of expert judgement based on detailed
information about the existing disease levels in the project
area, existing social conditions and experience from similar
projects elsewhere, can some indication of likely changes in
disease incidence be given.

Guidance on the methods that are available for each of the stages
in prediction identified in Table 3.1(a) is given in the
following sections.

Y
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Step 1: Obtaining Baseline Information

Baseline Information Required

Baseline information relevant to environmental health has two
components:

o information on the existing environment; and
o information on existing human health and exposure to
disease.

Baseline information on the existing environment is needed to
identify the important physical, biological and environmental
factors determining disease levels in an area. This may include
information on:

o transmission pathways for existing disease problems;

o specific vector species (of mosquito, snail, bird etc.)
responsible for the transmission of diseases;

[o] . data on vector and disease organism habitats, for
example preferred breeding and feeding sites, limiting
factors, e.g. existence of a dry season, water level
fluctuations;

o vector and disease organism life-cycles, breeding
periods, periods of maximum disease transmission

Information is also needed to identify the pathways by which
people are exposed to disease, for example:

o the size, location and characteristics of the existing
human population, particularly the degree of contact
with water, sanitation arrangements, and eating habits;

o current health problems; prevalent diseases and
immunities in the local population and in migrant and
incoming settlers, levels of infection, degree of
resistance of the population, any fluctuations in
disease with seasonality etc.
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Table 3.2(a) gives a checklist of baseline information on the
environment and human health which may be relevant to prediction
of health effects.

Table J.2(a)
CHECKXLIST OF POTENTIALLY RELEVANT TNPORMATION ON TAR PNVIRONMENT AND WHIINAN MEALTW

2.

wvisw exiseing int on om the ewvi and husen health and reisted subiects

{a)
>

ta)

(&
ta)
(e
{q)
(4. 1]

Y
(B}
(e

(1)

totdentologyt morbidity aad mortality ratew, qeograchical diseridutine, vector ecology.

Health and medical services: facilities, estaff, spe¢ial protjects ant oroarammes: 4dmacee of
daveloomenc, Lty and aN0 .

“ouen poolation smd its characteristics: sqgricultural, miqrane, noesdic. ece.; oodulation growen,
imeortance of mtgracory movesent, 4isslascament vithin the orotact avea.

~actle:r nuabers and economic impoTtance, orevalent Alsmasne.

Community snd housing cacterms: locatinns, teaiqn, construotion materials.

¥ater suooly, emcreta and wmete disuosal factlities.

Climatic cattarne: temperature, rainfall, vamidity, wind, ece.

Wager: surface water smd gqrowndwater, quality, oolluttion, Abundance snd smasonal vartacion, floors
and drougnts, seasonal variation (n tseoerature. .

Soil: ohysicsl and chemical characteristics, incluting oarmeantlity, stadtlity, salt contenc, acc.
Natural and cultiveted aquatic and land vegetations domestic and wtld snimals.

Cconomy: natiomal and local, sources and levels of income.

o i sava: lines, roada, villages, et2., of the rewion snd the vatershed, desian
olans of propoeed srofece, etd.

CarTy out surveys to check emiscing information ov fill is qaswe in 'mowiedaer recuires aseesswent and
collection of dasic dats by soecialists

ta)
(»

(a)

(Q)

(e}

n
(q)
tn

(§3]

Oetailed emideminiowy of sajor existing diseases and bhiolowy and ecology of orincical vectors.

fealth and sedical services, dissase and 1
effectiveness and resoarces.
maten and cattle sovement: RigTILOTY currents, thetr ariqin wnd oachs.

danitation: actual and cotential sources of wecer sunoly, investigation of groundwater sourcCes,
actual md cotential sources and routes of ocvllution, oractices involving wcer concact, and methorda
of excreta dispusal, cattls wetering and samure disvosal.

txisting end oroposed aqricultural croom and cractices: irrigation secthods, suitable croos,
rotation ia cultivstion and irrigation, use of oseticides and facrtilizers, their ‘ind smd weoune.

and activities. eveluation of

Local eonowys oresent status and orosoects for futare develooment.
Sociocultursl patternss opresent level and mossidle disturbance oroduced by the broject.

nginearing and opw y | 4 -d for scological, hwivological and geological
or soil scudies.
with a9 overating in the oraiert srea, their tvoe of sgtivitins and coesidtlity of

asnisnance md cnardinarinn.
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In order to provide accurate information for prediction of
environmental health impacts, it is necessary for information
obtained about the environment to be site-specific. Information
obtained in one area cannot be assumed to apply equally to a
different, although superficially similar, area.

For example, fluctuation of water levels has been found to
discourage breeding of Anopheles quadrimaculatus, and thus
outbreaks of malaria, in the Tennessee Valley, USA. Howéver,
the species of anopheles which is the main vector of malaria in
the Volta area, A. gambiae is favoured by fluctuations in water
levels as it prefers to breed in shallow sunlit puddles.
Similarly, different species of Bulinid snails have different
habitat requirement, so that it is particularly important to know
which species is the main secondary host for schistosomiasis
within a particular geographical area.

A checklist of points to consider in obtaining baseline
information is given in Figure 3.2(b)

Table 3.2(b)

CHECKLIST OF QUESTIONS ON OBTAINING BASELINE INFORMATION

le] What are the major health problems current in the
population, what is the level of infection and degree of
resistance?

o Wwhat are the environmental transmission pathways for

existing diseases?

o what habitats are important for breeding and feeding of
disease organisms and vectors?

o what are the life-cycles of important disease organisms
and vectors?

o what are the numbers, locations and characteristics of
existing populations?

o} What existing information is available on local
environmental and social conditions?

o what time~period and geographical coverage are necessary
for a survey of existing conditions to encompass
important temporal and spatial variations?
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Methods of obtaining Baseline Information

The first stage in obtaining baseline information is to establish
what information on the existing environment may already be
available: from local or national government statistics on
population and health, or from previous environmental and
ecological studies of the area.

In many cases it will be necessary to collect entirely new
information on an area. This may require:

o detailed fieldwork to establish which species of vector
are present in the area;

o vector population sampling to establish which particular
species are the main transmitters of disease:

o field observation over a period of time, to establish
the life-cycle, habitats and limiting factors for the
vector species identified;

o surveys of existing health problems, which may include
"  medical examination of a sample of the local population
over a period of time to establish levels of infection,
resistance to disease and disease variations with time.
(The sample of population examined should cover a range
of ages, occﬁpaticns and locations within the area);

o detailed observation of current social habits, in
particular detailed examination of sanitation, and of
human contacts with water to establish current
transmission routes.

A comprehensive survey programme for an area may require input
from a range of specialists, including medical specialists,
environmental health specialists, ecologists and biologists, over
a period of time sufficient to enccmpass seasonal variations in
habitats and life-=cycles.

A survey programme must be designed specifically for each
different location, taking account of local conditions and amount
of information already available.
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Step 2: Predicting Future Changes in Environmental Health Pactors

Information Required on Future Changes in the Environment

Surveys of the existing environment, as described in 3.2, provide
information about the environmental health factors which are
important in disease transmission. The next step in the
prediction process is to ascertain how the environmental health
factors identified as important will change following
implementation of a proposed development.

This consists of two stages:

Step 2A: Predicting changes to environment and habitat factors
favouring disease transmission

Step 2B: Predicting effects of changes in these factors on
disease vectors

In order to do this the following information may be required,
on:

o : the nature of the completed irrigated agriculture
development, for example the configuration of the
channels, spillways, storage ponds etc, steepness of
banks, materials to be used for construction;

o the construction phase of the project can also be
important, for example construction of access roads,
temporary accommodation for construction workers;

le] operation of the system: frequency of inundation,
maintenance of water levels, use of chemicals, etc.

Step 2A: Predicting Changes to Envirommental and Habitat Factors

The first stage is to see how the development will cause changes
to physical habitats for disease vectors and organisms, for
example: '

o effects of the irrigation system upon hydrology, levels
and velocity of water flow, rates of seepage from the
system, amounts, location and seasonality of standing
water (including temporary puddles), existence of wave
action;

o) effects of the irrigation system on water quality and
water temperature;

o whether currently vegetated areas be flooded, and if so
whether vegetation will be submerged or cleared prior to
flooding;

o availability of water supplies and/or personal hygiene

facilities within the scheme;



22.

o whether human waste will be disposed of into the water:

o effects of irrigation system structure, hydrolegy and
water quality on amounts and types of vegetation both
within and surrounding the water channels;

o effects of irrigation system maintenance (e.g. weeding,
clearing) on aquatic vegetation and channel bank
vegetation.

Table 3.3(a) gives examples of changes to environmental and
habitat factors which may have important environmental health

affaects.

Table 3.3(a)

ENVIRONMENTAL FACTORS FAVOURING INCREASED DISEASE TRANSMISSION

Vector

Disease

Environmental and Habitat
Habitat Factors Favouring
Increased Disease Transmission

Simulium sp.

Bulinid and
other aquatic
-snails

Anopheles sp.

Culex sp.

Mansonia sp.

Onchocerciasis

Schistosomiasis

Malaria and
arboviruses

Filariasis and
arboviruses

Filariasis

Fast-flowing, well aerated
streams (flow speed 0.7-1,2
m/s) ,

Slow flowing water, increased
aquatic vegetation, existence
of shallow banks around water
bodies

Varies greatly with species,
but in general favoured by
increased vegetation at water
body margins, continuous
inundation of fields of
irrigated crops, overgrown
irrigation channels

Existence of faecal polluted
waters in vicinity of human
gsettlements

Presence of roots and leaves
of aquatic plants to provide
anchorage

34
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Methods of Predicting Changes to Environment and Habitat Factors

Basic information on the nature of irrigated agricultural
developments, such as channel configuration, construction
materials, bank steepness etc is generally included in plans for
the proposed developments. Such plans should alsoc include data
on the operation of the proposed system - water levels and
velocity, presence of standing water and any proposals for water
supply and sanitation.

Accurate information on system failures, for example water leaks
and seepage, may be less readily available, but it may be
possible to infer likely failure rates from experience with
similar projects elsewhere. ( This information can be of great
significance in predicting likely effects on the environment, as
seepage can lead to the formation of large areas of standing,
stagnant water which may act as breeding grounds for disease
vectors).

To predict effects of dévelopments on hydrology. A number of
formal mathematical methods are available - some have been used
in environmental impact assessment. However, the majority of
these methods are designed to predict effects of developments on
existing water bodies. Predicting effects in new water bodies
created by an irrigated agricultural development is more
difficult. Some methods are available which may be appropriate
for application to particular irrigated agricultural
developments.

Formal mathematical methods may also be used to predict effects
on water quality. Again, the majority of methods have been
designed to predict the effects of new discharges or runoff into
an existing water body, and are thus inappropriate to predict
effects on water quality in a new irrigation system. However
data have been developed which allow the potential organic
pollutant load generated by a certain level of population to be
calculated. This information can be used to assess effects on
water quality due to disposal of human wastes in the irrigation
system.

Mathmatical methods may also be available for predicting
increased salt levels in downstream flows.

In each case the advice of experts in hydrology and water quality
should be sought to apply prediction methods and to interpret
their results.



3.3.4

24.

Step 2B: Predicting Effects of Changes in Environment and Habitat

Pactors on Disease Levels

Information on changes in environment and habitat factors is in
turn used to predict effects upon disease vectors and organisms,
for example:

Q

effects of irrigation system structure and hydrology on
disease organisms and vector habitats, e.g. feeding and
breeding sites; these can be affected, for example, by
steepness of channel banks, level or flow of water,
presence of standing water, frequency of inundation of
fields etc.;

effects of changes in vegetation on disease vector
feeding and breeding sites (for example, number of
shaded areas, amount of food available):;

effects of changes in disease vector and organism
habitats on organism and vector populaticns distribution
and longevity etc.

Table 3.3(b) give examples of ways in which changes to habitats
may affect particular disease vectors and organisms.

Table 3.3(b)

CHANGES TO THE ENVIRONMENT WHICH MAY AFFECT MOSQUITO VECTORS OF

DISEASE
Change in environment/habitat Effect
~ Simplification of the Allows one species of mosquito
environment to become dominant
- Increased surface water More breeding sites available
- Rise in water table May also affect species
- Changes in water flow composition as different water
conditions are preferred by
different species
- Microclimatic changes Allows for increased longevity
to give cooler and of mosquitos, increasing the
wetter climate probability of biting humans
more than once and thus
transferring disease
- Changes in human May provide additional
settment breeding sites; may allow for
increased biting of humans by
mosguitos
Source: Surtees, G.; "Effects of Irrigation on Mosquito

Populations and Mosquito~Borne Diseases in Man, with
Particular Reference to Rice Field Extension". In
Environmental Studies, Vol. !, p. 35=-42, 1970.
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Methods of predicting effects on disease levels

Predicting how changes in the environment will affect disease
vectors and organism life cycles is a complex procedure which
requires a thorough understanding of the specific vector and
environment concerned. It is often not possible to apply
information gained with one species of, say, mosquito or aquatic
snail to another, or to extrapolate from one environment to
another. .

The current state of ecological knowledge is generally inadequate
for the development of broadly~applicable methods for predicting
effects of environmental changes upon particular species with any
accuracy. Instead it is usually necessary to make an expert
judgement in each particular circumstance, based on as full
information as possible about the particular environment and
species concerned.

Table 3.3(c) gives an overall check list of points to consider
predicting future changes to the environment and man.

Table Y.3(c)

CHECKLIST FOR PRENDICTING FIFTIIRE CHANGES TO TH® ENVIRONMENT AND MAN

o

Q 0 0 ¢ o o

@ 0 o o

What {s the nature of the provosed 4development, what are the 4ifferent components which make up the
davelopment?

How will the development be constructed? wWhat temporarv structures and movements of ovecole will be reouired?

How will the development be operated? UWhat are the olans for maintanance scc.?

How will the development affect local hydrology? what will he tha flow velocitims, will there be standing
water etc.?

Will water suooly and sewerage systems be incoroorated in the development? Will wastes be disvosed of into
the water?

How will the develooment affect local water quality?

How will changes in water quality and hydrology affact aquatic and non-aquatie veqetation?
W{11l planned maintenance affect aguatic and non-aquatic veqetation?

Will changes in wvater quality and hydrology affect Aisease orgqanisa and vectotr habitats?
Will changes in veqetation affect disease organism and vector hahitars?

Will changes in Aisease organism and vector habitats affect organism and vector cooulations, distridution
and longevity etc.?

Will water within the system have uses other than irrigation, s.q. for Arinking, fishing, washing, etc.?
Where will human settlements be located in relation to the develooment?
Whae will be the level of human bodily contact with water?

What personal hygiene and eating hadits are likely to occur after the development, how will wvastes ba
disvosed of, are eating habits likely to be related to Aisease?

Will there be immigration to the area? what are the likely social habits and haalth status of =iqrants?
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Step 3: Predicting changes in Human Exposure to Disease

Information required about Changes in Human Exposure

Detailed information is needed on future human activities to
agsess the extent to which contact between disease vectors and
people will occur, thus indicating the importance of disease
factors identified.

Human activities may be affected in many ways by irrigated
agricultural developments. In addition to changing the
lifestyles of people already within the development area - for
example by introducing water supplies, or giving opportunities
for new forms of agriculture - developments may lead to
immigration of new populations to the area.,

Such populations may migrate to the development area either
during construction - construction workers, their families, and
others associated with them - or to take advantage of the new
opportunities for agriculture, and perhaps fishing, afforded by
the development.

This influx of people may lead to the introduction of diseases
not otherwise endemic in the area, and may also be associated
with increases in numbers of animals such as dogs and rats which
can act as a reservoir for disease. The new population may be
less immune to existing disease than the local population,
leading to an increase in disease incidence. In addition, the
stress of social disruption created by large—-scale immigration
may lead to a general increase in ill-health.

Information will thus be needed concerning future social patterns
and lifestyles to determine the likely human proximity to areas
forming habitats for disease vectors and organisms:

o human use of water following the development; whether
water within the irrigation system will be used for
washing, drinking, fisheries etc.;

o location of human settlements; whether these will be
clogse to water bodies, spillways and in general to
vector and disease organism breeding and feeding areas;

<) levels of bodily contact with water; for example
through washing in water and water based recreation,
through labour in inundated fields, through maintenance
of the irrigation system;

o human personal hygiene and eating habits; how will
wastes be disposed of, future hygiene practices, eating
habits related to disease (for example eating raw fish
or plants which may be infected by parasites;

o immigration to the area; how mahy migrants will settle
and when, information on social habits and health status
of potential migrants.
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Methods of Predicting Changes in Human Exposure to Disease

Prediction of opportunities for human contact with disease is
highly complex, not only because of the need for detailed
information on social attitudes and lifestyles, but also because
it is likely that the development itself may change these
attitudes and lifestyles; for example:

o development of a reservoir may allow fishing to become
important in an area. Increased agriculture may
attract an entirely new population of farmers to the
area, with quite different social preferences;

o an increase in the numbers of people within an area may
in itself force changes in lifestyle;

o the existence of reservoirs and water channels may
encourage water based recreation where none existed
before.

The number of variables to be considered is very high, and
accurate prediction is consequently difficult.

Information about current social preferences and lifestyles
within the development area may be obtained from previous
research surveys of the area. Some information may already be
available from Government social surveys or censuses.

Plans for the development may contain indications of expected or
planned targets for migration to the area, though of course these
targets may be exceeded or may not be achieved. Experience of
other development projects within the region may give some
indication of the social changes which may follow major
developments.

However it must be remembered that such experience should only be
extrapolated from one region to another with great caution.
Prediction must take the form of expert judgement based on as
full information as possible about the planned development and
current social preferences.

Step 4: Predicting Future Incidence of Disease (HIA)

Information on FPuture Disease Incidence

Health Impact Assessment (HIA) involves prediction of future
levels of disease. Information needed about future incidence of
disease may include:

o information on the level of incidence of a disease;

(o] information on the risk of a particular individual
contracting a disease. ’
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Changes in disease levels are related to changes in the
prevalence of disease organisms or vectors due to environmental
changes, and changes in human exposure to disease through social
changes and population movements. However disease levels within
a particular area will be affected by a wide range of other
factors unrelated to the project, which may also change over
time.

Methods of Predicting Future Incidence of Disease

Formal methods are not readily available for predicting future
incidence of diseasge. Instead expert judgement is needed to
raelate information on future changes in the environment and on
human exposure to disease to future disease incidence.

This process may be aided by examination of experience with
water-related development projects elsewhere, although again
extrapolation to different areas and projects must be treated
with caution.

Mathematical models of disease patterns do exist for certain
water related diseases, notably malaria and schistoscmiasis.
Most models so far developed are, however, only applicable to
existing endemic digeases within a given environment, They
cannot account for changes to the environment which will be
caused by a development. The relationships used in such models
could, in theory, also be ugsed to develop models which could
account for environmental change.

One model has been used in relation to water development projects
in Dezful, Iran*. The model produced was very simple, and its
accuracy in prediction has not been fully assessed as yet.

The model is based on regression analysis of data on disease from
cne particular location only and is highly site-specific. It
would require considerable testing and recalibration before it
could be usefully applied to different environments and different
developments.

In general, assessment of the direct health impacts of a
development must be a matter of judgement on the broadest
available evidence by experts with experience of local health
factors and disease incidence.

*Rosenfield, P.L. and others. "“Development and verification of a
gchistosomiasis transmission model®” in American Journal of

Tropical Hygiene 26 (3), pp 505-516, 1977.
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MITIGATING MEASURES

Introduction

In previous sections of the report we have described the types of
health effects which may be associated with irrigated
agricultural developments, and how such health effects may be
predicted. Once the impacts of a development have been
predicted the question remains of what should be done to mitigate
these potential effects.

Even when all development alternatives have potentially serious
enviromment health effects,the overall benefits to be obtained
from the development may outweigh the adverse effects. In that
case the introduction of mitigation measures to minimise adverse
effects will be essential to ensure the success of the project.

Choice of Mitigating Measures

In Table 2.2(a) we indicated the various factors which may
determine the effects of water related developments upon health,
particularly relating to infective diseases., Adverse effects on
health may be reduced by measures designed to influence these
factors (mitigating measures). The choice of mitigating
measures will depend upon:

o the exact nature of the project concerned; mitigation
measures may be specific to certain types of
development;

e} the stage of development of the project; certain

mitigation measures are only feasible at particular
stages, for example in construction or during operation;

o local climate and physical conditions (e.g. hydrology,
topography) ;
o the types of disease organisms and vectors which have

been identified as important in causing health effects;

o the aims of the project; mitigation measures must allow
the aims of the project to be achieved within the
required time-period;

o local social, cultural and political factors; these may
greatly affect the feasibility of certain types of
mitigation measures. -
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Types of Mitigating Measures Available
Envirommental mitigation measures have been classified by the WHO
Expert Committee on Vector Biolegy and Control into three major
groups: ‘
o environmental modification; that is large scale
alterations to the form of the environment, such as .
clearance of land before a project commences, drainage
and dewatering of areas around a project;
o envirommental manipulation; smaller scale control of
the enviromment during the operational phase using
physical, chemical and biological methods:
o] modification or manipulation of human behaviour or
habitats to reduce man-vector-pathogen contact.
Table 4.3(a) indicates the mitigating measures available within
each of these three groups for control of vector-borne disease.
Table 4.3(3)
TYPES OF MITIGATION MEASURES AVAILABLE FOR CONTROL OF VECTOR-
BORNE DISEASES
Vector or . X . ) Modification or manipulation
intermediste host Oiseases transmitted Environmental modification Enviconmaental manigulation of human habitation
or behavour
= Q‘§ o 5 E h:!
- S a S H > e
» 3 gs a .g' i S < L] g o
fgy F . 3Ff §5% 8% 2: o§¢
2 2 3 25 §gsi. 3 38 1%z 13§ § o3
s € § 3 3 £ 35:%23F 25 83,23 5 3
5 3 a.z-'gé'e.ggf 2 93 > 9 § o3 % 3
§ 3 § 3 § § 3333 F § 35§83 0§ 3% @
§ 8 & 3 3 E 385623 3 33 538 & &% 3 ¢
|Anophates mosquitos Malaria B Ik I I . T S S SO S S S A O S
Aquatic snails Schistosomissis T T I . T Y S S -
Culex and Aedes Filarissis; viral and ++ + + + 4+ - + - + + o+ o+ + o+ o+ +
mosquitos other di
Blackflies Onchocerciasis - - - - + ++2 - - - + - - + - - + -
Housatlies infantiie diarrhoes - - - - - - - - - - - - 4+ b+ ke = +
Tsetss flies African ' - - - - - - e+ - - - - - - - - + -
trypanosomiasis
[Triatomid bugs Chagas' disesse B - T e T T e s
Rat fleas Plague ----—---'—-----4-4»-4-‘;
Cyclops Dracontiasia - = e e e e m m e m e e e = e = -
Key: .
- = Lttle or no directly demonstrated value, or not applicabte. “
+ = Partaily effective {some species).
+ + = Primaniy effective (most species).
2Smail dams = adverse effect; large dams = good effect.

Scurce: World Health Organisation; "Environmental Management for
Vector Control: 3rd Report of the WHO Expert Committee".
Geneva: WHO, 1980. WHO Technical Report Series No. 649.




31.

Table 4.3(b) outlines the mitigation measures used in the case
histories, and the degree of success which they achieved in
reducing adverse effects on health. All three types of
mitigation measures have been used in practice.

The different types of mitigating measures are described in more
detail in the following paragraphs, listing the factors which may
affect their success or failure and the stage of the project at
which they should be used. Section 4.7 reviews the factors to
be considered in choice of mitigation measures.
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Tahle 4.1(h)
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Environmental Modification Measures

What Measures are Available?

Environmental modification measures are defined as permanent
physical transformations of the environment designed to prevent
or eliminate disease effects on human health. They involve
large~scale alterations to the environment of the project area,
designed to make the environment less favourable for organisms
and vectors causing disease. Environmental modification
measures include:

o modification of water body and water course forms to
reduce suitable habitats for disease organisms and
vectors, for example steepening channel banks to
discourage vegetation growth and encouraging high water

velocity;

o drainage and de-watering of potentially waterlogged
areas, to reduce potential disease organism and vector
habitats;

o] reduction of seepage from water bodies through improved

lining, again reducing potential habitats suitable for
disease organisms and vectors;

o} clearance of vegetation from areas prior to
construction, for example clearance of vegetation from
areas which are to be flooded to form reservoirs;

o} planting of vegetation less favourable to known disease
vectors and organisms, or favourable to competing or
predator species.

When and How Should Environmental Modification Measures be Used?

As environmental modification measures may involve major works,
they are best applied at the early stages of project development,
where they may be incorporated into project design. Certain
measures such as reduction of water seepage are part of good
engineering practice, which should be incorporated into all
projects.

The scale of environmental modification measures may mean they
are only feasible where major health impacts are anticipated.
However, in preventing a problem arising, rather than curing
effects once they have occurred, they may be highly effective in
reducing adverse health effects.
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Environmental Manipulation

wWhat Measures are Available?

Environmental manipulation methods are defined as those which
produce temporary conditions unfavourable to the transmission of

disease.

They are smaller-scale alterations to the environment,

which are carried out during the operation rather than the
construction of a project. Environmental manipulation may
involve physical, chemical or biological measures:

Q

Physical mitigation measures have been widely used in
relation to vector-borne diseases such as
schistosomiasis, onchocerciasis and malaria control.
Examples include scrubbing of vector breeding sites to
remove larvae, drainage of areas which have become
waterlogged and clearance of vegetation from water
channels and banks. Control can also be exercised
through regqulation of watexr salinity, flushing of
channels and water bodies through sluicing, and
manipulation of water levels.

Chemical mitigation measures have been used for the
control of vectors of water-based and water-related
diseases. They include spraying snail habitats with
molluscicides to reduce schistosomiasis incidence,
spraying mosquito breeding sites with DDT to reduce
malaria, and adding insecticides to spillways to reduce
Simulium populations and thus onchocerciasis levels.
whilst such measures have been used successfully, the
potential health effects of chemical contamination of
watar should always be considered.

In theory, biological mitigation measures are available
for control of habitats favourable to disease organisms
and vectors, through the introduction of competitor or
parasitic species. For example, plant species which
form a favourable habitat for disease vectors may be
controlled by the introduction of a competitor species
which will eventually exclude the unwanted plants.
Predator species which eat secondary host Bulinid snails
(Schistosomiasis) may be introduced to water bodies.

There have been few applications of biolecgical control,
mostly on an experimental basis. Lack of knowledge
about the long term effects of biological control
methods prevents their more widespread application.
However, research currently in progress suggests that
they may in the future provide effective means of
control without the safety hazards associated with use
of chemicals.
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4.5.2 When and How Should Environmental Manipulation Measures be Used?

Successful use of environmental manipulation measures depends on
sound ecological knowledge of disease organisms and vectors.
Such measures must be specifically designed for each particular
development, organism and environment, but it may be possible to
utilise knowledge gained elsewhere:

-+, o

Physical manipulation measures may be simple to
introduce into water-related developments if they are
anticipated in the early stages of development and
incorporated into the operation of the project.
However, there may be limits on their feasibility
related to the size of the project. It will not
normally be possible to produce regular fluctuations in
the level of large reservoir, nor to ensure that a large
number of irrigation channels remain free of weeds.
Nevertheless, well designed physical measures may be
highly effective in mitigating potential adverse health
effects.

The degree of success which can be achieved by chemical
mitigation measures depends to a great extent on the
degree to which chemical control can be efficiently
tailored to the characteristics of the disease vector or
organism concerned. As the aim of many water-related
development projects is to provide a plentiful supply of
relatively clean water, it is obviously not possible to
add large amounts of toxic substances to water.

In the case of onchocerciasis, chemical control of
Simulium species is aided by the feeding efficiency of
Simulium larvae: insecticides at very low
concentrations are absorbed and accumulated by the
larvae. In addition, if insecticides are added to a
spillway, the turbulent mixing of the water will
distribute the insecticide very thoroughly, and may
allow for transport of insecticide, and thus control of
Simulium species, for long distances downstream.

Where vectors (e.g. Bulinid snail vectors of
schistosomiasis) are clustered at limited sites in a
development, control by spraying at those points can be
highly effective. However, where the vectors are more
widely distributed, chemical contrecl is much less
effective and requires far larger amounts of pesticide
to be used. The same considerations apply to the use
of chemical measures for control of mosquitos.

Biological mitigation measures may in the future become
important for long-term control of habitats which
promote disease. At present expensive and time-
consuming research is required for their development and
this is likely to be justified only in exceptional
circumstances.



4.6.1

36.

Modification or Manipulation of Human Behaviour or Habitats

what Measures are Available?

Human-based mitigation measures aim to reduce adverse health
effects through reduction of human exposure to disease, for
example by: '

(=]

reducing contact between humans and infected or
otherwise harmful water through such measures as
provision of alternative gsafe water supplies, location
of gettlements away from main water bodies, or reducing
recreational and sanitary use of water bodies by fencing
them or making them appear unattractive;

ensuring adequate supplies of water for washing etc. to
assist in reduction of water-washed diseases;

reducing the possibilities for infection by water borne
and water based diseases relying on access of human
wastes to water for their transmission. Provisions for
sewage treatment and disposal (excreta disposal) can
prevent such access;

reducing the possibilities for transmission of water-
related diseases by chemotherapy treatment of human
carriers so that insect vectors are less likely to
become infected when biting humans;

reducing unintentional creation of suitable habitats for
disease organisms and vectors, for example by ensuring
adequate refuse disposal, and controlling man-related
animals (such as rats and dogs) which may be important
as secondary disease hosts;

provision of adequate health care facilities and health
monitoring for current residents and migrants.

When and How Should Human-Based Mitigation Measures be Used?

The majority of the adverse health effects of water-related
developments are associated with poor hygienic conditions. The
presence of disease vectors is only a hazard when they are able
to come into contact with disease organisms in man - either
through biting infected persons or through inadequate disposal of
human wastes. By improving health and hygiene, major reductions
in adverse health effects can be achieved. In additien,
measures such as provision of safe water and excreta disposal may
have beneficial effects on the health of the community as a

whole.

»
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However, the experience of the case-histories indicates that
human-based mitigation measures must be applied with care.

Often it is necessary to accompany the measures with a programme
of health education to stress their relationship to health
problems. In certain cases social customs may negate the effect
of mitigation measures, for example when residents prefer to use
streams for washing clothes, even when piped water supplies are
available. In this case human exposure to disease continues,
and the mitigating measure is unsuccessful.

Improved sanitation and water supply may be introduced most
efficiently into the design stages of a water-related project.
At this stage, too, mitigating measures designed to reduce
recreational and other human-water contact may be best
incorporated.

Factors to be Considered in Selection of Mitigation Measures

In Section 4.2 we indicated that a number of factors could
influence the choice of mitigation measures. Some of these
factors, the nature of the development and of the environment,
are unique to each development. However, more general guidance
can be given on the timing of mitigation measures during the
different stages of a development. Table 4.7(a) lists a series
of steps to be taken during the design, construction and
operation phases of a development, with particular reference to
infective diseases.

Prevailing institutional factors, as well as environmental
factors, may influence the usefulness of mitigation measures, and
should be taken into account. For example sophisticated
mitigation measures using heavy and complex machinery, must be
compatible with local maintenance and operating skills, supply of
spare parts, etc. Other measures may require training
programmes (for operators or local residents) or even legislative
support (for example concerning location of residential areas).
Such requirements must be balanced against availability of
resources in choosing mitigation measures.

In Table 4.7(b) we include a checklist of questions which should
be considered when selecting mitigation measures.
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t1.

0“12 Phase

2stablishaent of design criteria to minimise health hazards and to achieve the sdiectives of the “ealth
prograwee.

Cvaluation of crelimtnary orofect 4esians and altsrnatives..

facaBlishment of provosed Dractices of WACeT~SVEIten managenent And their effanss an vectot habitacs.
Prelininary desiqn end ootions for canal lining, overcesses and other structures-

?inal detailed design of works in the veservolir

(8) Shoreline wodificacion md imorovement

» Clearance and discosal of trees and brush, of manemade structured and Fances
te) Relocation of roads, villages, cemecaries. shrines, eec.

(q) Oisgharge structures sifed for wacer-ievel requlacion and Aownstresam flushing.

Pinal detatled dssiqm of wrhke in irrtqation schemes

ta) tqualising ressrvolirs and nigNE~sLOTAGe tONdR, VAEN NECeSSSTY

[(§-1] Canals and Arains

(e? Requlating scrugtures, Jates, sluices, etd. and distribueing chambers
(4} On~farm water use

(e} Groundwatsr use and control

(£ Potential for (ncorporating domestic water suvoly.

Pinal decailed Zesign of Jsasures and works in cowmmities

{a) Selection of sites for new commnities distant “ros water sources

[£.1] Provision of safe, edequate and convenient water sunoly and sewaqge discosal svscems

te) Recreetion: orovision of safe oonds as altstnatives to infected wvatsr dodies, yoorss qrounds, eee,
(4) Other orotective measures, such as QT ing, sure drainage, gqeneral sanitation and

public laundry insctallacions.
Provisions for saintenance asctivities and their financing.

-8 i ad

(a) fequlating structures for measuresent and control of wacer discharge and veloctty

(%] Gaces reguired for ravid drying and flushina of irvigaction sudsystees

te) AMjustuent of watar salfaity in coastal dreeding-sites through the installation and cosration of
qates .

(L.} ater-level regulation in mmall reservoicrs by seans of autometic siohon soillways

{e) Sale crussings and bridqes over canals and drains

[§4) tining of canals and drains, closed or subsurface conduits.

tahanceneat and simnlification of chamical and diolowical conevrel

(a} Cesign of discensers for chemical apolication attached to or incorvorated into requlating
structures, metal rakas and screens agqainst snatls

(4] Access toads and oatha for survetllance anwt joraving, clear water lanes and landinas (or boaes.

Healeh adugation of the ohlic and develoamnme of commurity parcicipacion.

Construction Phase

1. Realth on of the {on labour foree.

2. Soscial facilities for dissese control and tr ag the uction site.

3. Adequate housing end sanitary facilitise for comstruction worvers and their Camilies.

‘. Surveillancs of infections in imuorced mantower end logal nooulation.

S. Monitoring, vaccination, treatwent of local ssoulacion mnd eltiwinacion and 1L of endenic di .
especially those with cotsnctal for intenstificacion with orotect coveration.

8. el )| ton, erosion, suillage, sir and weeer sollution, Alsocosal of wastes, aesthetic
alterations, etc. . -

7. InsDeCtion o ensure that construction is carried out sccoriing to health destdns.

2. Wealth sducation of the public end develocomemt of communiry sarticivacion.

Operations Phase

1. Allocation of funds, assigmeamt of sealf and imolewentation of Aisease control oroqrawmet.

2. surveillance, screening and trescment of (nfected oetsons.

3. tacablishment of oractices and scherdules for the cumtrol of wosquitos, snails, “lies, weeds, etc.

4. gstablisnmene of peactices and schedules for wacer-level requlation.

S. Maintenance and modernisation of structures and othe? woris.

LT} ool icacion of chemical and diological methods for veceor end weed control.

T. Orainaqe of all wacer collections around the reservoir.

e Prevention and correction of excCesiive seeDeqe.

9, On=£farm water RaNagERent .

0. Overstion, maintenance, levrovesent and develooment of water sucoly and sewge Aisvosal svscems, qeneral
sanitacion.

1. Realth education of the oublic and develooment of community oarticioation.

7. tvaluacion of vector and disease pattern changes, afficacy of concrol ocroqtawmes, scudy and imolementacton
ol amendwents or alterations to laorove resules.

13. Prevaracion of seriodic and special revorta for infofmation ourposaes.

Source: Woerld Health Orqanisacion; “Ynvirormencal ‘anagement for Vactor Control: lrd Secort of the WHO Cxomre

Committee. Cenevac WNO, 1980, WHO Technical Regort Series No, 449,
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Taible 4.7(d)

CHECKLIST OF OUESTINNG ON MITIGATION MRASHRES

o

0 0 o o o

o

Can the design of water body or water courde forms be modified to reduce habitats for diseasa organisms and
vectors?

Can ootentially waterloaged areas be dratined or de~warered?

Can seapage from watercourses ba raduced by tmanroved lining?

Will prior «<laatrance of vegetatinn aiA water quality imorovemene?

Can selective vegetation olanting minimise Aismase organism and vector habitacs?

Can water levels be manipsulated to control A{sease vectors?

Can water quality be controlled through flushing and salinity requlation to control dissase vectors and
organisms?

Can disease vectors be physically removed by flushing, scrubhing or Arainage?
Can insecticides, molluscicides and bactaricides he used to control disease organisms and vactors safely?

Can biological control be used to excluda Aisease vectors through comoatition and/or raduction of habitat
availability?

Can disease levels be reduced through orovision of safe water suoolies for drinking and washing?
Can adequate excreta and refuse Aisposal facilicias he provided, hoth Auring and after conseruction?
Can human/water contact be reduced through location of settlements, fancing of wacer bodies, etc.?

Can health education for current and future residents aid in reducing accidental creation of disease vector
and organism habitats, and in general reducing transmission of disease?

Can medical screening and tr t by ch herapy reduce the posaibilities for disease transmission?

Will adequate health care monitoring and treatment facilities be availables for current, future and temoorary
tesidents?
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Se ORGANISATION AND PRESENTATION OF INFORMATION FOR THE DECISION
MAKER

S5.1 Introduction

Setl.1 An EHIA forms one input into a decision making process in which a

choice is made between:
o implementing the project as proposed;:

o designing measures into the proposals to prevent or
minimise undesirable effects (mitigating measures);

o] choosing an alternative development to achieve the same
basic objectives with less impact on the environment;

o or abandoning the project altogether.

In practice the choice between alternatives is usually less clear
cut, the ultimate development may be a compromise between a
number of options. In many circumstances there are no
alternatives except to proceed (with or without mitigation) or to
abandon the project.

Se1.2 The aim of EHIA is to provide the decision maker with the best
possible information on the environmental health effects of
alternative courses of action - including the alternative of "no
action" - and on the possibilities for mitigation. The decision
maker will then weigh the beneficial and adverse effects of the
available alternatives against each other and against the other
costs and benefits of development, in taking his final decision
on whether to allow the project to proceed and in what form.

S.1.3 A number of guidelines and methodologies have been developed to
advise on this stage in the context of a general Environmental
impact Assessment (EIA). We review these in Annex 2, as they may
equally be used to present the results of an EHIA. A number of
conclusions and recommendations are drawn about the most
effective way of communicating the results of EHIA to the
decision maker.

The recommended approach requries the team:

] to present information about all the impacts of
alternative courses of action;

) to identify those impacts which are crucial to the
decision:

o to illustrate how the decision might be affected by
different judgements about the relative importance of
impactse.

This is therefore a process of organising and presenting the
results of the assessment in a way which is most useful to the
decision maker.
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The recommended approach does not aim to identify "the preferred
alternative”, but to enable the decision maker to make the best
informed decision taking into account all the relevant issues.

Presentation of Information on Impacts of Altermatives

Information on the impacts associated with alternatives can be
most effectively presented in a matrix format. A simple form
covering health and other environmental effects is shown in
Table S5.2(a).

Table 5.2(a)

A MATRIX OF IMPACTS VS. ALTERNATIVES

Impacts Alternatives

I II III Comments

Water Pollution

Air Pollution

Ecological Effects

Health Effects

Effects on
Landscape

Effects on
Culture and History

Social Effects

Etce.

The purpose of this matrix is to provide a summary of all the
information obtained in identifying and predicting impacts.

The alternatives forming the horizontal axis may relate among
other things to:

o different development approaches, e.g. one large
reservoir versus several smaller reservoirs:;

o different timing for stages in the development;
(o] different development locations;

o) different processes and working methods;

] different methods of mitigation;

and should always include the alternative of "no action"”.
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The impact categories forming the vertical axis, will include all
the potential effects identified in the first stage of the
assessment.

The information presented within this first matrix will be the
results of the prediction stage.

In presenting this information several key points should be
remembered:

o the matrix should include as much real information as
possible about the nature, size and significance of
effects;

o cross-references should be given to the text of the

report for further information about the effects and the
methods used to predict them. Where experts are asked
to advise on prediction of impacts they should be
identified and their conclusions explained and
justified. Where predictive models or other methods
are used, the methods should be described and their
likely reliability assessed;

o information on effects should be presented in a way
which is understandable to the non-expert reader.
Technical matters should as far as possible be
translated into everyday terms;

o where there is uncertainty or no information this should
be clearly indicated;

A checklist of the items that should be covered in the matrix is
given in Table 5.2(b).

| Table S.2(b)

A CHECKLIST FOR INFORMATION ON EYFECTS

The Rature and Extent of Effecta

o Magnitude

o frequency and duration - short or long term, continuous or intermittent, increasing or decreasing with
time, accidental or hazardous

o Geographical extent - local, regional, national, global

o The groups and interests in the community who are affected (including economic interests, minority groups,
recrsation, conssrvation, etc.)

o The reversibility or irreversibility of the effects. Can the effects be mitigated?

o whether the effect involves committment of non-renewable resources

o whether the effect involves establishing a precedent for future activities which cumulatively may have a

much greater effect in the long term

Significance

-] The importance or uniqueness of the affected environment or the people or interests affected

o The controversiality of the effect

quality standards, "no deterioration” objectives, etc.)

) Whether the effect threatens endangered of protected species or habitats, or protected sites (historic,
cultural, archaeological, scientific)

o Whether the effect violares any legal standards or policy objectives for environmental protaction {e.g. air

If there are many different alternatives and impact categories to
be presented in the matrix it may be useful at this stage to
further summarise the information. This can be done by ranking,
scoring or rating (see Table 5.2(c)) but ranking and scoring are
not recommended for use at this stage for the reasons given in
the table.
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Table 5.2(c}

RANKING, SCORING AND FATING

Rank ing

In ranking the alternatives are ordared in terms of preference with regard to each Iffect Category, as showm Selow:

———
RANKING OF ALTERNATIVES
Impacts Alternatives
I (84 j94 4
A 13¢ 2nd rd
[] 13¢ 2nd rd
C 2nd 18t Td
[+] 2Nnd 3rd ST
As a means of ising ing ion ranking pressnts ane sajor problem, that is:
o loss of imformatiom.

Ranking provides no informstios about the absoluts or relative importance of impacts. T™he reader has no information about
how good or bad the prefarred alternactive is or about the differences betwesn the first, second and third alternacives. An
initial fsading of the example sbove might sug thae Al ve [ is best overall; but if all cthree altarnacives have
asjor adverse effacts in categories A and 5 and I is only slightly less dad than IX and III, whilst alternacave (I is such
better than I or II in catagory C, this aight lead to II being idenctified as the preferred alternative.

This conclusion caanot de resched ca the basis of the information provided by rimd.nq.

The use of ranking is not therefors recosmended.

Scoring
In ‘scoring 4 numarical scale is set up for each Impact Catequry (e.g. =10, 1-100, ...). Altsrnacives are then scored
according to their relative or absolute P in each gory. An example is 3hown below:
SCORING OF ALTEZVMATIVES
Iepacts Alternatives
1 11 11X Scale
A Q9 4 -10
3 1 ]
C 8 10 -10
) 17 24 1 =100

Scoring systams can be used to axrive ag the “preferred altaraative® by weighting the acores for esach lapgact Category and
adding cthe weightsd ecores to give a total for each altarnative.

There are four basic prodiems inberent ia this approachs

o like ranking, scoring results in loss of information for the decision meker who is provided vith lnformation abous
the relative effects of altsrnatives but not about their absolute effects. The decision maker nseds real
information about the sagnitude and eignificance of effects in order to make judgements about the envirommental and
othexr costs and denefits of the proposed asctivityr

] scoring systems need accurate and detailed information about the effects of alternacives. Often this is not
available in EIA because of lack of resourcss and/or knoviedge. Any uncertainties or assumpGCions involved un
providing the dacs necessary to define scores will be disguised in appsrently precise numbers:

o the outcome of scoring and weighting is very depsndent on the definition of Impact Categories. 12, for exasple,
saveral different categories were defined for health effects, this aight leed to a greater emghasis on heelith in
the final result chan if only one health cacegory was defined. This problem of Impact Category definition spplies
in all attampes to summarise EIA f{indings, but particularly in approaches involving numerical analysis:

[ ] the selection of appropriate wights to represent the combination of interests in the affected community can be
very difficult, particularly as it can involve political judgaments about the importance of different interests.
If the CIA study team or any other selected qroup af pecple are used to define weights, their conclusions and
thecefore the "preferred alternative” will depend on their particular attitudes and interescs.

The use of scoring, and in particular of scoring and weiqhting to define the “preferred altsrnative”, is therefore not
recomsended .

Racing

In rating the alternacives are also placed on a scale for esch effect category but the 3cale is verdbal (nominal) rather than
aumerical. A simple example of a verbal scale is: HIGH, NEDIUN, (OW, as shown in the example below:

VERBAL RATING OF ALTEIMATIVES
Tapacta — Alternacives
X IX IIx Comment s
A NONER MED . M¥0 .
8 v, LOW? | LOW vED .
[+ HIGH MED? (vl
O oW LOwW 7 LOW

To help the reader interpret the summary results:

o the alternative with the lowest ispect ln each category is shaded;
o areas of uncertainty are highlighted (?);
° and very severe impacts are highiighted ().

cantifued.
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Table S.2{c} (Continued)

RANKING, SCCPING AND RATING

A more complex rating system is shown below:

RATING ASSIGNMENT SYSTEM POR EVALUATION MATRIX

*5 Major long term. extensive benefit (highest posaible rating)

+4 Major benefit, but characterised as either short term or o'f limited
extent

+3 Significant benefit:; either lorg term covering a limited area,
or short term covering an extensive area

+2 Minor benefit, but of a long term or extensive nature

+1 Minor benefit over a limited area

0 No impact

-1 Minor adverase effects over a limited area

-2 Minor adverse effects, but of a long term or extensive nature

-3 Significant adverse effects: either long term covering a
linited area, or short term covering an extangive area

-4 Major adverse effects but characterised as either short tem
or of limited extent

-5 HMajor long term, extensive adverse effects { lowest possible
rating)

In this example numbers are used for convenience, to indicate the different levels of impact. It might be more reasonable
to use symbols such #8 o0, &, o, », @:

-] firstly because they avoid the temptation to add up numbers to give a total for each alternative;

o and secondly because they give a more immediate visual representation.

Experience with the use of these verbal rating approaches, particularly using symbols, suggests that they are an effective
mechanism for communication. They provide a basic level of information which can be readily appreciated and which leads the|

reader to ask the right sort of quastions about the trade-offs that need to be made between impacts and alternatives.

The use of verbal rating for, vhere necessary, summarising effect vs. alternative information is therefora recommended,

5.3 Identifying Cruciél Issues

The next stage in organisation and presentation of information
involves identifying the key issues which will affect the
decision.

A "key issues” matrix can be developed which excludes certain
alternatives and impact categories from further consideration:

o firstly any alternatives where impacts fail to meet
envirommental standards or where the alternatives are
considered to be unacceptable for some other reason may
be excluded;

o] secondly, any impact categories where the difference
between alternatives is not relevant to the decision,
may be excluded; for example if none of the
alternatives have any significant effect in one impact
category, this category may be excluded.
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In the examples shown in Table 5.2(c) it might be possible to
exclude Alternative III because of its severe impact in Category
C, and to exclude Impact Category D because all alternatives nave
low or very low impact {(see Table 5.2(4d)).

Table 5.2(4d)

THE KEY ISSUES MATRIX

Effects Alternatives Comments
I IX e
A Health No m' e e 0 ® 00 0000
IMPACT “
B Air Quality V. LOW Low eccscecsvene
C Ecology HIGH MOD. I disturbs a unique|
wetland ecosystem
. II destroys a foresy
- system found
widely threughoutt
the region

The reasons for excluding alternatives or impact categories must
be clearly explained.

This process will result in a simplified matrix showing the
principal trade-off that the decision maker must make, for
example between the impact of Alternative I on ecolegy and the
impact of Altermative II on health.

Illustrating the Implications of Different Trade-Offs

Finally it may be helpful for the decision maker, to show how his
decision would be affected by different judgements on the
importance of impacts.

For example, at a very simple level:

o "if impact on ecology (C) is considered to be of
overriding importance then Alternative II would be
preferred, while if impact on health (A) is of
overriding importance then Alternative I would be -
preferred”.

In this way the decision maker is shown how his own judgements
will affect his final decision.
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At this stage it may also be possible to introduce the other
factors affecting the decision, such as cost and technical
feasibility.

Usually at this stage the analysis is reduced to a small number
of key alternatives and impacts. The important trade-offs can
be clearly explained in the text of the report. However in
cases where there are still several alternatives and impacts to
be considered the trade-offs may not be so clear. In these
circumstances it may be justifiable to use scoring and weighting
systems to illustrate the implications of different judgements.

This can be done by setting up the analysis with different sets
of weighting factors so as to show how different priorities would
give rise to different outcomes. This approach should, however,
be used with care; in particular tests should be carried out to
show how sensitive the outcome is to small changes in weighting.
Also the reader should recognise that none of the weighting
scenarios developed may actually reflect his real preferences and
should therefore treat the results with the necessary caution.
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REQUIREMENTS AND RECOMMENDATIONS FOR FURTHER WORK

Requirements for further development of EHIA

In Chapter 1 adverse environmental health impacts which may
result from irrigated agricultural developments were described.
In the following chapters the ways in which such impacts can be
predicted and mitigated were examined giving guidance based on
past experience in EHIA and EIA.

It is clear from these chapters that EHIA remains a relatively
undeveloped subject. Whilst a number of studies have examined
effects which have occurred following water~related developments,
few attempts have been made to predict such effects before they
occur. Our state of knowledge about transmission of disease, and
the ways in which environmental factors affect transmission, is
still inadequate for accurate prediction. Whilst a number of
research programmes are underway on the subject of disease
transmission, few have considered the problem of prediction.

In order to improve the development of EHIA, therefore, a range
of further work is required. Recommendations for such work are

outlined below.

Recomnendatiéns for further work on EHIA

A range of further work may be carried out to improve the
accuracy and efficiency of Environmental Health Impact
Assessment. This might include: :

o Preparation of further guidance on steps in prediction
of environmental health effects:

Step 1: Obtaining data on the baseline situation.
Development of detailed guidance on
identification and measurement of
environmental health factors important for
EHIA.

Step 2A: Predicting changes to environment and habitat
factors. Improved and detailed guidance on
methods available for predicting how
environmental factors will change following
implementation of a development.

Step 2B: Predicting effects of environment and habitat
factors on disease levels. Development of
guidance on predicting changes in vector and
organism life-cycles.

Step 3: Predicting changes in human exposure.
Development of guidance on how human exposure
may change due to practical, behavioural and
immigration factors following implementation
of a development.
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o * Development of detailed guidance on how information on
effects on environmental health factors may best be
presented to decision-makers, and to local medical
experts carrying out HIA.

a Detailed evaluation of the success and failures of
attempts to mitigate adverse potential nealth effects.
This would include development of guidance on selecticon
of appropriate mitigation measures.

In summary, whilst methodologies and guidance for EIA have been
developed extensively by many different organisations, guidance
on ERIA is sparse. Development of more detailed guidance on
prediction, information presentation and choice of mitigation
measures may assist in the wider application of EHIA, and
avoidance of the unacceptable effects which poorly~planned
irrigated agricultural developments have sometimes caused in the
past. .
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ANNEX 1

Case Histories of
Water Resource and Agricultural
Irrigation Development Projects
and Water Related Infection
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CAUSE OF EFFECTS

MITIGATION MEASURES:

SUCCESS OF

MITIGATION MEASURES:

RECCMMENDATIONS
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Nagarjunasagar Dam

Irrigation

State of Andhra Pradesh, Southern India
1970

Genu valgum, a crippling bone disease associated
with skeletal fluorosis, developed in young people,
especially males. 75% of cases were in the age
group 10-20 years.

Water seepage from the dam raised the sub-soil
water level, in turn increasing the soil alkalinity
and providing suitable conditions for increased
uptake of molybdenum by sorghum. Increased
dietary intake of molybdenum increased the
excretion rate of copper. This copper deficiency,
coupled with skeletal fluorosis which was endemic
in the area, resulted in genu valgqum.

No measures have been taken

No information is available

o Provision of drinking water from the same
canals which irrigate the land to reduce
fluorosis, since canal water contains less
fluoride than the village well water.

o Nutritional rehabilitation programmes based
on complementary diets of rice and wheat as
these crops do not take up molybdenum to the
same extent as sorghum. Both these crops
are grown and consumed by the more affluent
members of the area amongst whom the
incidence of genu valgum is low.

Agarwl, A.K.; "Crippling Cost of India's Big Dam",
New Scientist, p. 260-261, 30 January 1975.







A3

NAME OF PROJECT

St. Lucia Water Supply

TYPE OF PROJECT Introduction of household water supply to reduce

schistosomiasis prevalence

LOCATION H Caribbean Island of St. Lucia

DATE : 1966 to 1980

EFFECTS 3 Schistosomiasis was endemic, with half of the
100,000 population exposed to Schistosoma mansoni
infection.

CAUSE OF EFFECTS : o Exposure to cercaria-infested water resulted

from the following activities:

- carrying water from river to household;
- washing clothes;
- bathing;
- swimming;
- fording rivers.
o The degree of body exposure and duration of

exposure were the major determinants.

o The biological cycle of Schistosoma mansoni
coincided with that of the village
communities. Cercarial density peaked
during the middle of the day as did the
intensity of human activities, notably
washing.

MITIGATION MEASURES: Three approaches were tried:

- chemotherapy;
- molluscicides;
- prevention of human-water contact by

provision of domestic water supplye.

SUCCESS OF o In terms of per capita costs, chemotherapy

MITIGATION MEASURES: was the most economic and most effective
method, reducing new infections by 78%.
This compared with a reduction of 55%
following the use of molluscicides and S50%
from improved water supplies.

o Medicine was only effective in areas where
infection was rampant and had little impact
where infection rates were low.

o Widespread snail extermination proved
expensive and although a great majority of
snails were destroyed it only required a few
survivors to reproduce and rapidly repopulate
an area.



RECOMMENDATIONS
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o The provision of dcmestic water supplies,
laundries and swimming pools proved most
costly. For these measures to be successful
the social habitats of river washing and
bathing would have had to be changed.

Strong health education programmes were
deemed essential to motivate people to use
the new facilities.

o The benefits from an overall improvement in
community health resulting from improved
water supplies may, however, have justified
the additional cost of such a programme.

None made
Dalton, P.R.; "A Socio=-ecological Approach to the

Control of Schistosoma mansoni in St. Lucia", Bull.
erd. Hltho Orq. 14_, po 587‘595, 19760

Unrau, G.0O.; "Water Supply and Schistosomiasis in
St. Lucia", Prog. Wat. Tech. 11(1/2), pp. 181=190,
1978.




NAME OF PROJECT

TYPE OF PROJECT

LOCATION

CAUSE OF EFFECTS

AS

Kainji Dam

Hydro-electric power, irrigation, fishing and
navigation

River Niger, Nigeria

1964 to 1968

(o]

Increased prevalence of urinary
schistosomiasis (Schistosoma haematobium) but
only at localised foci around the shoreline
where infection rates increased from 30% in
1970 to 70% in 1972. Only around 5-10% of
the shoreline supported the vector snail
(Bulinus globosus).

Elimination of Simulium damnosum, vector of
onchocerciasis, both around the lake and for
10 miles downstream of the dam.

Sharply sloping banks and wave action
prevented water weed growth which would have
encouraged vector snail establishment.

Schistosomiasis only occured in limited
areas:

- where there was intensive human
activity, e.g. ferry jettys;

- on the eastern shoreline where the banks
were relatively flat and so supported
vegetation, which provides shade and
humidity for aestivating vector snails.

High water turbidity did not favour snail
establishment.

Onchocerciasis was reduced because of:

- reduced water flow upstream of the dam
destroyed Simulium damnosum breeding
sites;

- periodic changes in lake level due to

seasonal flooding provided an
unfavourable enviromment for Simulium
damnosum as well as for the snail vector
of schistosomiasis, Bulinus globosus;

- frequent adjustments of spillway release
to match the varying lake level caused
river level variations downstream of the
dam, preventing Simulium damnosum
breeding for 10 miles downstream.




MITIGATION MEASURES:

SUCCESS QP

MITIGATION MEASURES:

RECOMMENDATIONS
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During construction phase:

- implementation of an onchocerciasis and
malaria control programme to protect the dam
labour force;

- Simulium damnosum breeding sites Ereated with
0.33ppm to 2ppm DDT for 30 minutes each 10
days.

During construction phase:

- Simulium damnosum easily was reduced in
treated areas. Rapid reappearance and
recolonisation of breeding sites however,
indicated that neither larvae nor adults were
ccampletely eliminated. (Re-infestation may
have occured from untreated areas some
distance from the lake):

- Simulium damnosum eggs and pupae were not
susceptible to DDT;

- effect on malaria incidence hard to assess.
The disease continued to be highly prevalent,
probably due to mosquitoes developing
resistance to DDT.

o Molluscicides should be used at focal points
where schistosomiasis was prevalent.

o Health education to prevent establishment of
schistosocmiasis.

o Prevention of weed growth on eastern

shoreline which may result in gswampy
conditions suitable for the vector snail.

Imevbore, A.M.A.; "The Kainji Dam and Health", in
Man-made Lakes and Human Health, Stanley, N.F. and
Alpers, M.P. (Eds.), Academic Press, London, 197S,

Waddy, B.B.; "Research into the Health Problems of
Man-made Lakes, with Special Reference to Africa”,
Trans. R. Soc. Trop. Med. Hyg. 69(1), 39-50, 1975.
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Lesotho Water Supply

Village water supply improvements

South africa

1974

The population suffered high morbidity and
mortality especially in under-five year olds, due
to diarrhoea and gastro-enteric diseases. These
diseases and infectious skin diseases were the main
types of reported water related diseases.

o

o

Poor personal and domestic hygiene and
inadequate sanitation.

Poor nutritional status.

Construction of improved water supplies.

o

The improved water supply raised water
quality, but did not affect the quantity used
nor the pattern of domestic and personal
hygiene.

Faecal-oral diseases, namely diarrhoeas and
typhoid, had a similar prevalence in villages
with and without piped water. Piped water
supplies, in altering only water quality,
influenced transmission by waterborne
mechanisms. The failure of piped water to
influence faecal-oral diseases indicate that
they are not primarily waterborne in Lesotho.

The improvement scheme also failed to affect
the prevalence of skin and eye diseases.

The following recommendations were made to be
incorporated into future water supply improvement
schemes to achieve significant reductions in water
related diseases.

personal body washing and clothes washing
facilities should be constructed to improve
personal hygiene;

major change in disposal of excreta; (under
10% of households had latrines);

health education programme to improve
domestic and personal hygiene. Programme to
be directed at specific unhygienic practices;
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- health education programme to improve food
hygiene plus an investigation into key areas
of food contamination;

- improvement in rural health services to
record and treat water-related diseases more
effectively.
L]
H Feachem, R. et al; "Water Health and Develomment:

An Interdisciplinary Evaluation™, London, Tri-Med
Books, 1978. »
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Kariba Hydro-electric Scheme

Hydro-electric power

Zambezi River, Zimbabwe

Completed 1958, Filled 1963

o Infestation of inlets and backwaters of the
lake by vector snails heavily infected with
schistosomiasis, though the main stream of
the Zambezi had been relatively free of

schistosomiasis prior to dam construction.

Schistosoma haematobium had increased by 70%
in children 10 years after completion.

o Sporadic cases of trypanosomiasis in areas
away from the lake, previously free of the
disease.

o Snail populations encouraged by:

- reduced water flow;
- shoreline growth of weeds such as

Salvinia auriculata.

o Raising of water level pushed back tsetse fly
into areas further from the lake. However
as the vegetation in these areas did not
provide the double canopy of shade which the
tsetse fly prefers, this invasion was short
lived.

o within the immediate surroundings of the lake
trypanosomiasis declined due to the
inundation of the tsetse fly habitat.

An extensive snail control programme was
implemented.

No information available

None made

Webster, M.H.; "Medical Aspects of the Kariba
Hydro-electric Scheme", in Stanley, N.F. and
Alpers, M.P. (Eds.) Man-made Lakes and Human
Health, Academic Press, London, 1975.
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TYPE OF PROJECT

LOCATION

DATE

EFFECTS

CAUSE OF EFFECTS s

MITIGATION MEASURES:

SUCCESS OF
MITIGATION MEASURES:

all

The Guayama, Guaja%aca and Lajas Valley Water
Development Projects

Joint hydro-electric and irrigation schemes

Puerto Rico

1974

o

Effects on schistosomiasis transmission
varied widely between schemes.

The irrigated southern coastal plain near
Guayama became a major endemic zone for
schistosomiasis 15 years after construction
in 1974.

In contrast, the more recent Guajataca system
and Lajas Valley project have experienced no
problems with schistosomiasis.

The differences in schistosomiasis transmission
between different schemes indicates that
transmission was encouraged by:

waterlogged and swampy land, present on the
southern coast. This provided a suitable
habitat for the growth of snail vector
populations. The more recent schemes were
located on sandy porous soil;

slow water flow, as found in swampy areas,
also encouraged snail population growth.

The Lajas Canal was unsuitable for the
establishment of snails due to the high water
velocity;

poorly designed irrigation systems. The
Guajataca system had more efficient water
control devices than the poorly designed
southern coast system, and had fewer night
storage ponds.

Drainage of waterlogged areas.

Use of the predator snail Morisa cornuarietis
for bioclogical control.

A snail control programme was initiated in
the Lajas Valley when the irrigation system
began operatinge.

Drainage was efficient in eliminating snails.
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o Biological control was found to be cheaper
than using chemicals.

o The Lajas control programme, by starting at
the same time as the irrigation operation,
prevented any transmission.

None made

Jobin, We.R.; "Tropical Disease Bilharzia and
Irrigation Systems in Puerto Rico", J. Irrig.
Drainage Division, ASCE, P. 307-322, September

1978.
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El Bir and Foum Gleita Reservoir Schemes
Dam construction for rice irrigation (Proposed)

Gorgal River in Fourth Region of Mauritania, West
Africa

Initial proposal made in 1974

It was predicted that there would be an increase in
the incidence of schistosomiasis especially in
young males (infection rates already ranged from 14
- 78% in 10 year old school children). Prevalence
rates were already highest in M'Bout, the closest
town to the proposed reservoir.

o Although schistosomiasis was endemic in the
area, transmission was limited by the dry
season. A perennial irrigation system would
remove this limiting factor allowing survival
of vector snails through the dry season.

o Snails were encountered in or near existing
rice fields but not in the main rivers,
suggesting that the proposed areas for
irrigation were likely to become snail
habitats.

No quantitative estimation of the future
rates of schistosomiasis was attempted.

No mitigation measures were suggested. No
information available on implementation of the dam
proposal.

No information available

None made

Jobin, W.R., Negrofi-Aponte, H., and Michelson,
E.H.; "Schistosomiasis in the Gorgol Valley of
Mauritania”, Ame. J. Trop. Med. Hyg._2§j4), p. 587~
574, 1976.
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LOCATION

DATE

CAUSE OF EFFECTS

MITIGATION MEASURES:

AlS

Tana River Basin, Kano Plains, Yala Swamp and
Taveta Irrigation Schemes

Irrigation
Kenya
Proposed 1975

It was predicted that expansion of the four
irrigation systems by a total of 17,000 ha would
significantly increase the prevalence of
schistosomiasis in these areas.

Schistosomiasis was already endemic in Kenya and
snail breeding was intense around the existing
irrigation schemes:

Tana River Basin
Schistosoma haematobium - up to 100%
infection
Schistosoma mansoni - up to 22%
infection in
children at key
focal points

Kano Plains

Schistosoma haematobium - around 4%

' infection
Schistosoma mansoni - up to 62%
infection

Yala Swamp
Schistosoma haematobium - 6.5% infection
Schistosoma mansoni 17% infection

Taveta
Both Schistosoma haematobium and Schistosoma
mansoni were transmitted through the year

The high prevalence of schistosomiasis resulted
from the provision of perennial water supplies to
each scheme, and continual man-water/contact
through agricultural practices.

Extension of these systems would provide a larger
breeding habitat for the snail vectors (namely
Bulinus pfeiffi, Bulinus globosus and Bulinus

sudanica) and so increase schistosomiasis infection

rates.

No information available.
under development,

Scheme currently still



SUCCESS OF

MITIGATION MEASURES:

RECCMMENDATIONS
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No information available

o) Incorporation of public health surveys into
preliminary investigations concerning
irrigation development. Data, then to be
used to determine feasibility of the project
and to provide information to estimate the 5
public health requirements.

o Immediate measures should be taken to prevent
egtablishment of snails.

Application of molluscicides (e.g. N=-
tritylmorpholine) before and during
construction and at key focal points where
man/water contact is high.

o Studies on the application of health
education to the local population.

o Improvement of sanitation and overall housing
facilities.
o Location of new villages away from irrigation

channels and drains.
o Provision of chlorinated water to villages.

o Continual medical examination and treatment
of the communities for schistosomiagis.

Choudhry, A.W.; "Potential Effects of Irrigation on
the Spread of Bilharziasis in Kenya", East African
Medical Journal, S52(3), pp. 120-126, 197S.
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Malumfashi Agricultural Development Project

Irrigated agricultural development with up to 50
small earth dams

Malumfashi, Kaduna State, Nigeria
1977 to 1978

Increased incidence and transmission rate of
schistosomiasis, especially Schistosoma

haemotobium.

o Significant changes in the proportions of
different snail species present in low-earth
dam lakes to give dominance by Bulinus
globosus, previously limited as water sources
dried up during dry season. Bulinus
globosus is the major secondary host of
Schistosoma haemotobium.

o Increased human water contact activities
(fishing, bathing, swimming and playing),
predominantly amongst males, who account for
77% of envirommental egg contamination and
83% of infected population.

None noted

No information available

None made directly, but warning given that with the
construction of more small dams planned, and with
potential increases in human/ water contact through
development of fish farming possible,
schistosomiasis is likely to remain at a high level
in the absence of control measures.

Bradley, A.K. and other; "Malumfashi Endemic
Diseases Research Project I", Annals of Tropical
Medicine and Parasitology, Vol. 71, pp. 443-449,

1977.

Tayo, M.A. and others; "Malunfashi Endemic Diseases
Research Project IV", Annals of Tropical Medicine
and Parasitology, Vol. 72, No. 5, pp. 483-486, 1978

Tayo, M.A. and others; "Malumfashi Endemic Diseases
Research Project XI", Annals of Tropoical Medicine
and Parasitology, Vol. 74, No. 3, pp. 347-353,

1980.
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s

EFFECTS (PREDICTED):

CAUSE OF EFFECTS s
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Gambia Estuary Barrage

Irrigation and water conservation

Gambia

1979 - pilot study of barrage (construction has not
yet taken place)

(o]

o

Extension of risk of malaria upstream.
Increase in malaria transmission and deaths
especially in young age groups (62% of
working population likely to be affected by
increase in malaria).

Increase in filariasis.

Invasion of schistosomiasis-transmitting
snails into area and their establishment with
rapid population growth.

Increase in schistosomiasis infection rates.
Increase ip enteric infection.

Increase in social diseases.

Possible introduction of trypanosomiasis.
Increase in bird transmitted viruses.
Permanent change of water regime upstream of
barrage from alternating fresh and brackish
to a permanently freshwater environment will

allow colonisation by Anopheles gambiae, a
freshwater breeding mosquito.

Expansion of irrigated agriculture will
provide further mosquito breeding grounds.

Young age groups are less immune to malaria
resulting in higher mortality rates.

'Ponding’' of the river behind the barrage
will encourage local vegetation growth which
in turn may provide a habitat for mosquitoes
such as Mansonia africanus and Mansonia

uniformis, vectors of filariasis.

Elimination of salinity and tidal
fluctuations from the estuary will enable
snail vectors to invade irrigation channels
from surrounding areas, resulting in an
increase in the incidence of schistosomiasis.
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o Reduction in river flow rate will allow these
snails to migrate further upstream increasing
the area at risk to schistosomiasis.

o Douwble cropping of rice paddies causing the
soil to remain moist for most of the year
will allow worm eggs, if deposited in faeces,
to develop and become infectious. This
could increase transmission of worms such as
ascaris, hookworms and whipworms, causes of
enteric diseases.

o Increase in population around barrage due to
workers and their families may assist in the
spread of social diseases to neighbouring
towns.

= Poor food preparation and handling resulting
from the failure to cope with the population
increase will assist in the development of
enteric infections.

° Human trypanosomiasis can be passed from man
to man. Immigrant populations may introduce
this disease.

o The lake may attract virus carrying bird
species.

Elimination of snail vectors by allowing saline
water to flow into the lake resulting in a tidal
rise and fall of water levels.

No data availabla: barrage not yet constructed

° Collection of data on the impact of the
barrage construction activities in relation
to the prevalence of disease, levels of
health facilities and services.

o Collection of data on the incidence of vector
borne diseases prior to barrage construction.

o Monitoring and surveillance of vector
movements.
o Setting-up disease vector control unit

consisting of a multi-disciplinary team of
experts from engineers to entomologists.

o Vector control measures:

- insecticides on mosquito breeding sites,
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- irrigation channel design (e.g. flow,
water level fluctuations, bank linings,
cross~sectional shape) to prevent snail
establishment.

Provision of safe and adequate domestic water
supply.

Chemotherapy where the population is
cooperative,

Education in hygiene, personal and communal.
Adequate planning for sanitation schemes.

Provision of health centres.

"The Gambia Estuary Barrage Study - Stage II", The
Gambia River Basin Development Organisation,
(Unpublished), 1979.
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Srinagarind (Chao Nen) Dam
Reservoir with associated agricultural development

Quae Yai River, Kanchanaburi Province, West
Thailand

1978

o Following dam construction an increase in
malaria prevalence in the population from 16%
in 1972 to 25% in 1977 was recorded.

le] Waterborne parasitic diseases, such as
schistosomiasis, did not appear to have
increased.

Construction of the dam resulted in major changes
in habitats, particularly with the clearance of
forests for crop cultivation. This favoured the
mosquito species most implicated in malaria
transmission in the area (Anopheles minimus),
leading to this species becoming dominant in the
area.

No measures noted

No information available

o Malaria control measures were recommended
considering the possibility of
intensification and spread of malaria to less
immune migrant populations.

o Although waterborne parasitic diseases such
as schistosomiasis and filariasis did not
appear to be a threat to public health, it
was recommended that surveillance should
continue for waterborne parasites and their
immediate hosts.

Bunnag, T., Sornmani, S., Pinithpongse, S. and
Harinasuta, C.; "Surveillance of Waterborne
Parasitic Infections and Studies on the Impact of
Ecological Changes on Vector Mosquitoes of Malaria
after Dam Construction", Southeast Asian J. Trop.
Med. Pub. Hlth. 10(4), p. 656-660, 1979.
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Tanganyika Planting Co. Sugar Estate

Irrigation scheme

Northern Tanzania

1968

Invasion of the irrigation network by snails, in

particular Biomphalaria pfeifferi (host of
Schistosoma Mansoni). Prevalence of

schistosomiasis rose to 85% in field workers on the
estate. )

The provision of perennial slow flowing irrigation
water allowed the invasion and establishment of the
vector snail.

Implementation of a three year programme of control
using molluscicides and chemotherapy.

o Two molluscicides used:

- N-tritylmorpholine, dripped into
headwaters of the irrigation system at
the rate of 0.025 mg of active
ingredient per litre for 5 days every 7
weeks for 3 years;

- Niclosamide, sprayed on drainage ditches
and standing water every 10-12 weeks
after snails had been detected by
routine sampling.

o A mass diagnosis and treatment campaign was
then carried out to find and treat existing
infections.

o The meolluscicides were successful in reducing
transmission and, with medical treatment,
prevalence of infection was reduced by about
50%.

o It was estimated that, on this estate, the
costs of future snail control measures would
be covered by savings derived from a
reduction in the number of drug treatments
required. Savings derived from increases in
productivity would be an extra advantage as
would the overall improvement in community
health.

It was concluded that snail control on this sugar
estate was a feasible and worthwhile undertaking.

Fenwick, A.; "The Costs and a Cost-Benefit Analysis
of an S. Mansoni Control Programme on an Irrigated
Sugar Estate in Northern Tanzania", Bull. Wld.

Hlth. Org. 47, p. 573-578, 1972.
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Tennessee Valley River Project

Dam construction for flood control, hydroelectric
power and navigation (around 20 dams)

Tennessee, USA
1933 to present

Large increase in anopheline mosquito production,
and a consequent increase¥in the incidence of
malaria

The impounding of large areas of water
significantly extended the areas suitable for
mosquito reproduction

The Tennessee Valley Authority was established in
order to implement an integrated pest management

programme, which can be divided into two general

categories:

A. Pre~impoundment measures: to identify and
possibly eliminate problem areas prior to
impoundment.

These measures included pre-impoundment

" surveys prior to and during construction in
order to identify problem areas and insect
vectors. Consequently it was possible to
make a number of environmental modifications
to resolve these problems:

i. Reservoir basin cleaning, to remove
trees that would have penetrated the
water surface and so possibly provide
sites for mosquito production;

ii. Shoreline modifications, to prevent
aquatic vegetation growth and to
eliminate depressions that would hold
water during reservoir drawdown, both of
which would normally favour mosquito
production.

iii. Drainage ditch construction to connect
depressions to the main reservoir.
Mosquito control would then be
facilitated by water level fluctuations
which occur in the reservoir.

iv. Dyking and dewatering of the extensively
vegetated shallow water areas to
eliminate mosquito breeding.
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Post-impoundment measures which included
environmental modifications and manipulations
of zones with potentially high man-mosquito
contact.

- ¥

i.

ii.

iid.

iv.

be.

i.

ii.

iii.

Environmental Modifications:

Dewatering required the continuocus use
of pumps and flood gates to sufficiently .
vary the water level in the shallow

zones for effective mosquito control.

Shoreline modifications were made also
after impounding.

Periodical drainage maintenance was
required to remove silt and vegetation
and go ensure proper functioning.

Habitat modification through the
planting of water tolerant tree species
such ag the baldcypress tree (Taxodium

distichum) were made in an attempt to

create an environment unsuitable for
mosquito breeding.

Environmental Manioulation:

Water level management involved weekly
fluctuations of one foot in some
regservoirs whilst a gradual water level
recession was practiced in others during
the mosquito breeding period.

Vegetation control measures included:

. water level manipulation,

. herbicidal control,

. mechanical control of shoreline
growth (mowing),

. biological control (use of
herbivorous figh).

Tillage of grassy depressions and river
flood plains to control floodwater
mosquitoes.

Insecticides were used in specified critical
areas to reduce man/mosquito c¢ontact only as
a supplemental control measure when the
environmental management measures did not
produce the desired level of control.
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o Dewatering could not be operated cost-
effectively in several zones and so allowed
heavy mosquito reproduction. Fortunately at
that time, these areas were not closely
associated with human activity.

o Shoreline modifications successfully
prevented mosquito breeding along the shore
and proved as cost-effective as the use of
larvicides.

o Tree planting on the shoreline successfully
controlled the mosquito numbers by:

- shading, which eliminated most of the
shoreline vegetation required by
mosquitos for breeding;

- accelerating the rate of dehydration of
flood plain depressions during summer
months, thereby reducing the mosquito
breeding potential in these transient
pools;

- changing the mosquito fauna from a
species complex which rapidly disperses
from the breeding area to one which
remainsg closely associated with the
wooded habitat.

o water level management was the most effective
single mitigating measure although to be
optimally effective it required support from
the other methods mentioned.

le] Tillage was effective in controlling
mosquitoes by burying ova to a deoth
sufficient to prevent larvae emerging.

None made

Tennessee Valley Authority and United States Public
Health Service: "Malaria Control on Impounded
Waters"”, US Government Printing Office, Washington
D.C., 1947.

Breeland, S.G. and Pickard, E., 1964: "Cultural
Attempts at Control of Floodwater Mosquitoes in
Small Plots in the Tennessee Valley Region of North
Alabama", TVA Division of Health and Safety,
Quarterly Progress Report, 1964.

Cooney, C.J. and Bates, A.L.: "Environmental
Management Measures for Vector Control", Office of
Natural Resources, Tennessee Valley Authority, T.
Usa, 1982.
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Ubolratana Dam Complex

Hydroelectric power, irrigation, floed control,
fishing and recreation

Nam Pong District of Khon Kaen Province in
Northeast Thailand

1964-1966 (Ubolratana) and 1964-1970 (Nong Wai Dam
- Diversion)

o

High prevalence of intestinal parasitic
infections in both the indigenous population
and new settlers: 52-80% infected with
helminths, 9-20% infected with protozoa.

Prevalence of opisthorchiasis high (27-70%).
About 6-7% of fish collected from water beds
were infected with opisthorchiasis
metacercariae.

Some evidence of leptospirosis in man and
rodents.

Many cases of eosinophilic meningitis
admitted to provincial hospital from the Dam
region.

No evidence of human schistosomiasis.
No evidence of increase in malaria.

Increases in the number of animal reservoirs,
intermediate hosts and infective agents of
endemic diseases. Local fish harbour
opisthorchiasis and the local custom of raw
fish eating allows this to spread to man.
Also increase in numbers of snail hosts of
parasites which also attack man.

Meningitis was increased by increased
presence of rats in new development, which
harbour the infective agent Angiostrongylus

cantonensis, and increased numbers of the

snail vectors, Pila sp.

Health education programmes in villages to
discourage eating of raw fish, and encourage
sanitation measures.

Malaria Eradication Project of Thailand has
been active in the area. (No details
available).
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o Results from a small number of villaqe%
indicated great reductions in oarasitic
diseases following construction and use of
hygienic latrines.

o Low level of malaria indicated success of
Malaria Eradication Project.

o Further health education to improve eating
habits and general nutrition.

o Further research into variations in eating
patterns is required. :

Harinasuta, C.; "Ubolratana Dam Complex, Thailand",
_Eﬂ.Stanley, N.F. and Alpers, M.P. (Eds.), Man-made
Lakes and Human Health, Academic Press, London,
1975.

»
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Kisumu Rice Irrigation Schemes
Irrigated agricultural development
Kisumu, Kenya

Pilot schemes in operation from 1970

o Increased incidence of certain arbovirus
infections, particularly onyongnyong fever,
which is endemic, This is part of a general
change in the pattern of arboviruses to which
man is exposed due to change in mosquito
species composition.

o Increased incidence also of malarial
parasites and increased infant mortality.

o No evidence of schistosomiasis increase,
o Six ecological consequences of irrigation
were identified as affecting mosquito
populations:
- gimplification of the environment;
- increased surface water;
- higher water table:
- changes in water flow;
- climatic changes towards wetter and
cooler conditions;
- human population changes.
o Simplification of the habitat reduced the

total number of animal species:

- irrigation favoured ground-pool species
such as Anopheles gambiae and Culex;
- Anooheles gambiae is most prevalent in

young rice plants and would be further
favoured by change to two rice crops per
year.

o) Higher humidity in the atmosphere above rice
fields also favoured mosquito survival and
increased longevity, thus increasing the
chances of an individual surviving to bite
more than once and transmit disease from one
vertebrate host to another.

From outset of the scheme irrigation water was
treated with molluscicide 'Frescon' to control
schistosomiasis snail-hosts.

Very few Bulinus or Biomphalaria snails found in
irrigation area. No increase in schistosomiasis
recorded.
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o Further research required into effects of
changing plant distribution and abundance on
mosquito species comwvogition.

o Prior study of effects before changes %o
environment are made.

Q Study of effects of agricultural oractice on
mosquito numbers. »
o Good land management and irrigation control

to reduce mosquito increases.

o Study of effacts on other vertebrate hosts of
human parasites.

o Study of human factors (housing, sanitation)
affecting mosquito populations.

(These recommendations were taken up and a large~-
scale health study, the Kisumu Study, was
ingstituted).

Surtees, G.; "Effects of Irrigation on Mosquito
Pooulations and Mosquito-Borne Diseases in Man,
with Particular Reference to Rice Field Extengion”,
_ég_Environmental Studies, Vol. 1, pp. 35-42, 1970.

Simpson, D.I.H.; "The Kisumu Study”, in Stanley,
N.F. and Alpers, M.P., Man-made Lakes and Human
Health, London, Academic Press, 197S.
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Blue Nile Irrigation Projects
Gezira-Managil and Rahad Scheme

Water conservation and irrigation
Sudan

Gezira=-Managil begun 1925 completed 1960
Rahad bequn around 1975 completed 1982

Increased infection rates of Schistosoma mansoni
from 5% of population in 1944 up to 80% in 1973.
Schistosomiasis currently affects around 50% of the
population.

During initial stages of the development, between
1925 and 1935 there was a major increase in
malaria.

o Provision of slow flowing water in irrigation
channels favouring the vector snail.

o Increase in human water contact due to the
irrigation scheme.

o Increase in population in irrigated areas.

o Early build-up of malaria due to influx of
farmers from infected areas.

Establishment of Blue Nile Health Project. The
control programme, run by the National Coordination
Board, included the following integrated control
measures:

- extensive community education;

- chemotherapy for schistosomiasis control:

- medical treatment of diarrhoeal diseases;

- malaria treatment based on laboratory
diagnosis;

- use of chemical, biological and environmental

methods for mosquito and snail control (£1
million per year spent on molluscicides);

- extensive improvements in domestic water
supply to reduce man/water contact;

- construction of pit latrines;

- community action on drainage and sanitation.

o Reduction in locally acaquired schistosomiasis

infections, and prevalance of infection
imported from other endemic areas reduced by
50% within the new Rahad zone. No evidence
of locally acquired infections in a study of
3000 school children. Following use of
molluscicides no infected snails were found
in this zone during 1981,
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Schigtosomiagis still endemic in Gezira-
Managil zone.

Within all zones the use of anti-malaria
insecticides (within houses) and larvicide,
and presumptive treatment with chloroquinone
maintained malaria transmission at a low
level.

Prevalence of the parasite in children ranged
between 0.4% to 1.4%.

Widespread resistance of the mosquito
Anooheles arabiensis to malathion required a

new ingsecticide - fenitrothian.

Full implementation of the Blue Nile Health
Project with continuous monitoring of its
success.

Replacement of chemical control with
alternative vector control measures such as
environmental and biological control of
snails and mosquitoes, improvement in basic
health services, permanent modification of
agriculture and domestic water use and
changes in human behaviour,

Amin, M.A.; "Schistosomiagis in the Sudan", in Arid
Land Irrigation in Developing Countries,
Worthington, E.B. (Ed.), Pergamon Press, Oxford,

Panel of Experts on Environmental Management for
Vector Control (PEEM), Report on the Second
Meeting, Nairobi, 14-20 September 1982, WHO,
Geneva, 1982.
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Soe Dam

Reservoir

Upper Region of Ghana

1965

Increase in prevalence of onchocerciasis. Prior
to construction the nearest breeding place for the

vector Simulium damnosum had been 14 miles to the
South.

(e} Fast flowing water in the dam spillway (3.5
to 4.3 feet/sec) favoured Simulium breeding.

o The concrete of the spillway provided a
suitable support for the Simulium eggs.

o Larvae were able to migrate to areas of
higher water velocity when water flow
decreased.

o Non-submerged pupae hatched when the

surrounding air was sufficiently humid.

The following methods were used:

o Stiff brushes to remove Simulium damnosum
- larvae from the concrete face above the water
line.
o 5% DDT sprayed on the concrete against

attached larvae.

o 0.1 ppm DDT in form of an emulsion added to
the water.

o Variations in water flow.

All methods had some success (not specified)

None made

Burton, G.J. and McRae, T.M.; "Dam Spillway
Breeding of Simulium damnosum Theobald in Northern
Ghana", Ann. Trop. Med. Parasit., 59, p. 405-411,
1965.

Lewis, D.J.; "Some Recent Observations on African
Simuliidae"™, Proc. 11th Int. Congr. Entomology,
Vienna, 1960, 3, p. 131, 1962.
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Ord River Dam

Irrigation, power and tourism

East Kimberly, Northern Australia

Completed 1963

o Changes in bird-mosquito-~arbovirus-man
equilibria. So far, no major increase in
human disease had occurred.

o Malaria and schistosomiasis are not currently
found in the area, though species capable of
acting as vectors are present.

o) Changes in the environment resulted in

ecological and evolutionary changes in the
prevalence of various arboviruses.

o Anopheles sp. capable of carrying malaria
parasites was found to be present in the
area.

No measures suggested

No information available

o Continual surveillance of malaria and
arbovirus situation.

o Identification of freshwater molluscs to
determine whether they can act as
intermediate hosts for schistosomiasis
species.

Stanley, N.F.; "The Ord River Dam of Tropical
Australia”, in Man-made Lakes and Human Health,
Stanley, N.F. and Alpers, M.P. (Eds.), Academic
Press, London, 1975.
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Aswan High Dam/Lake Nasser

Hydro-electric power and irrigation, with
additional fishing and recreation at Lake Nasser

Upper Egypt and northern Sudan
1960 to 1969

o A 10-fold increase in urinary schistosomiasis
Schistosoma haematobium giving an infection
rate of 100% in some communities.
Introduction of Schistosoma mansoni,
intestinal schistosomiasis, and its increase
to high levels of incidence.

o Increases in malaria currently limited by
confinement of Anooheles gambiae to Southern
Sudan. However, should the species be
introduced, environmental conditions would
favour its expansion.

o Creation of conditions for transmission of
waterborne diseases in a previously arid
area, through water being constantly
available. In agricultural areas irrigated
by water from the dam, change from periodic
to perennial irrigation greatly increased the
prevalence of schistosomiasis.

o) Increagsed human contact with water
facilitated increased incidence of the
disease.

o Large scale snail control was estimated to be

not economically feasible due to the
extensive shoreline zone.

No data available

Careful and comprehensive planning involving multi-
disciplinary studies on the natural environment and
modifications brought about by the projects, as
well as on the human aspect in relation to
adaptability to new environment.

Brown, D. and Deom, J.D.; "Summary: Health Aspects
of Man-made Lakes",.EE_Ackerman and others (Ed.),
Man-made Lakes: Their Problems and Environmental
Effects. American Geographical Union, 1973,

Farid, M.A.; "The Aswan High Dam Development
Project", Stanley, N.F. and Alpers, M.P. (Eds.), in
Man-Made Lakes and Human Health, Academic Press,
London, 1975,
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The Volta Dam

Hydro-electric power, fishing, navigation,
irrigation

Ghana

Begqun 1962, Lake Filled 1967

o

Extension of mosquito breeding habitats (but
malaria was already endemic).

Significant increase in urinary
schistosomiasis from 3% to 70% in surrounding
villages. 2 million people had the disease.

Reduction in the prevalence of onchocerciasis
above the dam,

Reduction in Tryvanosomiasis.,

Creation of opportunities for the spread of
yellow fever.

Provision of breeding sites for the most
important malaria vector Anopheles gambiae
due to the extensive shoreline (6400 km).
This species has a wide range of breeding
habitats including shallow waters which would
exist in parts of the littoral zone and in
isolated pools near the shore.

Schistosomiasis, originally only sporadic,
was encouraged by the environmental
conditions created by the lake:

- slow water flow, preferred by the vector
snail;

- establishment of aquatic plants which
support the snails and their eggs. In
particular the species Pista stratiotes,
Salvinia nymphellula, Lemnna sp. and the
submerged plant Ceratophyllum demersum
were responsible for harbouring many
snail species especially Bulinus
truncatus rohlfsi host of Schistosoma
haematobium resulting in an urinary
schistosomiasis epidemic;

- movement of large numbers of peovle to
the lake, taking advantage of the
productive fishing has greatly increased
human-water contact;
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- Simulium damnosum breeding sites
flooded. Absence of moving water
further prevented breeding;

- inundation of tsetse fly
(trypanosomiasis vector) breeding areas
initially reduced its pooulation:

- the yellow fever mosquito Aedes aegyoti
breeds in discarded containers and pans.
Although the lake itself would not
create conditions favouring increased
incidence, it was feared that the
movement of people to the shore would
encourage breeding.

o Herbicides used locally to control the weeds
which supported the vector snails for
schistosomiasis.

o Widespread measures for snail control

congsidered unfeagible due to the extent of
the shoreline.

o Prevalence of schistosomiasis was lower on
the eastern shore due to the steep
unprotected shoreline which discouraged weed
growth with which the snails are associated.

o Fluctuations in the water level to control
the vector snail were considered unfeasible
due to the size of the lake and also because
this would orovide habitats for Anooheles

gambiae.

Herbicides succeeded in removing weeds from the
immediate shoreline, encouraging the movement of
people to these areas. However submerged weeds
survived away from the shoreline and it was feared
that the incidence of schistosomiasis would
increase due to the higher human population
density.

o Discourage human access to the lakeside by
the provision of alternative and conveniently
placed water supply systems in villages.

(=] Health education programmes to complement the
above measures.

o Improved sanitation, preventing human wastes
reaching the lake or its tributaries.

o) Routine medical surveys.

A3

o
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fe) Continual surveillance and assessment of
ecological changes.

o Multi-disciplinary approach should be adopted
to dam design.

Obeng, L.E.; "Health Problems of the Volta Lake
Ecosystem”, in Stanley, N.F, and Alpers, M.P.
(Eds.), Man-made Lakes and Human Health, Academic
Press, London, 1975.

Obeng, L.E.; "Should Dams be Built? The Volta Lake
Example", Ambio 6(1), pp. 46-50, 1977.

Rosenfield, P.L.; "The Management of
Schistosomiagis", Resources for the Future,
Washington, 1979,
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Achelcos Water Development Scheme

Irrigation Scheme

Thessalian Plain, Greece

1981

Q

Increase in abundance of mosquitoes {though
not carriers of malaria)

Pogssible immigration of foreign workers
infected with malaria .

The two factors above may result in an
increase in malaria

Possible increase in arbo viruses, carried by
mosquitoes and migrant birds (via mosquitoes
to man)

Although malaria has been eradicated, the
chief vectors, A. superpictus and A.

sacharovi, remain in large numbers. An

increase in the mosquito population will be
encouraged by the impounding of water,
providing a suitable breeding habitat.

Workers from malarious countries will be
attracted inta the area by employment
opportunities

Mosquitoes and migrant birds will be
attracted to the water development area

Public authorities are aware of the possibility of
re-establishment of malaria from imported cases.
Careful malaria surveillance is carried out.

Although there are imported cases of malaria

(many of which are unreported) no cases of
indigenous malaria have arisen from these. So far
control has been successful.

None made

Environmental Resources Ltd, 'Preliminary
Environmental Impact Assessment of the multi-
purpose Water Development Scheme in Thessalia
/Acheloos’', Report for WHO, April 1980.

)
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St. Paul River Development

Hydroelectric Power Scheme

Liberia

1982

o Increase in the incidence of malaria

o] Possible increase in onchocerciasis

o Increase in the incidence of schistosomiasis,

particularly Schistosoma haematobium

o Malaria is already holoendemic in Liberia (ie
a large proportion of the population harbour
the parasite). The impounding of water would
extend the mosquito breeding habitat
favouring an increase in transmission of the
disease.

o Onchocerciasis is already widespread in
Liberia, particularly in the St. Paul area
(50% of the population being carriers of the
parasite). The provision of rapid waters
associated with the spillways of
hydroelectric developments would encourage
breeding of the vector fly (Simulium sp).

o Extension of the habitat of the vector snail
Bulinius globosus. At the moment, the
distribution of the vector snails and
consequently the transmission of the disease
is limited.

Active research and clinical programmes aimed
at the prevention and cure of onchocerciasis.

No data available
None made

o Liberia Electricity Co. 'St. Paul River
Hydroelectric Development, Feasibility Study.
Vol. IV ; Environmental and Socioeconomic
Considerations'. Chas. T. Main International
Inc., Liberia, Oct. 1982.
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INTRODUCTION

In the following pages a number of published reports are
reviewed, which aim to give guidance on procedures and methods
for EIA.* We have noted where guidance is given on:

o

methods for identification of impacts using checklists,
matrices and networks;

methods for prediction of the magnitude of impacts;

methods for assessing the significance of impacts using
verbal rating scales, ranking and scoring. Where
methods of scoring and weighting (or alternative
approaches) for identification of the preferred
alternatives are described these are noted.

Various examples illustrating guidance from these sources, are
presented in the Attachments in this Annex.

Examination of the practical successes and failures of the
various approaches described leads to a number of key conclusions
and recommendations concerning EIA methods:

i.

EIA comprises three main phases:

o - identification of impacts to be studied; this
requires examination of alternatives and their
interactions with the environment as it develops
over time;

o prediction of impacts: that is determining the
nature and extent (or magnitude) of changes in the
environment and in human and biological receptors
affected by the proposed development alternatives;

o organisation and presentation of the results of EIA
in a form that is useful to the people who must
make decisions about the proposals. This involves
assessing the significance of impacts and
presenting them in a form so that alternatives can
be compared.

An additional stage, not usually addressed explicitly in
guidelines and methodologies, in the selection of
mitigating measures.

This review is abstracted from an in-depth study prepared by
ERL and published in 1981 [Ref. 21]. Reference is also made
to reviews by Clark [Ref. 22], Susskind (Ref. 23], Siu [Ref.
24]), Dickert [Ref. 25], Canter [Ref. 26], Warner and Preston
(Ref. 27)], Bissett [Ref. 28], USACE [Ref. 29], Hobbs and
Voelker [Ref, 30], Smith [Ref. 31], Lee and Wood (Ref. 32]
and Jain [Ref. 33].
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Identification of impacts is a key to EIA; if the full
range of possible impacts are not identified at the
start of an EIA the detailed investigation may take the
wrong direction and fail to address key issues until a
late stage in project planning, if at all.

Checklists and matrices may provide useful guidance for
identification of impacts but they should be used only
as a starting point. The range of impacts associated
with any development is always unique and it is
impossible to be comprehensive in a checklist. They
are provided as "aide-memoires® rather than registers of
impacts, and should be used within the context of a
broad-ranging examination of the specific proposal and
the specific enviromment in which it will be developed.

The definition of categories of impact in an EIA is also
important. Different weights can be implicitly placed
on particular impact categories according to the level
of detail in which they are defined. For example, a

- single heading "impacts on health” may appear to give

lesser weight to health as an issue of concern, than
would be the case if a series of different types of
health impacts were identified as separate categories.

The user should not be left with the impression that
selection of impact categories was an arbitary
procedure, nor that impacts were ignored because they
could not be measured or quantified.

This problem should be explicitly recognised in defining
impacts and reference to a variety of checklists in
which impacts are specified at different levels of
detail may help the EIA team to identify those
categories most appropriate to their particular
application.

Prediction is a key stage in EIA, but in many
circumstances objective, value-free prediction of the
magnitude of impacts is not possible.

There are two reasons for this:

o

firstly, the enviromment is a complex, dynamic
system involving interactions that are difficult to
determine and often poorly understood. As a
result, prediction frequently requries an expert to
make judgements about relationships within the
system, about how these may change in the future
and about the effect of the proposed activity.
Experts may differ in their assessment of future
impacts;
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o secondly, the changes that are of particular
interest and relevance to the affected community
and the decision maker may not be those that can be
directly related to measureable or predictable
changes: e.g. loss of attractive landscape cannot
be measured objectively. In order to predict such
impacts value judgements must be made.

In selecting methods for predicting effects and in
presenting their results, these two points need to be
recognised and their implications for the accuracy and
reliability of predictions should be explained. The
methods used, or the expert advice sought, to predict
effects should be described so that the results can be
evaluated and tested.

Guidelines and methodologies on organisation and
presentation of the results of EIA focus on?

A, methods of presenting the results;

B. types of information that should be highlighted in
the presentation;

C. methods of summarising the information.

With regard to Point A, most gquidelines advise the use
of an impacts versus alternatives matrix approach for
presenting the results of EIA. This enables the user
to see in a concise format the advantages and
disadvantages of the available alternatives. Certain
guidelines emphasise the need for a "Comment"” column to
explain the matrix entries particularly where these are
abbreviated.

The guidelines also identify certain types of
information which must be included in presenting the
findings of EIA. In particular we may note the
following:

o the matrix should include real information about
the magnitude of effects - their size, extent and
duration;

o the impacts on different groups and interests in

the community should be identified and evaluated
separately to show the extent of impact on each
group. Where the final decision will require a
trade-off between different impacts this should be
made clear;

o] information should be presented on the different
phases of the activity and on indirect, secondary
and cumulative impacts;
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-] the extent of uncertainty associated with
predictions should be explicitly stated. In
particular where effects cannot be adequately
described because of lack of understanding,
information or resources, this should be explained;

o the information should be organised to highlight
the most important impacts associated with each
alternative;

o the methods used to predict impacts and the
criteria used to assess their significance should
be described so that their results can be checked
and tested. Assumptions and judgements made in
reaching the final results should be described and
justified;

o where experts are used to predict impacts, they
should be identified and the basis for their
predictions should be explained.

With regard to Point C, summarising the impacts of

alternatives usually requires an implicit or explicit
agssessment of the significance (or importance) of
different impacts, so that all the information can be
converted onto a common scale. This is usually done by
adopting a verbal rating or a numerical scoring system.

In the former all impacts are rated as "high, medium,
low"” or some equivalent scale, so that a "high” air
pollution impact is equivalent to a "high"™ health impact
in terms of their importance to the final decision.

In the latter, impacts are scored on numerical scales
(0-10, 0-100, etc.) and multiplied by weights to convert
them to a common scale of "impact units”™. These can
then be summed to give a total impact score for each
alternative. ~ These approaches enable the EIA study
team to identify the "preferred alternative”.

Practical experience with scoring and weighting methods
indicates a number of underlying problems:

o to use these methods in a ccmprehensive way
requires very substantial amounts of accurate
information and resources which are rarely
available in practice;

o it is usually difficult for agreement to be reached
on the appropriate values for impact weighting;
the values arrived at will differ according to the
attitudes and expertise of the individuals who
salect them;
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when scoring and weighting methods are used the
amount of information available to the decision
maker is reduced; sufficient information may
therefore not be available for him to balance the
environmental advantages and disadvantages with
each other and with other costs and benefits of the
proposed development.

Scoring and weighting methods are not therefore
recommended for use in EIA.

Where verbal rating is used to summarise the impacts vs.
alternatives matrix, the key issues can be highlighted:

(o]

by showing the preferred alternative in each impact
category (e.g. by shading);

by flagging very severe impacts:;

by showing where there is uncertainty about the
prediction and assessment of impacts.

The criteria that are used to assess the significance of
impacts should be identified. The various guidelines
reviewed identify a range of different criteria for
assessing significance:

(o]

which groups in the community and which interests
are affected;

the uniqueness of the affected environment;
whether the effect is short or long term;
whether the effect is reversible or irreversible;

whether the effect involves commitment of non-
renewable resources;

the controversiality of the effect;
uncertainty about the effect;

whether a precedent is established;
whether protected resources are threatened;

whether envirommental standards and objectives are
threatened.

The last two which related to compliance with legal
standards and goals for environmental protection,
establish absolute criteria for the acceptability or
otherwise of alternatives. I1f an alternative does not
meet legal requirements then it can be eliminated from
the assessment or amended to reduce the adverse impact
to acceptable levels.
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Tiele source Nace content
envirormencal 3rd "ecort af WO 1904 Thig tecort i3 orincically concarned with smitisacion of health
Mansqgewant for Zxoert Comatttee imnects caused by vector borne diseagse. T™he renort gives Juidance
Vector Control {Technical Repore on identification of porencial ffects, including daseline scudv
(Rm€. 1] Series No. %49| reguirements and olanning of conttol measures Aduring desian,
construction and coeratinn. A checklist of major steos for the
prevention and control of vector borne disease L3 included and is
reorod in Attach 1. No gquidance i3 given on orediction of
effacts.
Guideiines for United Nations 1980 These quidelines vers precarad by /INEP for countries olanning to set
Assessing gnvironment up and undertake EIA. They advise on various tools for use in CIA
Induscrial Prograsme including: checklists, matrices and flowcharts for ldentification
Enviconmental of imoacts {an sxamole of an actiona vs. nvironmental comoonents
Imoact and matrix is givem « see Attachment 2), baseline studiss and oreliminary
mvironmencal assassment, criteria for and Y macrices for
Criteria for the oresentation., The quidelines include a number of Screening Test
Sicing of Tables identifving cotantial ismoacts, inCorsation requirements and
Industry sources of information. These are ¢ duced in Att ) and
{Ref. 2] establiish baseline information needs for prediction of effects. The
quidelines are on i ial devel and ctherefore do
not consider weter associated health i(mpacts soecifically.
Dwwiromaemtal , world Baak 1974 This handbook was orevared dv World Sank to orovide quidance on
fealth and Sumen datection, identification and ement of envi tal and
teologie relaced human «cological effects. Guidance is qiven ia cthe forwm of
Congidaratioss checklists of questions about potential iomacts of Aifferent tyoes
in Coowomic of develooment., "xamoles for agriculturs and ucilities (imcludine
Develogpasat damg) are given in Actachment 4. General quidance is given on
Projects oublic healeh { and on 1L of adverze health effects
{Ref. 31 (sea Attachment 9%).
A Procedurs for US Geoloagical 1971 This revort describes a methodology for £IA. [t orovides an actions
Svalusting Surveys Lecvold vs. environmental comoonents matrix for identificacion of imoacts and
avironnental at al recomsends use of this macrix for summary ormsencacion. Each inter-
Impact action within the matrix is scored (or magmitude and importance on
(Ret. 4} the basis of detailed investiqations revorted in the environmental
imoect statement. Actions and environmental comoonents which acfe not
imporeant are deletsd to give a reduced matrix. No quidance is given
on mechods of orediction. Scoring is based on exvert evaluacion.
A Prasewcet for Sorensen, J. 1971 This report was ntecared for olanning purvoses. [t qives gquidance
£4 1 1 ity of aon: the use of networks for identificacion of environmental effects
and Comtrol of California including hicher order and indigzect effects (see Attachment 6).
Rasource (1T8A)
Oegyradation sad
Comflict im
Multiple Coe of -
the Coastal Iome
(ret. $)
A Verbel fRating enviroamancal As part of this EIA, the RIA team set up & verdal rating scale for
System fov Imoect Statement use Lin & summery Satrixz. This i3 given ia Atcachwent 7.
fweironmancal on Coastruction
Iupegea - Towa of a Yastewacer
ot ohie Ty Plant,
(ret. &) Jackson, Ohio
(USA)
AR Dnviroameatal BSattelle Colusbus 1973 This revort describes 3 machodology for undertaking EIA. I¢
Tvaluation Systam Laboratories: Nee provides: a checklist of environmental factors to be considered in
for water et al, (USA} identitving 1 (gee At A}, a list of variadles for
Resources inq envtir al effects, a numerical scoring syscem fovr
Planning impacts (Crwironmencal Ouality Untits EOU’S) and a weighting and
[rRet. M ion (tnetr 1 Impact Units EIU‘'s) involving
exoecrt judqrment, for identification of the preferred alternative.
¥o specific quidance ia given on orediction of imbacts or on
machods for weighting althouah oaired comoarison and Delohi
chni are d¢ in varicus susporting references. In a
later revort (see next ctaferencs) the auchors concluded that the use
of weiqhting and ion to qave ite scores wvas unsuitable
for EIA.
viroamental Sattelle Columbus 1977 This report describes a methodology for undertaking CIA. It
Quality Assess— taboratoriss; Ouke provides: a checklist of environmental factors and advice on use of
aeat ia Multi~ et ak, (USA) matrices for idencification of tmoacts, advics on vaciables for
Objective Asasuring imocects, qualicactive cricerta fOor assessment of
(3" significance based on a concaot of 'environmental ootential’ and
(Ret. 8| quidance on a sequence of summary formats for presentation of the
ZIA results wvhich eschasise the method followed in che assessment.
Optimam pacthway tnscituee of 1971, This recort describes a mathadoloqy for environmental decision
Matrix Analyuis ecoloqyr Odum 1978 making. It orovides: a checklise of oocantial impacts, a procsduge
and Aoproach to ek al, (USA) for scoring effects of alternatives (as ractios to the highest value
eironasatal I%/2ngqy) And weiqhting to qtive a tocal imvact score for alternacives).
Oecisiocn Makineg Sevarate wnights are soolled for snort term and long term imoacts
(ret. 9} (¥ = w,e ¢ 10Uy, ). The mechodnlogy exoressly orovides for
sensitivity analvsis to test the reliability of results.
The Hacer US Arsy Corps of 1977 This recart describas a mechodoloqy for ZTA of water resource
fAssocurces EZngineers: Solomon develonments. ([t orovides a method far numerical scoring, weiqnting
Azsessaent et al and summacion for identificacion of che “oreferred alternative”.
nethodolowy Particular actention is given to mechods of obeaining wveignts by
[Reg., 101 oaired comoarisons of alternatives. No guidance is qiven on

identification or orediction of imoacts.
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ANALYSTS OF TIA CUIDFLINFS ANN METHANOLOGIES (Con%inued)

Title ource Nate content
A Cosprehensive Sondheim, S.W. 1978 This repcort describes a methodology for EIA. The methodoloav
Methodology for incorporates a scheme: for scoring and weighting t¢o identify =he
Assesaing “preferred alternatives”. Imnacts are scored bv expvert ocanels and
Environmental weighted bv reoresentatives from interest arouos. Vo quidance is
Iapact qiven on identification or prediction of impacts.
[Reg. 11]
The Numeric Lands Directorate, 1976 This revort describes a methodoloay for SIA. A checklist of inter-
Weighting of Environment actions between different comoonents and the environment is set up
Znvironmental Canada: Ross by using a matrix of environmental comoonents versus environmencal
Interactions et al comoonents. Higher order interactions were identified bv powering
{Ret., 12} the matrix. Ways in which the vroposed activity can affec: these
: environmental interactions are identified and the ootencial intee~
ference is scored on a 4~point verhal scale (7o noticeable disruotion
== severs disruotion), A ranking of alternatives 1s reacommended but
no quidance is given on mathods for achievina this from the scores.
Enviromnmental Alabama Develop- 1974 The reocort describes a methodology for EIA. It advises use of an
Iopact Assess— ment Qffices Hyde impacts vs. alternatives matrix to summarise findinas, and verbdal
mants by Use of et al (USA) rating of imoacts with direct conversion to numerical scores (-3 =
Matrix Oiaqrams major adverse imoact; +) = major beneficial imeact). The “orefarred
(Ref. 13) alternative” can be identified by summing scoves. There i3 no
explicit scoring and weighting. No quidance is given on orediction
of imoacts.
US Bureau of Land 1980 The gquidelines were orevared for BLM activities subject to EIA.
M, t, Deot. Thev orovide quidance on: idenctification of impacts using checklists
of the Interior and matrices, the types of alternativas to be examined, the salection
of variables and methods for oredicting imoacts, verbal scales and
criteria for assessing <he significance of imoacts and oresantation
of EIA results in swmumary matrices. The handbook orovides A series
of worksheets to be comoieted during an assessment.
Interis Guide for US Deot. of 1973 The quidelines were precared for HUD activities subiect %o fIA.
Environmental Housing and Urban They provide auidance on: a checklist of environmental components
Asseassment Develooment and sub-comoonents to be considered in i1dentifving imoacts, methods
(Ref, 15) for oredicting impacts including advice on necasgary exvertise and
informacion, verbal scales and criteria for assessing the
sigqnificance of impacts and a suwary matrix format for oresentation
of EIA results. Fxtracts concerning the use of a chacklist for
identification of imoaces, verdbal scales and summarv oresentation
are included in Attachment 9.
Pederal Pederal Environ- 1979 The quidelines were srecared for initial screening of orojecta
Environmental mental Asssssment subject to the federal orocedure. They orovide quidance on:
Assessment Review Review Office, identification of imoacts using “actions vs. environmental effects”
Process Guide— Canada matrices and criteria for assessing the significance of imopacts.
lines
[Ref. 16]
Methodological Ministry of the 1979 The quidelines were orevared for £IA of dmwaae treatment and disoosal
Guide for Environment, activities. They orovide guidance on: identification of imvacts
Assegasment of Central Workshop, using a checklist of potential imoacts, technigues and methods for
REfluent France investigation of imoacts and advice on mitigating measures.
Treatasnt Plants
(Ref. 17] .
Wational US rorest Servics, 1980 The gquidelines were orevared for ISPS activities subiect to FlA.
Environmental Dant, of They orovide quidance on: {dentification of imoacts using a
Policy Act Agriculture checklist and critaria for assessment of sianificance. The list of
Process Rules criteria for assessment of significance is given in Attachmanc 11,
[Ret. 18]
Assessaent of PADC tinjversity 1980 The quidelines were prepared for id hoc imolementation of TIA.
Major Development of Aberdeen, for They provide quidance on: identification of impacts using checklists
Projects the UX Deot. of and matrices, chacklists for orediction of imoacts, mechods for
(Ref. 19] Environsent orediction of impscts, criteria for assessment of significance and
use of summary matrix format for presentation of results.
A Comprehensive The Leitch 1979 The quidelines were oreoared for "he Deot. of Transoort to advise on
Pramework for Committee, UK methods of aoorailsing alternative highway nrovosais. Thev provide
Appraisal of Deot. of quidance on: tssues to be considered in the assessment, variables
Trunk Roads Transport for measuremant of impacts and a summarv matrix format for
(Reg. 201 presentation of results. This includes nrovision for highlighting

impacts on different interest grouns and for a comment column
noting further relevant information (sgee Attachment 113,
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ATTACHMENT l: CHECKLIST OF MAJOR STEPS FOR THE PREVENTION AND
CONTROL OF VECTOR BORNE DISEASES AT EACH PHASE OF WATER RESOURCES

DEVELOPMENT PROJECTS

Planning phase

(1) Review of existing information on health and related subjects

@

3

(a) Epidemiology: morbidity and montality rates, geographical
distribution, vector ecology.

(b) Health and medical services: facilities, staff, special projects
and programmes; degree of development, capacity and
coverage.

(¢) Human population and its characteristics: agricuitural,
migrant, nomadic, etc.: population growth, importance of
migratory movement, displacement within the project area.

(d) Cattle: numbers and economic importance, prevalent
diseases.

(¢) Community and housing patterns: location, design,
construction materials.

() Water supply, excreta and wastes disposal facilities.

(g) Climatic patterns: temperature, rainfall, humidity, wind,
etc.

(h) Water: surface water and groundwater, quality, pollution,
abundance and seasonal variation, floods and droughts,
seasonal variation in temperature.

(i) Soil: physical and chemical charactenistics, including
permeability, stability. sait content, etc.

() Natural and cultivated aquatic and land vegetation:
domestic and wiid animals.

(k) Economy: national and local, sources and levels of income.

() Topographical maps: contour lines, roads. villages, etc., of
the region and the watershed, design plans of proposed
project, etc.

Surveys: To check existing information or fill in gaps in
knowiedge: assessment and collection of basic data by
specialists

(a) Detailed epidemiology of major existing diseases and
biology and ecology of principal vectors.

(b) Health and medical services, disease and vector control
programmes and activities, evaluation of effectiveness and
resources. )

(¢) Human and cattle movement: migratory currents, their
origin and paths.

(d) Sanitation: actual and potential sources of water supp!y.
investigation of groundwater sources, actual and potential
sources and routes of pollution, practices involving water
contact, and methods of excreta disposal, cattle watening
and manure disposal. )

(e) Existing and proposed agricultural crops and practices:
irrigation methods, suitable crops, rotation in cultivation
and imrigation, use of pesticides and fertilizers, their kind
and amount.

(/) Local economy: present status and prospects for future
development. )

(g) Sociocultural patterns: present level and possible disturb-
ance produced by the project. .

(h) Engineering and operational reconnaissance anq mapping
for ecological, hydrological, and geological or soil studies.

(i) Contact with agencies operating in the project area their
type of activities and possibility of assistance and coordi-
nation.

Decision-making for the prevention and control of diseases

(a) Review of project proposals and preliminary designs and
options.

(b) ldentification of existing heaith probiems. )

{c) Prediction of possibie future problems and of their health
effects.

(d) Determination of the importance and extent of actual apd
potential health problems to establish an order of prionty
in prevention and control operations. )

(e} Feasibility studies of control measures. including cost-effec-
tiveness and cost-benefit analyses.

—

(/) Selection of village sites and types of water supply and
excreta disposal installutions.

(g) Selection of methods of vector and disease control and
estimates of manpower and organizational requirements.

{h) Organization of field trials and pilot projects.

(i) Settlement of displaced and immigrant population and
estimates for the provision of water supply, sanitation and
other health facilities.

Design phase

N

)

3)

Establishment of design criteria to minimize heaith hazards and

to achieve the objectives of the heaith programme.
Evaluation of preliminary project designs and alternatives.

Establishment of proposed practices of water-system manage-
ment and their effects on vector habitats.

(3) Preliminary design and options for canal lining overpasses and
other heaith structures.

(§) Final detailed design of works in the reservoir

(
(

(

(d)

a) Shoreline modification and improvement.

b} Clearance and disposal of trees and brush. of man-made
structures and fences.

c) Relocation of roads, villages, cemeteries, shrines, etc.

Discharge structures sized for water-level regulation and

downstream flushing.

(6) Final detailed design of works in irrigation schemes

(a)

Equalizing reservoirs and night-storage ponds. when
necessary.

() Canals and drains.

(©)

Regulating structures, gates, sluices, etc., and distributing
chambers.

(d) On-farm water use.
(e) Groundwater use and control.
(1) Potential for incorporating domestic water supply.

(7) Final detailed design of measures and works in communities

(@) Seclection of sites for new communities distant from water

(h)
(c)

d)

sources.

Provision of sale, adequate and convenient water supply
and sewage disposal systems.

Recreation: provision of safe ponds as alternative to
infected water bodies, sports grounds, etc.

Other protective measures, such as house-screening,
surfuce-water drainage, general sanitation, and public
laundry installations.

(8) Provisions for maintenance activities and their financing.

9) Environmental management

(a

(h)
(c)
(d)

(e)
f)

con

(a)

(h)

Regulating structures for measurement and controi of water
discharge and velocity.

Gates required for rapid drying and flushing of irrigation
subsystems.

Adjustment of water salinity in coastal breeding-sites through
the instaliation and operation of gates.

Water-level regulation in smail reservoirs by means of
automatic siphon spillways.

Sufe crossings and bridges over canals and drains.

Lining of canals and drains, closed or subsurface
conduits.

t10) Enhuncement and simplification of chemical and biological

trol

Design of dispensers for chemical application attached to
or incorporated into regulating structures, metal rakes and
screens against snails.

Access rouds and paths for surveillance and spraying, clear
water lanes and landings for boats.

(11) Health education of the public and development of community

participation.

(12) Health facilities: dispensaries and hospitals.
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Source:

(

(

(

World Health Organisation.
3rd Report of the WHO Expert Committee.

Control:

Coastruction phase
(1) Heaith protection of the construction labour force.

{2) Special facilities for disease control and treatment at the
construction site.

(3) Adequate housing and sanitary (acilities for construction
workers and their families.

(4) Surveillance of infections in imported manpower and local
popuiation.

{5) Monitoring, vaccination, treatment of local population and
climination and control of endemic diseases, especiaily those
with potential for intensification with project operation.

(8) Environmental protection, crosion. spillage. air and water
pollution, disposal of wastes, aesthetic aiterauons, etc.

(N Inspection to ensure that construction is carried out according to
heaith designs.

(8) Heaith education of the public and development of com ity
participation.
Operatioas phase

(1) Allocation of funds. assignment of stafl and impiementation of
disease control programmes.

(2) Surveillance, screening and treatment of infected persons.

i3) Establishment of rule curves and schedules for the control of
mosquitos. snails, (lies, weeds, etc.

4) Establishment of practices and scheduies for water-level

regulation.

(5) Maintenance and moden;z.auon of structures and other
works.

(6) Application of chemical and biclogical methods for vector and
weed control.

(7) Drainage of ail water collections around the reservoir.

(8) Prevention and correction of excessive seepage.

(9) On-farm water management,

10) Operation, maintenance, improvement and development of
water supply and sewage disposal systems, general
sanitation.

H) Health education of the public and development of community
participation.

12) Evaluation of vector and disease pattern changes, efficacy of
control programmes, study and impiementation of amendments
or alterations to improve results.

13) Preparation of periodic and special reports for information
purposes.

1980, WHO Technical Report Series No. 649.

Geneva:

Environmental Management for Vector

WHO,



ATTACHMENT 2 AND 3: SCREENING TEST AND BASELINE SUMMARY TABLES FOR ENVIRONMENTAL IMPACTS OF

INDUSTRIAL DEVELOPMENTS

SCREENING TEST TABLLS

A 1.} Climate and Als Quality

A4 1.2 Wates

Ad 1.3 Geolagy

(XX Soils

A01.8 Ecology

AL L6 Eavironmentally Sensitive Areas
ALl Land Use and Land Capabilicy
Ad.1.8 Moiss and Vibrationa

FXR N ] Visual Quality

Zach of tha 9 screening test tables gives examples of:

- the SUBELEKENTS Of each environmantal element.

- the POTENTIAL 1WPACTIS) for aach subalemant - questions
dasigned to indicate the =ost important potential
environemntal probles associated with the gubelement.

- REQUIRED INFORMATION - types Of data and hnowledge required
to undecrtake an assessment of the »robable severity or
lmportance of the ispactis) for that subelemsnt.

- the SQURCE OP INFORMATION - organisations and/oc
mateacrials {(maps, reports, etc.) from which ralevantg
data oF 1nformation may be sOught.

£ QNY 2 INIWHOY.LILY

BASELINE SUMMARY TABLLS

A02.1 Climate and Al Quality

Ad.2.3 VWater

Aa.2.) Geology

A28 Solls ?_’,
YR XY Lcology [
Ad. 2.8 Environmentally Sensitive Arsas

L% ) Land Use and Land Capabilicy

Ae.2.8 Noise and Vibration

As,2.9 Vieusl Quality

Cach of the 9 baseline suamary tibles gives examples ofs

the SUBELEMENTS of esach environmantsl elesen:c.

the OBJECTIVES - basic reasons far including the
subelement In an environmental assessment,

- the REQUIRED INTORMATION/SPECIALISTIS) - types of data

requicted to undertake an environmental assessment ond the
typeis) of spectallet(s) or expertis) recurmended for

more in-depth analys

the METHODOLOCY - process or technique by which loput
informstion Le translsted into envicronmentsel ss
intormation.

sment

the FINDINGS/MEASUREMINTS - infarmation providing a basis
upon which to sddsess the protlews gafsed by the screening
tosts,
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48.3.10 CLIMATE AND AJR QuUALITY

A6.3.3 CLINATE AMD ALB QUALITY

Subslenent

Objectives

Requiged Intormation/

Specialinc el

Hethodalogy

findings/
Mcasurements

Subs lement Potential Iapsct (el Requitad Iatosmation ::‘,‘:::‘:‘:.
Minds dizections M1l the project wiad spesds and dicec- fateorological
and speed (atsuccuse sad srea) tions, Sacluding fecords) (11
aodily the locsl wiad uausual conditions - sesidents l8 ar
behavious, o , tornedoss, ste. Oaveloper.
channsiling of wing, Meight of struciures.
obstguccion, esc? M1kl
the prajece be placed
In & *aigh siek® sres?
Pracipisation/ Will She project have recipitation/humi. wetearological
bustdity an Impacs upoa ths dats ln:luln, unusua Tecords; exiating
local precipitation/ conditions - flash cesldents In ages.
luldtt' pattesan?2 wili | floods, ete.
the pro)ect be sited ia
a "nigh sisk® asea?
Tenperssure #sll the psojact have Tempesatuse data, Metaosological
an impact upoa the tncluding eatzesmes. recotde.

Alr qualiky

1ocal tamperatuse
pateasal

Wil) the psoject
genacate d0d dispecse
stmosphesic palluta
Wil) the pso)ect
qene e aay ints
odouu)

Cstinste of atscephesic
poliutent aminsione

({svanspaccacionl
esatimate of total
emigslons burdeny Cugl-
tive emissions fgoa bulk
1oading and headling
Cacslie
undesit
odours.

Ale pollutsion
supsst

Minds directions
and epeeds

Precipitetion/
humsdity

Teaperature

Atr Qualicy

Peotection of
lide and .
steuctucen/
astesials

Protection of
Vila/hunen
heslth

Pcotection of
Lite/huasn
health

Protectica of
humea healih)
protection of
wildlite,
aaenity snd
|atostiale,

Wind goser histocical

wind dicection aad
speed;) uausual coa-

ditions - huericanes.
tarnadoes, higa winds;

station/

sy datar
unusual coaditions
= flash floods. vecy
high cratatall, wall.
f0Q. emow.
Reteasclogist

Tempecstuse
unususl condulul -
oKt ianes
temperat 1 boat
domels). lsequency
and entant of
tempesatuie
inversions: v.llcv
Oo-m- .h cands
131
mtno:eloou(

Anbient 8ir quality.
iaciudiag exteting
s1¢ pollatans
lesding -
patticulacas and

- fcom

108 po nlul.

¢ 4nd predicied

Location of site:
estisste cisk
potencial;
asssuiament of
ajcro-clamase.

Location of sites
estimate £ask
potentials
measuressns of
mjcro-clisste.

Locasson of aite:

sessureasat of
ai1cio-climste.

location of site:
sonitoring end
ressuremant of
smDisnt ars

v
acentometer snd

ftak of eoccusrence.
fcequancy and
maguitude;s nature
and chassactec ot
aiceo-climate.

Risk of wnusual
conditions; natuce
and chasaceer of
sicsa-cliaste.

Aisk of unusual
conditians: nastuse
and charecter at
aicro-climete.

Concantration of
415 goliutants
lia ppa or Lgsa%)
on asite ana n
ar type and
intensity of
odous .

soucces sn the srea, cdormetec.
Atz poliution
oapess.

k] %
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SCREENTNG TFST TABLE

a1 WATER

Sources ot

Subelement Potantisl lmpacetis) Required Intormstion Information
Hydrological Wil} the project alter Extent of project; source |Deveioper
balance the hydrological of water - ground or
balance? other. Impostance of
groundvatec 1n maintain- |[Hydrologiet/
1ng area rivers, streams, |hydrogeologist
lak onds, well
flocra and tauna.
Groundwaterl Will the project Eatent of project; source ]Davelopsr
regince aftect the qroundwater of watar supply; waste
regim e.9. in terms disposal practices;
ot quality, quantity, proposed surface cover.
depth/gradient ot Geound conditions ~ perma-|jGeological maps/
water table and direc- ability, percolation, survey; local
tion of flow? Will wates 1 location of |wall-drill
alterations to water recharqe ar slope %01ls enqin
table depth alter PIOXImMitY tO StTeams OF
structural qualities of | othar waterbodies. -
80112 Will devatering
mothods be necs Ty to
undertaks axcavations?

Dratnaga/channal Will the project inpede | Extstence. nature and Site visit;
pattern the natural dreinags pattern of dratnaqes gaclogical maps.
pattecn and/oc induce soil chagacteristice.

altsration of channel
torm?
Sedimentation Will the project induce | Location of construction Develaoper
a major sediment influx | and cleaning activicties.
tnto ares water bodies? | Erosion potential of site }Solle surveyor
eoile.
Otreceion of runocff flow., [Site visie)
¢ slope on site. topographical map
€rosion and sedimant Developer
control plan for aite.
flooding Will there be risk to Extant of projects Developer

Water quality

Surface waters

l1ife and matesisls
due to tlooding?

Does potable wacter
supply beet escablished
standards - WHO, etc?
Will receiving waters
meet established
standards? Will waters
be adequately accoo-
modated and treated?
Will groundwater suffer
contamination by
surfaco seepaqe, intcu-
sion of saline oc
polluted water?

#ill the project

impals existing sur~
face waters through
t11)ing, dredqging,
water extraction or
dlecharge; waste die-~
charqe or other Jetri-
mental praccices? will
recreation or aesthetic
values be endangered?
wWill the projact atfect
dry weather (low
characteriscica?

100-year tlood plain.

Whether existing water
quality seets standards
for intended usage
capacity of waste trast-
eent plant/seweraae
system to accommodace
project wastes.
Water discosal plan;
source of water.
Location of groundwater
recharqe.

Location of projecty
locstion of conatruction
and clearing activities.
supply

.

disposal: dams/obstguc~
tions; tlow character-

letics over an extended
pertod.

Ecological characterte-
tice; recreation uses.

Geaological survey

Health/waste
disposal
authorities

Developer

Hydrologist/
hydrogeologiac

Oeveloper

Civil enginaec/
hydroloqist

Aquatic bio-
logise -
ares survey

» +
BATLL NS fitmaany ZrOLE
A4.Q0.2 WATER
Required Intormation/ Findicqs/s
Subelesent Ubjectives Spgc,.‘,,,‘., Methouclogy Mcasurerents
Hydralogical Protecttion of Intlow of qroundwater |Determinacion of Alturation of
balance plant and - infiltration frcm hydrologacal hydrolcqical
animal lifes precipitation and balance balance
protection of surtace water bodies:
wateg supply undecrtlow: leakage
tor domestic through confining
and layers. eacc.
induserial Outflow of
needs. groundwater -
seepaqe inta
surface vater
bodie underf low)
water withdrawal,
etc.
Construction and
sucrtace covering:
groundwatec
extraction.
Hydrologiac/
hydroqeologist.
Groundwates Protection of Nature of waterbearing|field and Water quality:
fegime Qtoundwater strata; gquifec laboratory permesbilactys
supply for presence and source - |tescing: aquifer percolation:
industrial type of recharge and pusp tests; details ot
needs: human flow: weter table: analysas ot aquiters; i1mpact
haalth and evaporation loss. alteration of on groundwater
satety: Project acrivities - tlow direction quality. racharge
protection of water demand, by pumping or €low direction,
plant and toundations, construction: etc.
animal disposal practic plezomstric
11te. HydroloQist/ aspping or
hydrogealogist/ radicactive/
geotecnnical Chemical tracing.
engineer/engineering
QooloqQist/chemist
Drainage/ ‘Protection of Projece accivities Estimate increase Modificetion of
channel plant and in headvater and/or \n imperviocus sunoft pattern:
pattarn animal life: catchment a " covering: predict chenges i1n channel

Sedisentation

Flooding

human safety:s
Protection ot
land.

Pratection of
human health
and plant end
amimal life:
drsinage
basin
protection.

Human saetety:
protection ot
plant ana
animal lite
and structuces
/materials.

construction on or
near channal: soid
erosion potential:
p ot drainage
pattern.
HydroloQise,

5011 erosion
potentisl: drainaye
basin maps: % slope
and distance to
waterway: precipicat-
10n intensity: duraet-
lon of construction:
501 protection.

So1d surveyor

Location ot site
and flood plainis):
natute and catent

of construction
activitics - bridges,
watec trong
development, (lood-
way excavation and
control measures:
levves., flood walls;
increase in
Impervious Lurtaces:
obstruction of
draineqgeway. etc.
Wydroloqust/civil
enginees.

etfects on channel
patterns and
protile via
estimsted sediment
yield 1n the
channel.

Minimum bufter
Strip cyuation:
universal sosl
loss equetion.

Locate development
site 10 ceqionast
flood plain map.
pilot study ot
construction
ettect on tlood
characteristics:
hydraulaic ana
hydiologic
snalysis:
ecological
survey.

pattern. profile
and gradient.

Width ot butfur
ICCIP: sediment
yicld (tonness
hectatesyear).

Flovd fusn:
incresased runotf
end resuleing
tiocod levels.

PONUTIUOD £ QNY 7 INFWHOVIIY
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A4.2.2 Cont-da

latormacion/ Findings/s
Subslement Cbjectives tis) Nethodology Neasuramencs
Mater quality Peotaction of Enisting wetes Laborstory Potentaial for

Surtace
water

husan heatch

and squatic
1ite

Protection ofs

plant and
=3l Lites
watss supply

quality) possibdle
soucces of pollution:
sunofl. leakage from
waste trestment

ten,. surtace
epage of pollutancs.
ntrusioa of ne
or polluted wacer:
capacity aof

teeatment systea.
dater quality analyst;
aquetic bioloqasty
wates pollusion
conssal engineec;
sanjtasy and civil
angineers.

Location of surtace

pond.
atc) surface

analyses or

€10)d measusement
ot water qualityr
polluction 1ndices.

Messuse promiasety
of site to surlace
4

tor domestsc volune, flow voluas. cate and

and iadustrial quency sad disection of

needs; nstural ]durstion of 1 |wares s

water varsatioss: 3-day. categocies

purtfication 10-yaac low Liowy of water usage)
water uees) ecological

valuas.

llyd(oloqlulacnl;qlu

€ -
ECOLOGY.

degredation of
woter quality:
sastaty of potable
water,

Potential
aaditication of
t

movemegnt: Impact on
acologicsl chasaccers
deqree and typs of
weter ysage.
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Ad.1.} GEOLOGY

N
AJ

Ad.2.) CcEnLuuY

Requiced snturmetsons

rindingss

Subs lement

Patential Impactis)

Raquired [ntormation

Sousce of
Information

Tectonic/selsnic
activity and
volcanic
actavity

Mineral
T@sOUICEs

Physical/
chemical
weathering

Landslide

Subsidence

fe thare ciek of damage
or lose resulting froa

tactonic/seiemic

activity and/or volcanic

activity?

Are there mineral re-
sources of potantial
value close to the
projece?

Will thece be en in-
creass in rock
decoepasition/degra~
dation 4 result ot
the projece?

Afe there potantial
dangars related to
slope fatlures or
falling cocx?

1e thers risk of major

ground subsidence
ssnociated with the
project?

be affected
by project activities?

Geoloqical (eatures of

educational, sclentific,

assthetic and human

interest at or adjacent

to sites landmarks.

Locatton of project in

relation to tactonic/
selsaic featur
taults), xock

{e.9.
volcanic exuption.

Location of mineral
sources and current
aconomic signiticancer

presence of sine, quarsy

or Other extractive
activity,

Exiscing or exposed rock

ble to

at or adjacent to site)

wates pollution rieh.

Site locations esisting

9
existing and proposed

fogical/setsmic data)

slopes on site) existing

instabilitys faultad,
jointed or fractured
rock.

History of subsidence
vicinity ot project)
subsurlace mining
activities - past and
present; nsturel sub-
sidenca features

Covernment
geological survey)
aerial survey/
remote sensing)
educactonal/
scienttfic
tnsticution.

Seismicity
studies;
geological
“aps.

Geological maps/
survay. Ainin
vecords) minersl
FOSOUTCE Bap.

Geological mape/
surveyi environsen-
tal sclantist;
®ining recordes
developer.

Oeveloper (site

plan); Geological
and topograpnical
maps) site visity
ssiemicity study.

Geological survey)
mining recorde/
conpanies:

insurence companies.

~

Subelament Cbjectives Specialisc (s) Methodalugy “easureTents

Unique/speclal Prcservation Stratiacaphy, Geological survey/ |fusignation of

features of educationsl.| landtocrms. mappIng. uniquessgecsal
scientific Geoloqist /enginescing features

geologist

Tectonic/ Human Safety: Location of site Seismicaty study/ Selamic risk an

seismic avoidance of in seletion to statastical terms ot risk

aceivity and sei16mic Ceatures/ snalysia ot z0ne 1ndex oF
volcanic known seismic events 1smic geta and frequency ard
activiey and volcanic volcanic eruption intensity

eruptions potentiasl

Engineering/

geologiat/

ser1smoloqist

Mineral Protection of Lacation of type and Mineral sutvey/ Type. quantaty

resources fesources 1in quantity of deposits. | AAPPING: pProximity | and economics of
potential Ceologiatr/ to infrastructuce temoval ut
tuture Aineralogist minecal resource.
conflict with
project const-
fuction snd
operatton.

Physical Protection of Rock/so4l Qualify/quantaity Deqgradations

chemical human health classificacion; deqtee of increas- |decomposition rate:

weatheraing and safety deqree af weathering: | ©d vedthering: chanqes 10 so01l/
and the exposuce due to ansiysis (Cieid rock macra- and
netural natural or conscr- and labararocy) MICCO-structure:
enviconment: uctionali processes. of ground condit- |receivirg vater
prevention of Gealoqist/ ions and oH value. tesvy
structual/ geotechnical engineer | receiving water metal cortent,
material quality: climatic |awellings
damage: factors. shrinkage potential.
protection
of water
qualaty.

Landslide Human ssfety, Ground conditans: Site investigation:]|Factor ot sefeaty;
protection of enginearing long- and shost- fochfall c1ak;
the natural properties of soal term stability suitable slope
environment; or rock: qQroundwater anelysis: sccrisl contigurations.

o1dance ot reqime: slope photoqraphy:

material/ Qradient and lenqth: ismICIty atudy.

structural losds: lendslide

damaqge. history: Qround
accelecation apecer
Geotechnical engineer .
engineering geoluqist |

Subsidence Human safety, Ground conditans: Geophysical survey:|hubsidence potential

protection of
the natural
enviconmenc:
avaidance of
matecial/
steuctursl
damage.

existing subsidence:
proposed minang
depth end extenc.
Ceotechnicai/mining
engineer: engineering
yuologist

atudy Of exiscing
subsidence: gerral
photoycaphy.

and maynitide
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scereming TEEL 1ANE
s4.3.4 SOIL

Sube lenens

rotentsal Impactis }

Bequised fnfosmation

Sousce of
Information

Erasion (wiad end
water)

Stope
stablitey

Liquetaction

Sattloment/
heave

Easrthwoshs

Sosd
sttucture

Wil) thete Da & sub-

stantial Jose of eotl
due L0 conesEuction OF
operstianal practices?

Wiil these be o ciek of
1osses due to
instsbility?

will pr cE Cause OF
be espoesd to ] qu-
factioa of sot
slopes or lau‘ulw-)

Will there be cisk ta
lite or stouctures

1a thesa rish of damage
€0 stfucsuse of
sesviceal

will there be an altes~
fesling

8.9. water
seqims or topogssphy,
or the aeed for land-
qcoping?

Mill the pso)ecs modisy

the progpests Ll
impacted solls?

Eatens of alte prapara-
tion - roadways of othes
tinear testuges; alope
angleny recelviag watars.
Gr. conditions; wisd

Site locstioas enssting
geological data) eatimace
ol ground coaditioasy
enjeting snstabiisty.

Peoject locationy gessrsal
Seiamic dat ldeaces of
liquetactions machinery
psoducing vibrations.

laading: dead o5 live loady

satio; geouvad conditicas;
atzeagth propersties of
soll/cock) grouadwates

As bearing capacity plus
tettloment/haave
pacaneters,

Kxtant @t secthwackesy
location aséd trfaaeposs

L4
suitadble materiails.

$ite locetion, solle
Chasacteristics data.

Davel -
site plaa

Site
iavestigation

Stte iaveatki-~
atson

velopes (site
planl) geoclog-~
1cal mape

Developeri site
tevestigation

Developes
Peelintaacy site
tavessigatios

Davelopex -
Preliminacy stte
tavestiqation
Agchitect/englneer

Davalopern

hnl survey:
haul soutes.

Gavelopes: sall
sugvey.

@

YALEALE SUMMARY TADIE
As.2.4 SOSLS
fequirad Informacion/s Fladings/
Subslensnt Objeceives Specisliscie) “athodology Messurements
Lsoslon Protecetion of Soll/gock classift~ Site Invastiqe- Sa1l loes of
surface water cations dege ot tlcn (Cull scopei;
qQualitys pro- wosthesingt topag-~
teccion of the 1 atgenqth of . o of
fatuzal ea- ez0nion agencies. tial sotd los
vizonmenty
avaldance o
stsuctura)/
satectal
danage.
Slope Wunas safetys | Ground coaditsonas 31te lavestigation;|Factor of
atebilsey protaction o8 | eaglusering, proces- stabilicy saslysis [eatacy.
She patussl ties of soll or vock; [lilong ead shost sultable siope
environmseats Qfoundwater (eq9inay tosmy . conliguracions
svaidance of satl of sock macra- Ascsal photography.
saterial/ sesuctures slope Selsoicicy atudy.
stsuctural ‘ndunt and leagsh,
dams oeding
Ceote anqinaer)
eagincer gecloqgist
Liquefactioca Musan ealety’ Ground conditiones Site ¢nvestiqation:|Liquetaction
proteccion of { eagimeering proper- fiquefaction poteatial
the nagural tiae of solli relscivajanalysis.
snvisonment, density: cone pene-
avoldance of
’ asterial/
atructural
damage. Ceotechnical enqineer)
engineesring geoloqist
Baasing Human saefety) Grouad conditionass Site investigation;{Tutal and d1ee-
capacity avoidance of atreagih propesrties of|desk arudy; f1eld |etentiai
matecial and 1} or rock) ground- {and laboratory sattiuments
stcuctursl - seqiee; Selsmic |worhk.
danaqe. deatga dacs. Design.
Geotachaical enqineas/|
onginasring geclogist
Settlsment/ Materlal and Ground conditions Site tavastiqgation:[Towal and ante-
hasve sgructural consolidatice M d desk scudy; field stential
dsmaga;s pro- svellilag properstt and labosatoey sattlomants
toction of the} asad ‘elastyc’ ‘u vagk.
aatural matess lfor so 14 Desiqn.
anviconsant . ¥ock) gsound wetes
coglee; climatic
factors; loadings.
Ceotechaical enqtnsar
Easthworhs Human satety: Grauad coaditions) Sice Anva.tlgauam tnvisonesatsl
avoidance of enqiness provec- tield and imoact ot
material and ties of 3} qround- labonuuy ~“osk; cuttinus, es-
struceuzal water co9 ] des1al ohotography | bansments. and
damage. laadinges slope tavastigation of burfow plte.
ssdient and lengtns bogrow pits.
ocatiup af suitabla
4111 astecial.
Geotachnical anylnees.
sot Pgotaction af cal aad chamical [Site tovestiqatson ] rotentisl tur
etructuce plant and scica at Ciald 2nd babaca- {eodificacion ut

animal lifay
cotaction of
and and
vates
quality.

eotl profile

tocy scudies.

autl
prupuetice

JV

NHOW,

\S
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SCREENING TEST TANLE

As.).8 fCoLoCY

Source ot

Subslemant Potential Impactis) Requiced Information Intormation

Species Ara there rasre/endanqered |5pecies chechliste - Governnent

checklistse spescias which raquire un 3., ra ar endan«
protection? Asfe there gerea specias; specias consecvation,
specles which are providing (ood snd cover wildlite,
particulacly suscaptible for wildlife. torestry)
to human activities? universtity
would the loss ot ntet
certain plant ecCires conservation,
deny tood or habitat to wildlife,
vildlife species? forestry. botany.

300109y natural
history groups.

Plant Are there any unusual ldentitication of popu- Ae above

cotmunitiss populations/coamunities latione/comsunicies;
that may be of scientilic |distribution and
value? Are there natural [charactec) inter-relation-
populations/conmunities shipe and interactions.
that a particularly sue-
ceptible t0O human
accivities?

Diversity Does the divarsit Extent of project Developer

t cles & lepect. o spatiall of Number snd relative Eealagiet

spatial) any community render it quency of species in
Ausceptible to hussn spstial invantory,
activities?

Produccivity Will project activities Extent of project Daveloper
impatr natural Producetvity of lesd an Ecoloqistys
productivity? site and surrounding area |agroncasst

B8io0gecchenscal/ Will project sctivities Excent of project; Davelo

nutsient cycling | disrupt nutrient Disturbsnce of naturs) Sotls surveyar/
- riale Elow, communi s 1 80318 type ecoloqists

active concent and erodability; slope hydzologise

tion/dilution of sub-
stances?

and topoqgraphy: Arsinage
petterns) annval
precipitation,

> v
-
BASFLINE SUMMARY TABLE
A4.2.3 ECOLOGY
Requited Information/ | Firdinas/
Subslemont Objoctives Spectaltat (s} ~athodology Meatugerencs
Species Preservation Projece locatiom fleld inventory of | Svectes ==
checkliste of sducation- regional chacacter- species oosition;
a), scien- isticy ot plants and unusual. sare
tibic, or endancered
agcthotic /300loqtet; sFecies: fest/
value wildlife/consecva~ nuksance cian}
tion ecologist. key species.
Plant Pressrvation Project locattion: Fleld tnventory ot | Faunai/floral
coamunities of natural Teqional characcer- populaticns/ oapn; unusual
communities/ istics of popula~ cosmunaty rare or
nstural tions and boundary 1nea- endanqered
resources and Comunitios. tions - asersai communities.
recrestion and | Ecologast . photography.
assthetic
valus.
Diversity Preservation Project location: diversity Spocies diversity
(species and ot acological plant growth -~ indices) indices ot
spatial) system and lila-foros; irportance-value communitiess
tunctioning vecrtical structure distributions; iaportance value
and horizontsl spatial diversity | curves to clot
pattacna of plants)y inaventorcy, the relac:v
species diversity. ieportance ct
Ecoloqisc species.
Produceivity Preaservation Project locatioca: Primacy and Produceivaty
ot ecological productivity of area secondary product- | levels and
systen natural comnmunities: | ivity measurements | careying caoa-
functioning acological carcying carzying capacity | cities ot
capacity. mgssuremencs ditferent
Ecologist cormuntities
Biogeochemical/ Praservation Project location) Monjtoring ot Potential ivpact
nutfient ot ecological amount of disturbed nutriencte in soils | on nutriert
cycling systen surfece; sotls type and dratnage lavels ang
tunctioning and erodibilityy channels, lakes, nutrient tulqecs

precipitation: slape
and topoqQraphy:
sugface drainage
pattern; nutfiens
lavels.
Ecoloqist/uci}
sugveyor/hydtologisc

atcy 01l loss
rates
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86.0.6 ENVIROMNEWTALLY SENSITIVE ADEAS

As.3.8

RUVIAOKMENTALLY SENSITIVE AREAS

dequised Infosmacion/

dirdinas/

. Sousce of
Sube lemenc ) Japactis) Baquised laformation tafocmation
Prime agricul- Hikl the praject be Locstion ol praject Daveloper

tural land

locsted oh OF Reat prime
agsiculcrual land?

Laa 8 land capabil-
ity ¢ fication oa
and nass olte

Future agficultusal seads

8oils sutveys
eite wisis.

Subslensnt Ubjectives Spacialiet (sl Nethodology veassutesents

Pcima Hatntanance of JLocation of aqficul-~ location of site Peoaucgvity

agticultucal tacd produc- tugal lande; dand in zelactioa toO levals ol pri-e

tand tloa csops and Juse classalication; land capabsiities 49¢icultural
Livestoch. pioductivity levels. land

Fogestry land
{Stiviculture)

coastal zones

Haintenance of
lusbex
production

Psoteccion ofs
plant and

an 1 ditay
natural wvater
pusiiication
systome;
gsoundwater
jsecharge and

Agroncalst

Locatsons ot fore
productivity levels
Forescac

Location of wetlands/

of each.
fcalogist/hydratoqiet

Location of site
in felatioa to
tosests

Heasuce prosisity
to wetlande/

al zomes/
shoralines;

determine disec-
stoa of qrouad
and sustace vates
Slow and shelr
quality and
quanstity.

#roduccivity
lavels ot
torestey land

Matuce ond
characiar of
watlands/
€oastal 30nee/
shorelines

Poseatsy land Will the project be Location of project Developer
13 lacation of & ts o Topogsaphical
and aasc atte "s
futurs forestry needs site vielt
Wetlands/ MiA) tha praject impair Locatioa of psojece Developer
sstussine snd ealsting watlande/ Location of wetlande/ fopogsaphical
coastal iones coastal tones/shorelines | cosstal zones/shorelines | 2s
thiough L111ing, dredesngd ca Of mast site. '} visit
waste dischasqes of othat | Meter quality fcom coa~ Civil near
detzineatal p ican? wctica/plaas sunotl
Impact oa zacreatioal Waste diaposal planas Peveloper
dsns or obetructions
downstcean from project.
Besch ssosion from dock, Sedinentaloglat/
plac or breakuacer coa~ bydrologiet
ssfuction
Wikl the project pestush | kocation of sbandoned Topogeephical
adon a9 oF active of planned land- )
planned le s, salias | t4ll, sol1d/tanic waste ta vistey
toaic waste diaposeld dispassl sites developes.
slites?
A4.1.7 LAND USE AND LAND CAPABILITY
fougce af
Subalesent Potentssl Impactis) Requised Ialarmacioa Information
Land vse Hill the project cantlict | Location of project Developer
with enisting or pro- Land use classilicatice Topographical
posed and use? on and LYTIT
neag alse susvey.
Land uill the project degrade Locetion of project Daveilopes
capabilicy lend capsbility cypes? Land capabiiley claset~ Site visit)
4408 oa and aeag Agcanomist/

801} sucrveyor

asnthiotio
valuas,
Landfille, solid/lPsoteccion of |Location of bandfilly Ineesure discance Risk of gases.
toxic wa plant and Ge0logy and hydrology ] fcom site to laad- Jpasciculstaes,
disposal sites anisa) lite of aras encompassing wates and sol
apd watet landt pallutions
qualicy Hydsologias/ odaut.
hydsogeoliogast wastes: sosl
parmeadilisty,
qeound and surtace
water flow, qualigy
and quancity.
24.2.3 LAMO UEE AND LAND CAPABILITY
L] tved latormation/ findings/
Subeleaent Objactives l;::hll"l.l Nethodalogy [ hensuscnsata
Land use Adseas 5end uas clasastica- Locate proposed Irpace of arte
tion - ealsting snd davealoprant 1a on enisting
psojecced, soaiden- telation to and/ag
psoject con- tial, commascial, eulntiag and/ox peojected land
stcuccion and tadusccial, ontE- projectad land use
opesation activa, 8L6IP "
davalopsent
transportat ion,
utilities, seciea~
tion, consesvation,
agcacultusal end
undeveloped land,
. historscal.
Plannec/qecyrapher
Land Assass Land capabllicy Locate propoved Potencsial toc
capobility salatronehip classifscation. devalopment in sdvegse Iapace
of proj)sce Aqronomiat/80s}d telaction £ lana on tsnd
conmtruction susveyor capapslicy types capantlicy
and vperation (YUY

o land
capabtbicy
typeo

@
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SCREENING TEST TASBLE

A

AG.1.8 NOISEZ & VIDRATION

L

BASELINE SUMMARY TABLE

A4.2.8 NOISE & VIBRATION

Subslement

Potential Impactis)

Required Intormation

Source ot
tntormation

Subelemant

Objectivae

Requircd Infosmetion/
Spacialistis}

Methodnlogy

Fladings,
feasuterencs

Internal nolee

Extarnal noise

¥ill the internal nosse

o

:.Atlﬁq ot workers?
¥Will the safe operation
of the project be
attected?

Will the project creste
nolee levels which will
causc annoyance, dis~
comfort to heardy
prapestiea?

Estinates Oof the extecrnal
nois 1s due to
transportation, construc-
tion, and operation ac
propertias (n the vicia-
ity. Existence of notlse
sensitive land-users
within one mile of the
developmant {educational
buildings, hospita
gecrestional aress etc.)

-

Details of all permanent

Plant supelier
developar, nolisse
axparc,

Existing land
saps, planning
authority, site
inspection.
Plant suppliers.
Developat, hoiss
enpert.

Developer, plant

Internal Noiee

External noise

Vibration

To protect the
hearing of
wmployees end
to ensure sale
Opecation

of the
project.

Protection of
human health/
lack of inter-
ference with
contliceing
land~-users.

Protaction of
structuse
human 1ife.

Plant details 4nd
structural

produced by each it
Pattern of employee
movement in working
day.

Noise experc.

All ssisting and
proposed development
within one oile of
it Topographical
detatla. Wind rose.
L3 naise lavels in
- Transportation
detalls. Plant and
building details.
Construction plant
details.

Woise expert

Plant detatls and
layout, steuctursl
details, vibration
leveis produced by
each Ltem. Pattern
of employee move-
mant Ln wocrking
day. Vibratson
expart/structursl
dynamicist.

Determine nulse
map within devel-
opfient/ccrmuni -

] cation pateern,

decerming indivi-
dual axoosure.

HOoNLROr existing
background nosse.
Calculete future
noise levels fron
construction,
operasion and
trensportstion.

Estimate vibration
levels in sctcucture
and frequency
content. Calculate
natural frequenc-~
1es of structur
Ostarmine employee
exposure.

urplcyve
expoOsure to
levels in
excass of
criteficn In

aB (A} Leq. Risk
of hearing
danage, riuc of
lack ot
comaunicacion.

Estimated noise
levels at each
notse sensicive
areaspreperty.
£stimated excess
over criterias,
Accesaibillity
for construction
and operecion.

tstimated vibra~
tion levetls at
enployee work
places and
exposura. Rysk
ot structurasl
damaqe.

A4.2.9 VISUAL QUALITY

Sube lement

Objectives

Required Informacion/
Specialistis)

Mothodology

Findings/
“essure~ents

Vibracion Will the project ¢
damage to sStructure temporary plant supplier,
(natural and man-made) likely to ca vibracion | vibracion expast.
due g0 vibrasion? - pile drive lazqe
geherators, reciprocacing
mschines, blasting etc.
111 the vibration Estimates Of lnternal Plant suppllace,
lavels within the plent vibration levels and loper, nolse
be such thet there is emsployes exposuce. expect,
a8 tisk to enployes
safaty.
Ad4.1.9 VISUAL QUALITY
Soutce of
Subslemant Potential Impactis) Required Information Information

Viasual content
and cohacence

¥ill the content of the
scene perceived by the
cesi1dents of the sur-
founding ares de
sdversely affected by
the project?

Will the coherence of
the surrounding area be
impaired by the project?

Proposed development plans)Developec

Description of views
holore and after project
Estent to which the site
has cohazrcnce

Site visie

Site visit
Landscape
architect

Visual content
and cohecence

Sengse of tine
and place;
sense of
harmony.

Project plans;
butlding dasign;
pictorial tmaqges;
visual observicions.
Landscape architect

Photoaraphsc
analystis of
tntrusion;
descriptive
evsluation,

Detined scales
ot visual
intrusion;
judqment of
coherence

Source:

United Nations Environmental Programme.

Guidelines for Assessing Industrial Impact

and Environmental Criteria for the Siting

of Industry, UNEP Industry and Environment

Guidelines Series, Volume 1l; Paris, 1980.
-
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ATTACHMENT 4:

CHECKLIST OF ENVIRONMENTAL CONSIDERATIONS FOR AGRICULTURE AND UTILITIES

I. AGRICULTURE
ENVIRONMENTAL CONSIDERATIONS

1. AGRICULTURAL DEVELOPMENT

A. Eavironment/Resource Linkages

O 15 thus & chman ecosystem w g, undisiutbed tropical forest), or has it under-
gune exber man-induced changest

O ) new water s0uICes Jie 10 be 1apped, what 1s known al thew extent and
replemshment

T Wil changes i populaucn density and/as Lie style brought abous by the
praect be lkely to create eavaonmental/heatifrsocial problemst

8. Project Design and Construclion

O Wil the necessary measuses 10 protect envionment and health be incor-
potated in the design and construchion of the project?

3 tow will sheet efosion of gully erosion resulting from the removal of trees
and athes vegetatonal cover be cuntrolled?

0O I pands, canals of other surface water bodies are involved, can a fishery be
estabhshed?

O  How will downstieam waler users be affecied by the piojeci, e g., supply.
poliution, pesticides, etc.¢

0 Wil stored agculiusal products be the 1aiget ol insect and radent pestst §
50, what conuol measures will be takent

C  will wildlte of lish populations and/or thed augrations be affectedi How
will this be handied?

O will pesicides and teridizers be employed? if 30, what steps wil be taken
10 auimaze they undesuable enecist

C. Operations

QO How will the project be montised 10 gauge as effects on the envwon-
ment. human heatth and socual) weltaret

0 Will extension sousces be provadedt Can they be used to detect and coun-
teract any adverse vifects, should they ansef

O Will those 1esponsible b continung management and supesvision of the
project ul appbcable) be on the akest 106 envaonmental problems? Do they
know whete 10 seck advice and assistance!

D. Socioculiural Factors

0O ¥ the project involves sedlement of (elcaton of peoples, has a plan for
thew remaoval and settlement beea prepaied snd/os appeoved by, o benelited
liom seview by, qualibied social scwntistst

O  wWill the peuplies to be sesertked be tully bicled and onented (0 then new
ecavuominental setng and the changes 10 be expecied, il any, in theu life
styles, bving arrangements and occupanond

0O will 1he asfecied peoples need 10 acquue aew skills and techavques foe
successiul adaptaton? Daoes the paogect plan provide for the necessary educa-
ton and tiansg!

O willihe progect also pravide tos trasing n ihe technigues of 10500 con-
tol. water nunagement, Kosest and range mansgement, etcd

0O Will ndigenous. posuiive peophes be gffeciedt Whiet provisions will be
made 10 assure thed futured

£ Health Impacis

O Will agsw ultural disedase problemss sesult iom tus progect? 3§ so. how will
thety be handkede

O i the prowcs mvolves colomzng new ateas, will the setthen 1eceive meds-
<3l exanunation and ucaiment 10 contnl the straduction o new dueasest

O Wil 1he seutlens be ntormed ot the health hazaids 10 be eapedied, and ol
methads of controlt

O Wil asystem of health care debvery be included i the pogect?

F. long-Tesm Considerations

O Does the propect preempt any luture sesource aptions either by s pres-
ence «of operatknd '

0O Wil the pioect 50 dlier the enviionment as 10 preckude ts tulwie use 1o
othes actviies, mcluding other agculiural uses?

0O Will waterogging and/os soil salmty become a problemi Can the process
of sod Laternzauon be expected and. o 30, what will be us consequencest

0 W large areas of indgenous vegetatiunal cover are 10 be removed e g,
tropucal 10rests), can mesoscale chmate changes be expedtedt

2. IRRIGATION SYSTEMS

A. Eavi tal/R e Linkages

0 Whai wil be the ecologial consequenies o) changes in ind-use patterns
and populatian disinbutiwn? \Will fulure fesource uses be preempied(

O Wil undessable populaton crowding accur as vdlages expand eithet (o
make way 1or of take advantage of the srgated areast

0 What ype of envionmental planning s beng dune!

O  Ae mapr companeats of the ecosystem kaownt Huw wil the project
affecs themt

0O Wil changes  population density upset ecological balancest
00 What will be the impact ot the progect on the buia iy the wates systemd

0O Wil the diversion of water 10 cullivaled areas senously degrade the
capabulities 08 the ongnal wates system 10 suppod valusble bubogcal speciest

0O Will immpastant wildle sugration foutes be permanently dissupted?

8. Design and Construction

0 Has a comolkdated constiuciion plan 1o the development been prepared
that takes o account ecological factorsd

O Ase 10ad patieins. Land excavanons. (il sites, sefuse disposal activities. eic.,
planned to nunmize damage to the natusial envonmens?

0O What provisiuns have been made. i needed, for iestonng bosow pats and
other scatied sectwns of the Constiuchion area by filing. grading and resecding
10 prevent eroswnt :

0 Wil piecauninns be taken to protect management and Construchon crews
from invroducing new diseases and‘or sedistubuting endenic diseasest

C. Operations

0O Wil wates diversions be screened to prevent the destsuciion ot tishe

O What steps ate beng taben 1o preserve hsh and wildlile 1esoutces i the
af

3 Wil sunett water contain residues. sushy 3s pesticdes and erlizers. that
LCONLATuNALC danviditeam swates?

2 What are the sedimentaton, salinstv snd croswon probleinsd

3 How will watethgging and salt accumulation be contiolled? Wil senious
dquatic weed problems ame!

3 How does the wigiatinn network intetact with souic s of dnnking waterd
3 Wll sagaton peri the cultivaien of new crops 10 wheh exogenous
ests maght be attracted?

I What provision has been made for monioing the efiects ol the develop-
ment on the envevnment and vn atfected peoplest

0. Sociocultural Faclors

= Will the introduction ol water. new Crops of populahion increases be den-
mental 1o impastant sacial os cullusal pracikest

1 WWl the canstaxction OF operation of the system adversely afiect othes
apscultural. econvmuc or commescial pracuices n the areat

3 Wl constiucuon ol the svstem of new cultivauon ¢ause the relocation oi
people seeking new oppotumities? § 50, what steps widl be taken Lo ensure of-
derly and producuve reseitlement?

£ Health impacts

0O To what extent will the project iroduce new publc health problems?
v Wil healih case seivices be included in the project?

3 Will jood. wastes o1 water Cycles aggravaie sanitauon and disease piob-

lems{ Has provision been made 1ot adequate envionmental sannatwnd

O Wil changes in water veloCitws, temperatuies and depth result i a muove

tavorable envuonment tor msect pests and disease-beanng vigsmisms ¢

O Wil changes s water palterny inlioduce disease-beanng oigamsms inlo

previously unadecied areast

F. long-Tesm Considesations
O What undesuable long-range changes i population os the environment
may accompany the sapatin system developmentt

O Will turther selated develspowent proged s phanned jor the tutuse witioduce
new possibditues 107 advene cavaomnental et ?
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V. UTILITIES
ENVIRONMENT AL CONSIDERATIONS

1. DAMS

A. Environmental/Resource Linkages

C  Have alternatives (0 the dam been 1ully considered? Is the dam's presence
and operation, ncluding the impoundment. compauble with present of
planned development ot the segiont

O tsit 3 mulupurpose dam¢ ti not. could it be made mullipurpose through
modificaton{

O will important resources be lnst of thew use preciuded because ot the
dam's presence of operationt Does the dam offer opportunities 10r enhancing
the envionment thiough planned modificatons i design 1 operatng
cegimes?

T Wil new setdements and or Culivahion of teservoir slopes cause erasiun
and premature siing-up ot the impoundment( .
2 Wil alteraton of the wates fegune w.g . seasonal flooding, etc.) have im-
portant envionmental of human ecological implications?

O \Will'aquatic weeds. and the introduc tion or exdscerbation oi diseases con-
stitute sormidable and costly problems?

01 What is the nature and magnitude of the human resettiement problemst
Are there adequate 1esOUICes L0 Calty it outl in a manner miimally distuptive of
the well-being o1 the afiected peoplest

O Wil new public health problems anse as a result ol the projectt

O Wil important histone, rehgious, archaeologial, or geological sites be n-
undated?

O Wil the operatuon of the dam aifect the merests of any nationts)
downstream, and has it thave they) been consulted?

8. Design and Construction

O Will the design allow 101 the movement of important migratary hish popu-
lauonst

{3 Will the dam construction actwies be carned out in 3 manner that will
mnumuze ewasion and other damage to the environment!

O  Are raad patterns. land excavations, fll sites. and refuse disposal acthivies
consistent with good envionmental protection practices?

O Will land i construction areds be festored by lilling. grading, resecding.
and reloresting to prevent efosion and vease scarst

a  Will trees and vegetanon be removed trom the impoundment area to min-
wmuze the intoducuon of aquatic weeds and 10 improve the habuat tor an ex-
ploitable hishery¢

0O Will control of disease vectors be caried out dunng the construction
penodt

C. Operations

O Can the operaung fegime be made to bencin hish and wildlie resources
wherever possibled

O How fast will sdtaton occur. and how can ot best be handied?

G  How will agquane weeds be contiolivd?

O Wil thent be undesitable nteractions between the ahered surtace water
patterns and uadvrground aiguiters and thar rechdaiged )

0 What physical and ol ab alteratnns can be evpected o take plice in
downstream, estuanne and ultumate dinehange yreast

0O Can changes i water saknay be expected. and haw wdl this be handled?
G Will new setdements and culivated areas contnbune sediment and poilu-
tants to the impoundment, including terthzer and pestade nome How will
this be conuolled?

O Wilifand-use planning, zoaung and other measures he employed to pratect
the watershed area triom pracuices and activities detimental 1o the project?
Q Wil impaonant wildlife forms be salvaged and ielix ated?

D. Sociocultural Faclors

0 What will be the human ecological cansequences oi changes o land use
and ecoanom« activities. population sedistabution. infux of migrants. and
changes n lite styles and tradiional bving patierast

O Have resettiement plans had the beneist o1 advice trom social scientists
and anthropologists? Are such plans in keeping with the sociocultural needs ot
the affected peaplest Will the new settiements have adequate provisions 1or
sanation, disease control and health care scevicest

O will measures be taken to control squatting on apanan lands and undesi-
able ccowding around the perniphery(

0 willreligious and historical sites and astiiacts imponiant (o local peoples be
salvaged and preservedt?

E. Health Impacts

0O  What types o1 health problems will anse. and how will thev be contralled?
Q will the work force. including 1amilies, be given a preemplovment medical
screening 1o pievent the introduction o) new diseasest Will thev recepe
penodic examinations (0 detect diseases and parasitism. and to recewe clinical
treatment¢ Will arrangements be made with local health authonties to control
venereal disease and entoice enviranmental sanitdton standards¢

F. long-Term Considerations

0O  Will contingency resources be available 1o cope with unioreseen Or une-
pected environmental and health problems¢

0O  Will any provision be made tor iullow -up studies ob the envuonmental and
human ecological consequences of the propect?

2. POWER PLANTS
(FOSSiL-FUELED, NUCLEAR-FUELED AND HYDROELECTRIC)

A. Envirgnmeantal/Resource Linkages .
O What site selection cotena will be usedt?
a  will they include envuonmental considerations. such as effeces oo air and

water quality, and the resuling impact on residents of the arca. tish wildine
and vegetationd

O Willaliematve sites and aliemnatve oreniation of the plant be considened
in order (o mininize advetse envionmental impadts!

12 Dews e site corespond to oumes loe b or fegonab des elopiment and lang-
use planst

QO Have e envionmenial ¢ amsedquem vy o posvaer agnsahsaon and e
storage been consideed in site selectione

8. Project Design and Construction

S Wl the power-plint comstrud on & bvatnes be Camed autmn o manner thag

will mininize dasage to the aatural cavionnient?

G b there g comsolidated construd tion plan that Lakes mto account spatial
planming and ccologn sl sac1ors ¢

G Are road pattesns, Land excavations, nll sites. and retuse disposal s vibies
consstent wath good eavironmental protecion practices?

0 wiltland in construction aseas be restored by blliog grading ang reseeding
10 prevent cromont

O will air poliution be a problem and, it so. how will it he controlled?

O How vulnerable iy the powes plant to sustace subsidenc e, varthquakes, tor-
nadoes. and other catastrophes?

O what ss the extent and smpact ol the envionmental degradagon which
could be expecied in the event o1 such catastrophies?

O What sieps are planned to avind soil erosion and the situng of sireams, 3y
transtission acihbies and access roads are Constructed?

C. Operations

Q  what doposiion will be made o1 sobd and hquid residues g, dsives,
nuclear wastes) !

O How will 1ued be stored?

O Are low-salphur wels avadable 10 10531l plants?

O have alternauve tuel schedules been developed?

O Does the disposal or storage method indude adequate casseting o
neutraiization 1o muminuze the danger ol soil or water pollunon?

O what steps are planned 1o contam and redwm ash dumps 1o avoid polly-
Bon ot surtace and groundwater by aud-laden runon?

O 1 waste dispasal o water bodies 1s planned. what will be the cifedts on
aquatic le!

D To what degree will ndal acnen and cunents dilute plant enluents?

£ what provision will be made (or controlhing the release o1 radivacive
wasle matenal Inlo waler bodies?

QO waddiwonal units gre constructed. what will the 1ot load of radiogctive
waste matenals bed

Q s the makeup of the plant s gaseous enissions known i terms of Chermis-
try and volume?

0 what downawind envieonmental efiects can be anticpated with aspect 1o
humans. crops. torests, and wildhie?

O  How can such etiects be ninmized?

O Wil emission control equipment b istalied? I soo s the evel or control
adequate?

3 what unpacUwill themmad eitluents bavee on the (ecevmg waters?

O What temperature ncedse can be antiopated, and ow widl tis attect in-
digenaus iotad
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Q15 there suicwent wates motion s the recewing bodus to dosipate heat
eliectivelyt

O Has the we 01 conlny 1owen at ponds beon suliceniy eplved?

O What » the probabibity o1 prosducing undeswablke tog condituns thiough
the dissipation o1 waste heatt

O What unpact will ihe impoundawent ior a hydiockecine plant have  1eims
of the destivction o1 agne ultuidl and toiest bnds. and habitats 106 fish and
waldlied

0O What mwasutes are planied to matgate the loss of patural habitats 1os fish
and wildhiet

0 Tu what degree will acchacological and scen vatues be aficcied!

O How wdl the reseivou and downsiieam ilow aifecs water qualny
parametess, such as temperatuie. dissolved oxygen. nutients. adiogen con-
centrauon, hydiogen suthde, aad colud? 1See also tavaonmental Consdesa-
bons for dam comtrucuon. pages 37°)8 1

D. Sociocultural Factoss

D Wil constiucion or operanon of the plant advensely afiecy agucubtusal,
€Conamc W commecad placices w the ared. such ay lanmng OF J(Cess ways
0 A seservod inpoundment arcaf

0 will plans constsuction cause displacement o1 peoples because o1 ilaod-
ing. requied nghis-ot-way o because ot new opportunities!

0O Will plant enluent adverselv aifect agrculture, aquaculture or selated prac-
lwest N

£ Healih impacts

0 What aew pgublic healih proplems may anse som the progectt

Q Wil changes 0 water velocues. temperatuies and depih resubt n 2 mose
favorable eavionment tod disease-beanng uiganismst

O Wil the changes in water pattesns mitoduce disease-beanng o1ganisms
o previously unaifecied areast

O Will long-term exposuie 10 gascuus emnsions prove 4 signiscant health
problemi

0 Are conungency resousces avadable 10 deal with unespecied problems oi
health mantendnce or disease controll In the case 08 nuckear power planis, 1s
thete a vontingency plan iue deabng wuh emwrgency health problems and ac-
adents in the event o8 an emergency(

F. long-Term Considesations
O What provision has been made 101 industnal developmaent assocated with
the power plami¢ ’

0O What impaci due 10 increased unmgration will that acuvity have on the
envuoamentt

3. SEWERAGE AND SEWAGE TREATMENT

A. Environmeni/Resource Linkages

O Wil site selection and chowe of avalable technology wicude eavsonmen-
1al consideranns, such as efiects un water quality and sesulting unpact on ses-
dents of the area, fish, widbite, and vegerdtiont

O Wil aliernative sites and alicrnative oncotations an the selected site be
considered?

0 Have poteniul 1eCychag schemes 1o use waler 106 unganon o industingl
coobng puwpases. o studge 100 1esubizer been consdered o the projecit

0 Has the plint been designed 10 seive as a segonal iesource with thought
given 1o expansiond

8. froject Design aad Construction

O Wil the puyect provide a system 1or domestic and industnal wastes sepa-
tate from that for staim wateid It separale systems a1e provuded, what provi-
sion has been made (o1 stoim water dianage? ¥ combuned, whar edects can
be anticipated 4 the sysiem overloadst

O Can the system be economucally designed (o accammodate or ehnunate
uveroading problems, perhaps with storage o pumping. os by separating the
sewage and 310IM watei compuonentsi

0 Wil the sewer system create new health problems by transporting and
concentrating wasies at new locauons?

O What eliects wdl the sewage system have on water supply sourcest

O s there a consohdated constiuction plan for the plant that takes inlo ac-
count wban plans as well as ecological laclosst

O  Ase road patterns. land excavations. fill sues. reiuse disposal. eic.. planned
to minimuze damage 10 the natutal envilonmenst

0  Whai provisions have been made lor testonng scarred secions ol the con-
stiuction area by hilling, gradng and reseeding 10 pievent ¢roswn?

€. Operations

0 will gases, adoss, msects. and disease veclors be a prablemt

O What types o waste lreaiment equipmant (e g.. inCneratons of digesters)
are proposed that aught cause ay pollution problemsi

O  Are adequale s poliunon conitols povided!

O What ivpe oi sewage will the plani process — e .ndusual di
What percentage of the waste m each category will be processed. and how
effective will the ueatment be fos each typel

0 What lype of toxx matenals can be expecied i raw sewage inpuls, e g.,
heavy metals. ods. hydiocarbons. orthes chenncal compoundst

0O Wil ihe plamt be designed to iemove tox matenalsi

0 What sewage ordinances are provided to protect the system and person-
nel llam explosives and othes dangeious matenal?

0O What provisions have been made fur the eifeclive monitonng of plant
effluentst

0  What are the piesent and projected uses of the wateiways nito which the
project erffuent will be dischargedt

0 Wil the level ol ireatment provided be compauble with the present and
piojected uses of the eceiving waters!

0 Wl sewage outlalls create additve o synergistc effecesd

0 What eifect will the edluent have on the dissolved oaygen regunen of the
fecewving walerst

0 What effects will the erluens bave on the aquatic buia o the viinity ol
the plant and downstream{

0O Have sesonal vanations i water tlow and tempeatuie and water wveh
been consdetedt

O b theimal polluion a8 the walttw.ay 30 dssodisted prblend

O \What provisusis have been made 1 1enmg pressinnd techng sl and
operalng MNPOWer it the envEnamEnill sspects o e svslem opelatond
O wWhat types of mantenance will be sequiredt Wil lunds be avadablet
Qs uasdicuonad iesponsibibity Ceaily estabished 1o ensure the opesaton ol
the system i a maaner that wilt peotect o eabance the cnvuonmenid

D. Sociocultural Factass
O Has the site 101 the sewage treaiment plant been selecied 1o sunuruze an-

§ 0n unpuetant cultutal assets oF on land use and econumic actvities o1
al residentst

E  Health impacts

D How will waterbume diseases and vectors be conuolled?

0O  What efiecs will the location ol outtalls have on domestic and sgrcultucal
uses ot the waies coussest

O Wil the enluent be saustactondy dontectedt

O  Whai provision has been made v the diposal ol studie 1 3 mannes that
will not adverscly afieci public heahih and wrhare. o1 the envieonment

f. tong-Term Considerations

0 15 the giogedt designed sn that future plant expansion ¢ an he accomphshed
in 2 manner consnient wah the pratectiun ol the cavasonment?

Source: World Bank. Environmental Health
and Human Ecologic Considerations
in Economic Development Projects.
World Bank: Washington, 1974,
updated 1983.
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ATTACHMENT 5:

GUIDANCE ON HEALTH EFFECTS

V. PUBLIC HEALTH!
“He who has heaith has hupe. and he who has hope has everything.?

PART | — POTENTIAL ADVERSE EFFECTS UPON HUMAN HEALTH

A. Direct Health impact upon People in the Project Area

Communicable disease. The conung ar a mayor development project o an
economucally deprved ared mav have protound enects upon the health oi the
wnhabitants I there is an established community, however small. it s desuned
for explosive grow th. The exnting level of satation. while prmitive, may have
been teasunably adequate ty meet the needs 0 a small population. But with
the arsval of nuany peopie rom other aicas and a rapid increase in population
density. Lwo problems are virtudliv certun to anse.

First. the new arevals tioduce tew diseases OF aew stedins ol the causative
organisms o faw ally endemic diseases to wineh both residents and newcomers
mav be susceptible. The hiehly mabile workmen who tend to 1ollow new con-
SLUCLINA Projects constitule 3 senouy source of disease transmission. They ar-
five n lrge aumbers. accompanied or soon tollowed by dependents. Camp
acommodations are seidom ready 10 receve ol of them. Indeed. the tirst ar-
fivals are needed 0 Construct NG caily shelters and santary taciliies, while
they hve under highly agvene Twld conaitions

Second. existing housng and samitary fachuies i the aea quickly become
overburdencd due to the simultaneous arnival of nonproject people, ncluding
mare job apphcants than an be emploved. 3nd many others who hope to
pront lrom the work in some manner. This influx s Bikely 1o result in conditions
that are particularly conducive to the spread oY communicable disease.

As Certain diseases spread apdiv amang a susceptible group ot indwiduals.
the causative arganism tends 10 become more virulent, and the ilinesses more
severe. Ol particular importance are those gastiointestinal dincases spread by
contaminated food and water. such as the common dinirheas. but also
amoebic dyseatery, 1yphod and cholera. Viral hepauins is speead i the same
manner, and 15 a common hazard of the constroction site and its innge habita-
uons

The respiratoty diseases. such as mtluenza and pacumoniy, are generally less
o1 a problem. although tuberculoss, transmitted by chose CoNtact, 1s a paricu-
lar threat where crowding. inadvquate samtation and scascity of 100d occur,

Other parasitic disedses are onen intoduced 1IN0 proect aeds, especially n
the tropics These mav spread rapndlyv. eaher due 10 the maaequate disposat of
human excreta and garmage, of (o the nlervenion o Nsect Caners o) disedse.

A specal problem s an almost ceitain sharp ncrease i venereal disease, st
amony the migrant workmuwen and then the local population.

Housing and saniary facihties Change trom an accustomed enviionment as
a result 0F a new development propect may adversely anrect two  diferent
groups 0F people Thee eBedts upon INose Moving o 3 Constiuclion Jea are
the more obvious. In additon 10 the indeased nsk ol conunumicable disease,
marked psychological strains are readily wbserved. People who move Lo a con-
struction site om the traditonal v or g village 1or the tust fime may 1eel lost
and contused when contronted with the strange lie o the “labor block.” with
s new socl patterns. ats community showers. and its untamshar sanitary
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faciliies. Unless they are caretully smstsucted n the wse ot such amenites and
then cluselv monitored. dificultnes anse Forentn obpscty e discarded into
tortets and dians, and sewer hnes are son clugged. These aises tend Lo dis-
courage the rurgher use OF Samtary LMOLEes, CausIN the camp cavienmeat 1o
detenorate rapidly to a seplic state scihstiesses contnbute to the psveholog-
cal breakdown ot certan ndividualy, adding to the abertant behavior arten ob-
served on new projects The prablem s tuither avgravated by the almost cer-
1ain overcrowding ol whatever housing is provided

Another group more senously afiected over the longer term ase those local
people who are displaced rom thew ancestral homes by Ine land requicements
of the development projedt. In the Case oOF & Waler fesourtes project, such as a
major dam or a new lake of broad extent. maay thousands o hames including
enure villages may be relocated. The adverse psycholowical impact ol these
migrations, invalving the loss of Lws 10 the land and the destruction ot long cs-
tabhshed traditions. are not compensated tor sunply by building new towas 1or
the displaced. The adverse health expenence ot these groups cannot be at-
tributed solely to their increased exposure at the new village sites (o those
communicable diseases that are pecuhar to a kikeside environment in the tiop-
ics (1). Change alone mav have a harmiul effect.

Where papulations are relocated in new areas, theee is a tisk o1 expasute 1o
diseases 1o which the people may have bttle immumity or 10r which a6 cure as
yet exists. Cerlain insect vectors o1 disedse are distnbuled according Lo 1atner
sharp geographical patterns. For example. the black ilv oimunume vector of
onchocerciasis o “aver blindness” breeds only i apdly 1lowing stieams
Wide areas traversed by such streams in sub-Sshara Alnea have been dupopu-
lated in the past ior fear o this nsect. Sometimes this occurrence has bren
fogotten of 15 overlooked. and vacant aieas are resettied. The new population
will thus be exposed ta 4 disease or which t s unaware. used as it 15 10 hving
along major nvers of placid flow where the ily does not thave.

A similar sk ewists ot penple are moved iNfa an area where the tsetse tly is
present or ray become established, since 1t transmils sleeping sickness ot it
becomes iniected with the parasite by biting sick persons.

Newcomers Lo an area are ulten highly susceptible o kocally endemic dis-
eases. I displaced persons become exposed to leishmanusis or kala-azar.
transmutied by the bite o1 the sandily Phiebotomus). the disease 15 bkelv to
spread in epidemec proportions. This 1s & problem in countnies, such as Sudan,
Ethiopia and Somaha. where both the parasite and the msect vector Hounsh

{For a detalled description o1 these and other diseases. sce page 81

Dietary change. It is lempling ta assume that the immuediate economic bene-
fits to workmen and o the community at the site o1 a development project
will resull in an improvement in the general nutational status ot the local popu-
lation. This i1s not always the case. The ntroduction 01 Western-stvle (onve-
nience foads, such as prepared baby 10ads. may result in child mainutation
unless milk is available as well 2).

fven the introduction ot tugh-protein tood muxtures, such as a corm-sova-
milk preparapon, i1s not an unmined blessing. since is use may aggravate the
nausea and dianhea that JCCOMpany sumk €ases 01 Malnuinton.

The distnbution ot untortdied died skim milk. unless accompanied by the
administration ot vitamun A capsules, has beea obscived i northeast Brazit to
aggravate the symptoms. suth 3y eve delects, o) vitanun A deficency 1)

finally. the introduction o whole milk or milk products into the diet ol popu-
favons i Auwa and i southeast Asia hay been showa to Cause dultessing
gastrointestinal symptums, such as abdommnal pain and dwithea, in a signilicant

i
"

aumber o persons. This condimon teamed e tose mtalerans ¢, has an unusual
fackl distabution and teaas 1o antedt adutts more than chidren, 1t s probably
due o nhented ensyvme dencency -4

Where il peoples e remos cd iom tie aea ol semg wnpounded waters
10 0w lacations, thene i sk of Uied subs Bt certam uatansbas but o
Plants 1or 1ood tems 1o which they have been accostomed s hazyd s
commented upon by AWaddv (300 a teview oF evpeneace witly Larmers who
were displaced by the nsing Zambess nver behind the Kanha dam. \Where the
staple diet 1> changed compietely as 3 tesult of populauon movenweat. other
dificulties may anse In Thaland. 1or example whete peaple aspliced by a -
ng ket were esettied 1 a few area s staph dist was vhanged (o nifled
nce. A reduced growih ate was subsequently (eported n cildien ased one to
three, and was attnbuted 10 relatve malnutntion i

Effects upon groundwater. The most obvious adverse eliects apon giound-
water in the project area resull 1rom the Contammanon ol steeams or likes with
sewage. txisung communities near the proect site. ang especaly those
downstrean. are at usk of having ther tradilional water source sefiously
affected by the discharge of project wastes Besides the burden of exceeta irom
an enlarged human and animal population, DIher sousces OF ContamNation Jre
encountered — the runaff iom laundnies. mantenance shaps. liboratones and
health care tacdities. 106 exampte. The nsk of communicable disease sucn as
vieal hup.l(llo; oM contanunated waler 15 4 seflous ong

The essennal need 101 sewage collection and teaiment 15 obvious  and
these facilities should be scheduled 108 nstallation at the earhest stae o1 pre-
constiuclion. Sewage treatment equipment should he ot a tvpe and CIPACHY
Lo insure against the discharge ot chemucally hazardous o aesthetcslly repug-
nant eftluents nto stieams 1om wiich water s 0rawn by downstream newgh-
bors who do not have water puntication tachiees

Anuther hazard may result rom the contammation ot an underlving water
table due to leaching out 01 even trace amounts o1 cheau als held 1n setthng
ponds or lagoons 10r stabihzation o evaporation fhis & 4 patticulac wsk ot
chemical plants operating on some tepes O terram A disturband e o ine [l
reaction ot an underground water table mav atect all those wio drdw water
from wells of springs uver a lirge wea near the projedt

Changes in ecalogical batance. The human heatth edect of o disturbanee in
the ecological balance ot a propect ares mav He mansested by an adverse
change In the nutitional state of the local population thiough the inuoduction
of an actual tuxk hazad

Thus SUalion €an OCCUr DN & waler fsources pProject st chanees that anect
aquatic ite are produced in a stream. a lahe or an ket or the sea Fuh kil due to
reduced oxygen content n impounded wates s an abvias problem G A
less dramatic but more serouy consequence s a long-tetm dechne an gish
spawaing when deaxvgenitian persists Peophe woo have depended apon gisi
as a MJpt source ot protem then come under ek o SIRINEIC N mainutation.

A simidar theeat mav ocour ssom the thesmal pollution o waske waters irom
powes-plint operations. s conditon that abo advenely atied s aquatie balance
and redutes inh poputation

Cenain ndustinal processes tive ise 1o tone efiluents teleased nto the aiein
Baseous Of particulate 100m Ay g sesalt, longer tean health etiects rom o
pollution may be cocountered near industoal plants that cont Hoonde into the
atmasphicee Unlesy tluoticde coainswons soe coanpietely contofiod. the operaLon
ot some phosphate terthizer plants stect mill open heaih shops and alumingm
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smelters mav produe advese sl s o0 plant e AV venelasn s uli-
Lzedl 4y Breston b togage. thee nealth ol the siniids s nygaueed, sesuling N
dumnnhed awh vl desceased weahit gan b cavhenid AELE AWhaee sin h
Cattle Are relerd Upan as 3 g sk F puaten. human matihnn s allecied.
Chanies in e uliuge AR wkldedd ethedd upon e Taalih o3t precper sy 0
2 piopat el ALY Oev s s hene sliee watd MR s s with guws
dranaue Cause 3 1@ us the keved bt wates vahle o athavial pluas The sl
tant waretlogging oF Jge ullutal dicas andh e fedae iR sslinuty ot pound-
watet fequite $RANRes W LIRIn whiural el and i ceops This «onditumn has
been repinied tom the lindus Bann development i West Pakostan. The
tespunse o 1aIMees 10 the: utaterd diia 1y ot the Pungah hay heen Lo convest
wom wheat 10 e cultivation (2 AWhere situanions such ay thas negus the
wopies  tiuneis My hecome aewly exposed 1 the ek ol cuaacing
schistossomests shitharguase a0 saad weven. since the snad hast Lenuds 10 pupa-
RA1E 1N WAgILHA SVILEM. and e Pt 3 oiten wtekhuaed by carins -
drvacdualy, Othee paasit diseases. such 2y guiwi widm. auy abo be -
tnduted and speead undir these Greumstantes. unkesy S0 L supervn o
soutces Gl drnking walei 1 mantaad
Increased nsk 011030 sccrdents A shup st in Ahae 110 o8 SN Ity HM
10ad acCidentd i it h 3 Lonstant tacded Jebated e s kot uogects that u
shuuld be placed hach oa the it o sosh 100 huaasan Deealih Mihal services oa
and near sueh propecs segubiniy Sepat NN AK€ 3 LEARK WUIRSS 1> AU
thew most (ot al problems o111 Aa AT CTrase i Auniality (ates due
10 the motor verhs be 3 3 ferulas ¢ o annlant of econonmc dhevelupment has
buen dofumented 1148 it s aitea e acnchbions 08 4 devebipmeat Jted. undc-
custonwd o paved anads and hath-speed anspast. whe aie stiuck down as
they g0 about thed owa Dusiness 0 0L Adequate ovsuiny should be
made 10 Care 105 acudent v ims and spucil consulerauon should he given to
preveniive measuics. stith ds ves tainng. adveguate (oad madkings and
wamc conuts on auess wath
Risks 10 commumily hedlth tom ceddin industrial processes. Centan
development pinjecis valvag wdustual processes have the putennal of ad-
versely anecung the healih o newhbois i othes wavs There s 4 ik 01 aCQ-
dental 1clease 01 Lo sty HOM some chenucal plants, petioleum sepneruts
and shippung centerss which may be the sesult ot exploswn. ine. maliuncmag
equpment. of humaa ciror A compu uou caampile 01 the Jcute enects o thas
type ot hazaed ocCaned i the sinall 1w o1 Poza Rica, Messn. wheie the ac-
Lidental selease o bvdiogen sullide pan 3 sultut secovery plant sesuied o the
desth ot 22 peions of sume 120 whi weie alted D00
Expenent e with Dervilium mdi ales 1At as 3 fesull of exposur® 1 anbune
contamunaats L1061, iliness Mmay aCoul dneng readents i the newhborhood of
sme adustial plants 1hat e ess ey 1o substances  The potental
hazatds 1o commumty hedlih arsing out o) the operation on autlear power
plants are well dod umented Wy
Spuecal mwention shoukd e made 01 the prohable sole 08 eiusons Hom n-
dustusal plants s Contabuting (o (e Rethial eices o the A i potiuiion dy-
astess 1hat otcaised i e Measse Vallev @ 19 1D, a1 DomKd. Penmylvanes,
V448 and i Londan @ 1952 Lach o these epnordes was chani tenzed by the
ut seversl davs duiatan setthing over an -
dustiiatized area waly 3 mas Duldup in iy a. ¢ ausedd by 4 combnaton of
adverse woeather conthivns andd sevene o Potlutead A SHNICTE R EeDe [
dedths due 10 espuatiny docase e wrtedh m Beth caes Subsequent studies

ocCutient e ol & puesusd o

Fave comnbiraed 00 an ahign g un ke con entiations o sawoke and sultug
choonphe un ANl 4 s positively avan ateerd s il e ess AuMtabity W5

1t seeans ¢ bear that theses snasien o anwe aboust dhiier ot beast i part 1o 1he st

g of maliple sudintial soues o cubiaf il eaussum i populated Aess
that are subeet 10 S ant wersthed abmmabine o the themual nversion
type.
The cse harge o8 1o wasters 1oy utrkastinal progre 1> mitn lahey o6 steams
poses anuther ype ol poteanal tireat w6 hunan hweatth A diamaix example of
the consequue e ol e eativ o1 3 (0 chenueal, meirury, i e pructs
ot 3 iond (han has been docunwated n apan. Ows 200 casues ot moicury
pssonuyt CINAMALS diese™t qesulied wom the cunsumptun o iish Laken
fam an miet contaiminated by ealueat iom & cheawcal plans that processed
vinyb hloade 1)

Wnesses 14 & speoiiic natuse have heen attohatedd 10 vadouum i Tovama
City 0 Japan. whene 1esideny have Deen eapased 10 C3dmum ewased 1m a
murung complen nio the water supply O

The adverse ciiech Gl pUae 1POa 3 community have led 10 incieanng
pressures 104 (ndnances controliing nose af the sousce. with panwular empha-
13 UPON CINSIILCLIN Proects, ndusinal piacesses. cammercial tucking and
aupon operanaas. The acyhbaors ot developawnt schemes around the wanid
ate becomng intolefant o) aise sources INAL iesult o ks (e sleep, untatulity,
and decieased personal eaency 1yl

.

8. Direct Health impact upon Workmen
Wosk acCideats. The sk of woik accudents 13 o1 magy concein 10 the pioject
aney. Aside fram the monetary cost — ansing out ol the medical care of ac-

cudental spssws. disabity pavments. damage 10 axchues. and distuptinn ol

wosk schedules, 1here is the impoitans human cast. and us impact 0a relabons

with laboe and with the commundy Comtiuction woik 15 smang the most
hazardaus of BCCupations at best Where Lirge aumbers ot the wikk torce have
had no el constiucinn of ndustnal experens e, the problem oy b satety
even greates. sxpecally duing the sarly stages o the project Safety imeasures
and the piavisn o 1aciites and stait 106 the Care o njuiees ale & ReEesty.

When the conmtiuctin of fachiws bas heen completed. the aperanonal
stage o4 the project may demand an even hughet level ol S0tV aw dicness and
competence on the pait at winkmen Aa adequately staned cilety uni. with

PIOVISION 1 Lauung and superviin o wokinen ;b satety. @ eastntal,

Exposure 10 chemwcal and phvsical hazuds. in additon 1o the sk 8
Waumate INIY Aty out ut winh accudents. the operatuonal stage of many
developiment piosgedts characienzed by putentul eaposute ol wishmen to
chema al hazatds. such as ik Liquuds. gases. dunts. fuimes. misls and vapors —
as ad contaminanis and as skin untaots Conlis tion obs mav abe be accom-
panicd by phvar al hazards s luding these caused by vidation. extiemes of
temperatuie aod peessufe lecnEnctc and noINK Edutud. nune. and
such spuiial inky 2 Lanun Gredst 1 1he Lase o dvets. 1f instande

A detaied anatvan 1 vach type o scdustaal, (nink o Power et 168 in-
herent hvgweoan hazaabs 10 be antu it will mudicate the stepy that shusld be
tshen dor thew measuement and conual An v ety ot the andusieal hv-
gwoe azaids en anneerench iy ane nedustial o esy. akmunum aelling ithe
fedu L o0 AETLm e o awetalls abuvenuas o satnned v Lables VI
and V.2 tpages 5450 A SlAC et MY he Repared 1o cach of the

::mls:;pt“;n‘::lmﬁu ::;z«::l::‘l:l:u:;mu'l aunng thtough slunuig enmng. o
. o8 prnung e macial g o prod .
::;udlum. ::«: sk aucthatubagy a1 msessiment o hiealth n...u:.n'..u:":u‘-‘r.:-
Pl l‘:).c::“'lul‘ypcb ] (.h'wl- WMt rogects. A sseul siusce Dook teom whch
bt o & connderalions on & given project mav e mtated o the En-
wo;; :el ‘(?;fu?;:oml fk-{uh and Satety publishad by the nierastional
w b . more detaded tredtmens of bneslth wacton 1thas wail be
quued 8 most industral processes dilaes feinnde 10 s kiges bhiay of
souices on wndusinal methods and on industaal hygreme pracuces 120, 21,

imf;pomle 10 local diseases. The mtroduc non o8 3 wark trce and it 1ollowers
e : project area. especially i g previowsly undevelaped regun, may result in
xposuie O Manv noummuie ndividuals (0 codemsc diseases.

Mabara — The classic examph: was the catastiophnG impact of mala upon

eary eriosis 10 constiuct 4 Panams canal Malasa seaaany probably the n‘mu
senous single thieat 10 health thinugh the opits and subtropss. The
Anopheles mosquito 15 the camer nsedt of this discase. .

The newcomer 10 an area where malana o Inghly endenmic may be musked by
the apparent robust health at most a1 the kical people. fhe adults. however.
are simply the relauvely resistant sutvivars of a diease that legui-ulv kdls a
Lrge peicentage o) infants. The previowsly unexposed mumigrant into such an
area, whuch inchsdes vistually all 0 Atica, most 61 Southeast Asia, and much of
Latin Amenca, 15 at grave nisk o) i urting malana. some 106ms of whach have &
mostabity tate 03 10 percent i untreaied C3res. Mibitaiy 1rces and construchion
crews theoughout hustory. up to the present. have been macuivated by thas dis-
ease. Recent expenences i Viel-Nam. and-on constiuction 'mw“‘,m Al
1), conunue to demonsiiate that even the avadabibity o1 antunalsnal diugs 15
not gompk:lety protective. Maland 1 almost alwavs undeestimated as & tfme
ol disabilily i the topics — a5 10 1 very wide geograplucal distsbution. the
:(5:; ::;l; ;)l ntectian, and as 10 1he seventy of the duaedse iy RONUmuAY b

$ .

) Onchocerciasis — Of next impaitance 4 a sk 1w 1he hedlth of workown
Imported 10 MANY ORI AEA5 W RETE 2 Wled 1esnifCe PIOjeLt s planned. s
anchocerciasis of over blindnuss Wihnde qust as Sequeit 3 Cause ol «In.nb.luvv.u
malana, i is otlen more teared Decduwse o is Caly MAesILoA oF anon.
tensely ichung skin esuptin and Liter on. the develament of noaubes seen o8
felt beneath the skin. lnvolvement o1 the eve kradngg 1o ks o visun o 3 dia-
matic and §1agic CoOmphcanon that occurs chely among hitetong esukents o a
hyperendemic area. )

Onchucescuss 15 spicsd bv the e ut several species ot the black aly
especially Simuhum damaosum n Alnca. an aptly named bloodsuching pc;i
that swarms i enuimous aumbers, uithe tng pasotual and bileeding bites. Poy-
ects may be seavusly interupted by thus Bitung scoge. and seawr stafi have
thueatened nass resIgnation when the (ate o e i with onchacerc s i
observed 10 ase among the waothanen The black tly a virtually worldwuke o
distnbuton, bul thase specues whikh are notable as virctons oF ok hoceroass
are encounteed chietly i £ast and West Araca. and m Cuatemals

Whaere the disease has been prevabkent B g kg bowe ke bon 13tes o 99
percent i adull tesukents have Been iecoded Uindes these cutunntanges. the
nuniber o wieciive they i ahe sumbum popabitasa s tigh Techng ally s,-;-.nl:-
wig. 3 sl bite by an aiecdne dv s sultnent o A e dovans Setihe
ments i aieas with sapudly thowung stresams as i

entiicd preveanly. have
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been abandoned all acioss sub-Sahata Aled due 1o the depredatons ot
Simulium and the alamung disease it Caroes

The laree new dams o Aca have tesuited in somue new exposuies 10
onchocerGasis. Sunulium conttol mav add apprecablv 1o the overatl cost o1 a
dam n a dly brecding aea. notaply the hamg on the Niger. Some othes
development proects — coffee puantations m Guatemald and imoenng n
Uganda — alsa have been anhcted by oachoceriass 1240, Duning the adtual
construction of 3 daman a black v area. as the yvedocty of the water ilow in g
nver as temporaniy ncreased by namowne the cnannel or by 3 divension
around the man dam site. ty breeding may actually ingcrease. On completion
o1 the dam. breeding s usually atrested i the placd waters behind the barner.
but mav continue in the downstream unoti

Schisiosomiasis — A thud hazard to the workmen un some development
projects i the tropics and i some (Cmperate zone 2eas 15 schistosonmiasis
(bdharziasis. snail teven. The disease »n contracted by wading or bathing n
water in which the parasite has beea released by certain species ot snail. The
parasite penctiates the antact shin i oan. resulting 0 a2 chromc and
progressive discase on either the uninary tract of the intestinal tract depending
upan the particular schistosome. The tesulting disease s markedly debilitating
and exceedngly dimicult 1o ueat

1t 1s estimated that some 130 muilion people are vichims ot the thiee major
forms o1 schistosomiases. The distubution see map on page 334 15 concen-
trated mamniy in sub-Sahara Alrca. the Nile Vallev. lran and portwns ot the Mid-
dle £ast. Brazd Venezuela, the Lesser Antlles and Pueino Rico, China, japan.
and the Philippines

The culpnt snails propagate chieily i shailow, sluggish waters. such as
ponds. borrow pits. wngauon canals. and alung the banks of lakes. The nsk ot
infection s noL so great dunng the actuadl damming 0 magor nvers as it is when
the lake behind the dam has nlled. But woikmen engaged in surveying, clear-
Ing. excavating. and prepanng a site mav be exposed by wading or bathing n
contaminated groundwater. A single exposure mav be sudficient to contract
the dhsease. Among people who have long been expased. with imection rates
oiten exceeding 90 percent o the population, a sign such as bloody unne oc-
curs 5o commonly that it is repasded localty as a normal phenomenon. The
principal sk o1 Increased spread ol the disease (0 mhabitants o1 an endemic
ared where 3 new ke s nsing. of where irngation nas been introduced. is dis-
cussed more 1ully in the aext section

Some ot the ather vector-naine disedses (0 which workmen may be ex-
pased un development projects:

Dengue tbreakbone tever 1 — a viral discase ansnutted by the Aedes
ACRYPU MOSQUILG — OCCLTs 1N any warm. moist Chmate. It s characlenzed by
fever and exciutiating pan i the oints and behind the eyeballs. A more
senous 10rm Causes inmernal bleeding,

Vual encephalitis — the most senous 1orm ol a discase caused by several
differenl viuses, wansmitted by mosquities — 15 worldwide i distrbution.
Thie refatve nsk of intection s deteomined by the preseace ot the disease
locally in man or animal. and the extent of mosquito mtestation. Sandily 1ever
15 & related doorder caused by a virns which s ransmitied by the sandily.

Alncan sheeping swhoess (Cambun v panosoniasisl — «aused by the ite
of the tsetse tly transmuting the parasite — s greatly leared throughout sub-

Sahara Al A single 1setse inside 3 Moving vehiele is @ comman cause ol
wad accidents due Panic among the passeneers andd dstraction o ine
dniver,

» Chagas disedse 1SOulh AMCHCIN BVAA0MISE — ) paldsitit tisease
connned to Labin Amencd. Getly i Brazd and Pera =~ transontied by the
Dite on the reduyid bug, 1ound mamiv i cural ateds. e disedse atiects thein-
tesnal organs, uxluding the neart in some cases ’

teishmamases (espundia or hala-azan ~ abo a0 Patsiic doease — s
ansmutted by sevedal species ol sandtly ar phlcbotomus. A Lain Amencan
form, prmarily atiecting the skin, occuss in epedemic proportions when work
partws, mncluding sume niected persons. ented A dofest 1o cut lumber. A
visceral torm of the disease occurs espeaally in Last Ataca. Indha and Clhina,

Bancrottan idanasis felephaniasin) — caused by a2 mncinscomic worm
transmutted by a mosquito. prncipally Culex — occurs throughout the trops,

In addition 10 the above-lsted diseases which are manhy transmutted by in-
sects, all development projects in the tropics catrv a high nsk o1 spreading a
varnety of intestinal parasites among Aewoomers. Meticulous atiention 1o tood
samitation s imperative. Viral hepatitis & ako iransmitted by contaminated
food or water.

Compleuny, the catalogue o1 nsks 10 buman health on development prog-
ects, especially construction jobs in the 1opis. 15 exposure 10 vennmous
snakes, scorpions, large sepuiles such as crocodiles. and dangerous fish

Nuintional status ai workmen A widespread problem o human health in
ponrer areas 15 malautntion. most commoniv a lack ot sutiicwent proten n the
diet. The result 1s dmunished physical stamina and increased suscepuibidty to n-
fection. On some development pryects the health and productivigy of wark-
men have been improved by providing low-Cost meals or supplementary toods
on the ob. The best results have been attained when supplementary teeding 1
accompanied by instruction and persuasion on the vatue o1 a balanced diet.
This also provides an opportumity ta emphasize 100d samtation. and 10 ds-
courage the parronizing of iinerant 1ood vendors who olten are 4 source ot
food-borne ntestinal disease

C. Indirect Health Impact due to Eifects upon Disease Veclors

Changes in the ecology o1 an area induced by a new development project
may have a prolound. f indiect. impact upon human health as a sesult or
effects upon biologic vectors of discase. 1e., the introduciion of new disease
vectors, uf the spread or intensibied breeding ot certam insects and aquatic
species that provide a vehicle 1or the completion ot the e cvole o some im-
portant parasites and viruses that atthct man. These vectors on disedse. more
common in the opics, have been related most utten to the canstiuction of
dams and other water resource duevelopments (Table V 3, page v, But anv
field project that brings man into an area where both the parasite and the vec-
tor thnve consututes a risk.

Introduction of pew disease vecton The movement af papulatons indac ed
by the estabhshment ot a developinent progect may intinguce. of ieintioduce,
dangerous InseLts nlo an ated previousiy tree ol theny The most conspuaous
example s the spread ot the Bsetse 1 i sab-Sahata Attca. 1oam heavy bred-
ng, arcas to hens affecied areas along moadwass 1280 Infecine taes may travel
great distances as “passenpers T comaevand ey estahlishing new oo of sleep.

ing sickness along the wav This accounts 1or the “leeve dintabution o) the
disease i seitfenents ANk 10dds (ks and Commuiicatnn stieams ul
Atrica, \Whete the (ly hinds new dreeany grounds and hanan (eseavints ofin-
Tection aie avallable. outhreaks 08 the disease sccar This s most ikety 1o hap-
pen on agiculiural of bvestock development projects, suce cattle abo attiat
the tsetse. However, transmission ol the diseasts 13 trom man o main by the
bite o1 an ntecied iy,

New disease vectors. suth as certain mosguitons, mav aba be ntroduded
O & project ared by Dircrait, whete insects mav furk 0 g passenger compast
ment or a baggage hold

Finally. the possibility €xists 01 bnnREy, INLo 4 oew ares 4 sl vese tor of
schistosomass on the uaderside wr vehickes of on ampiubian arcatt. Sone
aquatic snails. remarkably resistant to desiccation. have been shown to have
been transposted 1o considerable distances n imud sanenny o the bill and
feet ol wading birds. 10 the bodies 01 water bullaloes. 3na 1o the s o
transplanted shiubs and tees. A sk indwidual spaib s capable of progucing
young. and can quickly colonize a new habitat 129

New niection Of seIniection Of exnlag vedlors Vector-borne diseases of
man become established in a population when thiee condiions prevail: 11 the
vectof s preseat; {2) human or ammal cases are introduced. seiving ds a reset-
voir of the parasite; and 13) 0pportunities exist 107 expasure of previously umin-
tected individuals. :

Control programs usuallv aim 3t all three factors: eradication a1 the vector;
(reatment Ot active Cases 1n Man 1of destruction ot an animal reservoir. such Js
radents intected with the plague!; and educatiun in prevention, such as avoud-
ance of waters intested with parsies. Major emphasi s usually on vector
control and treatment. The efectiveness ot this dual approach has bevn well
demonstrated. notably in the eradicauon ot malana 1rom sauthern aly, tom
much of the Canbbean, irom most o1 Veaezuely, and iom the southem Unied
States.

Even when eradication of matsna has been achieved. stict vigllance s re-
quued to avoud rentioduction ol the distase through reniection ot sutviving
mosquitoes by feeding upon humans wha brng o new Intections lom un-
contiolled areas. This is a tisk on devetopment projeces it labor s imported irom
malanous areas. In 1act. the fugh levet of mobility o1 labor ices 15 3 highlv s14-
nificant tactor  the diiculty o1 controling malana throughout Alaca 30

Increased propagation and spread ot exnting vectors. The mmf sw’mu) m:-
pact upon human health ansing 1rom a deveinpment progect. espec Wity a w.‘ll'u
resources plan, comes irom changes winught on the environment that anect
the habitat af disease vectoss, such as mosquitoces, black fly and those aguatic

tbot schistosomuasss.

m‘::lrsl ::::e:‘:e n the masquilo population olten aLurs n the carly stages ot
clearing and CONITUCLING 3 Project sue. ds hreeding occurs 0 Many waler 1o,
however small. These include ground puddics. vehicke ruts. and trash heaps
containing discarded metal containers. Fostunately, mosquito abatement s
relatively easy 10 achueve by st tly Controlling water accumulstions and by m:
sectiCidal sprayng. so that mosquito-borne disedses. suth as malana. can be
held in check.  ~

Breeding of the black fly vedtar ot onchaceicuass. Semulium damnosum. s
geneally arrested 0 the sull watees or g lake osing betund 3 new dam but very
actve breeding Mmay occun around spullwavs orn the runalt stream below the
dam whete water veksity and tuiuience provade o tavoranle Babitat s the
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growth of Luvae 111 i usually i deswable 1 treat the stream with nsed ticdes

10 discourage black iy hreeding ntar dams in iietied ancas 320

The greatest sk 15 (hal 0F spIesding s histosoniass 48 3 comequence of &

waler resource develnpment in 3 gleviously endeawe 1e3, or i any dica that
may suppeut the growih of an aquatic soad vecton of the daease.

The snads 1hat serve 3y ntermediate hosts of S0Inios0nlas uh AN e of
the genera Bompholana and Bubkinus. 18 Ava. hast snads a5 manly ot the Oa-
comelania genus which are smphibious. The prncgaal bost sasd i the Amen-
€as 15 Austrakwbes 129).

The characienstics of snad habaats are descubed by Malek s tallows:

“The snatd inteinwdiale hosts o8 schistoromians e dadiped 10 3 wide
1AL OF ¢AVHNNIW ALY CONTItINNS fiwy beeed it aanav diitereat ey, the
enrential CONILON being the piesen e 01 walt. reltivew sobad sunaces
v cRK depsiun and ome sowice o1 od These condimng dre awl bv
a lige vty 01 Pabials: Sireams. HIRtoN C4nsh. PUNas. txeow-puls.
tiooded Meas. lahes water-ciess Wwekls and 1xke ks Thus 0 peowral
ihey inhabit shallow watees wath (gans Conteal modviate lght penctia-
won bike turbidily. a muday wDsUILM sach W RANK MAties. d-
mergent O EMeIRent Aualic vexelation and sbundant mucso-tiis. The
snadds may be wund i isolited habiais Quite wukependent 01 mdios
drunage systems bucause snadis or thew cggs se s0melmes Caned
passively 10 such habitats which seem 1avoranle. Accosdingly. 10 deler-
aune thew habuals sysiematsc sedsch 106 the snas must be conducied
over a penod ol seveal seasans” 1)),

The resousce developments most likely to tavor increased propagation and
speead of these snads are those which impound waier behind dams 10 serve
hydioelectnc plants, ungation systems o a inshung industry 1. The most con-
spucucus examples are those on the Nile. afiecting Egypt and Sudan. The
spread of schistosomiass there has been quite masked, with sales o1 inlection
nsing to 75 percent of mose 1n exposed pupulatiuns.

In Chana. West Alia. as Lake Volia ine behind 3 maps dam completed in
1964, an injective spucies of Bubnaus snad v as ideauied n the nunaated dica
by 1966. The esplusive giowth of 3quatic weeds tavoitd massve seproduc-
twn of the snad The parasite oF schustosomuass was present Imaong preophe
who had asnved Bom intested areds o the Volts della, and ntected the local
sl populanion. Ouibieshs of the diedse were saan ohserved n aew lown-
ships alongg the lake Ehe cate of iiccton inceased steaddy, and within (wo
years neady all the chuldren i these seitements were affected 134).

The snads abo thave i sogauon canals and ditches supphed with waier
pumped om uadeigiound. and along the stunes of aatural ks, such o
thase ut Last Atnca and the crater bkes o1 Cameioon.

D. impact upon Existing Healih Services

Fhe introduciun 0l 3 IRajus New Prorct o a develogung siea o bikely 10
create heavy demands 101 2 vanety ol socul services, ncluding medscal care 1
project pesonnel. thew dependenms, and the many addinonal peophe oidinanly
atiracted 10 a development site. In addison. pubhc health measwes such as
monioang the satety ol water and 1ood supphes, entoreement ol 3amary
tegubatiang and the contiol o disedse vecuns munt be consulered.

All o8 thesse requuements e bikely 10 ovenvivin essing tus Al sesources.,
andd guvernmaents may not be able to provade nut-at-aidinary tatuds 1o twe ad-
ditional taciiturs 3nd stall iequued 10 seive the eapaaded communiy
The tollowing sequence of events may be expecied:

1o al oo proyaec peensona and dependents
C30200NAKNE ) Y COMMUNITNS
CRpeCtnns o hedlth servi ey
draval of aosop L paeophe;
MU e i dhisease and inpurees;
NCIEDe 1 ity 3w drendsss dimosus urgunal (osudenis;
o demand 1o medacdl ¢ ate of einational slandard

Incieasingly, the progect authundy o espected 10 junsh bealth sesvaces,
ether directly of by arangement with contsac lins 135) 0 1aC1. plannug and -
nancng of health care by the grogedt authootly o now 1equied by many
developing countoes. 3 tead that is on the ukicase.

FIGURE V.1 World Distribution of 8llhasziasis tuiier who-23)
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Table V.3 — Some Parasites of Man related to an Aquatic Environment

Adapted trom flughes & Hunter (26); attes Thomas 127)

Intermediate Method of Disvases Most
Parasites Hinst Infecuon Commonly Tran<mitted
Nematoda:
Onchocerca volvulus Black fly fly bite River blindness
(Simulium) {onchocerciasis)
Wuchereira bancrofu Several Mosquito bite Elephantiasis
mosgquitoes tilariasis)
Protozoa:
Plasmodium spp. Anopheles Mosquito bite Malaia
mosquito
Trypanusoma gambiense Tsetse fly Tsetse bite Alfrican sleeping sickness

Trematoda;
Schistosoma haematobium

Schistosoma mansom

Schistosoma apoacum

Vituses:
Over 30 mosquito-borme
viruses are associated
with human inlections

(Clossina p.}

Aquatic snail
(Bulinus)

Aquatic snails
Biomphaolana;
Australorbis)

Amphibious snail

tOncometania)

Several
mosquitoes

Bathing or wading
n infested water

Infested water

Infested water

Maosquito bite

Urinary schistosomiasis
tbitharzuisis)

Intestinal schistosomiasis

Visceral schistosamiasis

tncephalitis; dengue

PART 11 — GUIDE TO PLANNING THE CONTROL OF
ADVLIRSE HEALTH EFFECTS

The enectiveness of piesention and contiol of adverse etaects on human
health ansmg out ot 3 desclopment proect depends lagely upon sound ad-
vance planaing. Specine authonty and responsitnbity st be wssigned among
the omicdl agencies and other organizations that are 1o be nvolved in the prog
cet and will have to deal with s impact upon the commuaniy. Pethaps most
anportantly — adequate tunding of contiol weasunes o be tiken must be
made available.

A classic example of making a complete dasessment of the health rsks (0 be
anticipated on a major project. with a detarked plan 1o prevenuon and contiol,
15 contained in theé Report of the Preparatory Commnssion 1or the Volta River
Project in \West Alrica 136). These nbservations and recommendations, pre-
pared by the late Dys. Andrew Topping and Cuoige MacDonald ol the Loadun
Schaol ot Hvgene and Tropical Mediaine. constitute & model 105 the gudance
uf the planner wha s responsible 100 considenng human heatth tactors on a
development project.

This planming guide 1s presented here in outlne torm, with a chech bist o1 pre-
ventive measures to be considered in tosestalling the occurience of unneces-
sary fisks 10 health on major progects.

A. Communily Aspects: Human Factors
Housing

Sanitary tacilities

Communicable disease control

Responsibility
Central Planning
Mainistry o Health
Project Authonty

Implementing entities

tocal Covernment

Housing Agency

Health and Sanntation Agency
Project Authonty

Contractors

Preventive measures

Adequate housing space

Cantrol o1 number ol occupants
Adequate sanmtaty provisions
tducation in use of 1aciibies

Sanitary Inspections and ealorcement
Early complenon o1 sate water system
Monitonng water and tood supplies
Tuberculosis control

Immumzations

lnstruchion i nutntion

L2g
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8. Commumity Aspecis: Enviennmenial Factoss
Etfects on groundwater

Effects un amibent ay

ticcts on eccolpical balae

Changes i apuliune

Road actubenis

Responsibility

Cenmaal Planane

Musustiy oot dhealih

Ministiy o8 Resources
taveonmental Proiccuun Agency
Ministiy o1 A ulture

implementing enlilies
todal Covernment
\WValer Authonty
Fuhenes Department
Highways Depanmeent
Piojecs Authonty
Contracions

Preventive measures

Prebminasry assessment 08 ared ccology
EHective sewage collecton and yeatawnt
Jicatment oo wnpoundhing o1 cplucats i impesvious basing
insnm-vnng contsd o) all enhaents

No irdegse of tovg "l"ul‘ﬂl\ L0 IW OF walel
Adequate dranage ol projedt aied
Momtonng of i, svater. Inh. and vegetanon
Vector contiol i project ares

Saie design ol soadwvays

Onver edudcatinn and bcense coatiol
Deavinsiranon 01 sate agrcultural ansithods

C. Work Fosce Facloss

Wik act whents

Chemical and physical hazaids
Exposure 1o b al discases
Nutistional status

Responsibility
Cennnal Planning
Ministey of Health
Ministrv oi Labos

Implementing entities
Piopct Authatty

Veahth and Sanianon Agency
tadusinal Hygene Agency
Conwacions’ Medical Unas

Preventive measures

Medic 3l industngl hvgene and saiely tigamzatan
Indhustnal hygwene assessment o1 fishs

[{S]

Taguneennp ddissagn §60 prevent b hazdidy

ly-pant voentibstuu counasd

Mlacchieal o anmnatnu o wink sty

St edi ) sebec 1y ad PIepardlesn of Bversess stall and degrendeints
Bukogic monuonng ol winhmen exposed o cheaw al hazards

Wenk sately (ramuy

Foeatownt o commna sl discases

lununuzitsuns

Varctin conteod a1 wink sie

Supplementary teeding as indiated

D. Areawide Factos

Introduc ieon ol disease v
il tnon o Casinig v tins
lsseased (HOPAGILILN LI Vet iy

Responsibility
Central Planming
Maustey of Lieahh
Minntry of Aginuliure

Implementing entilies ‘
Propt Authastity
Hedlth and Sanitation Agency

Prevenlive measures

Otganuzatin of budogic contiol servies lentomologits. makscologinss, fekd
contral units, operatiunal manuals, eic.)

Prehmundrv suivey O propgect area 1ol exnling vecton of docase

Prebmunary cinkal susvey of population i EIogECE area 10 vedtor-boae dis-
eases

Countwnous brdingic surveillance of project dred s EOUdUCLON Gl veaon
Ticatment 0F active and carnes Lases of vector-hoine distases

Spraying ot ducrant and vehicles araving Iom areas where vedtor-bune disease
15 endemat

Spetitic preventive measuies jos the mast impostant vector-bome diseases:

Makia 137)

o wdentdy, map and number all human habstations a pryect arca

o penodically spray habitaton walls with resudual unsecin e

o thaunate o spray asquito brevding aseas

o design ungaton systems and fesesvous e luctuaung wates levels o dis-
cousdge musquito brecding

o peepare banks vl reseivar by semoving vegetation

o utibize predatosy fish aganst mosquito lavae whese icasible

o avaud open dumps; incineiate os bury sobd wastes

o utibize antimalanal dbugs as indw ared

Onchocerciasis (18}

wlentty Simubivm biceding (oo

o tcat biveding sticanis with Livicde o feasible

o acnal sprayng with nsects ide swhaere s ated

o streen localieskdenls and aew aravals (o0 iniecirm
o tieal Jcve Cases with Cautont

Schntosomans 192 19 A1) 41

o uhenntiy existing sOMB s s Db e gl wark b
o desygn Canals 10 discourage soad bcedug Bhaly séopang sies. bigh waner
velucuy. el

utdize: pyng 108 wEgaton whaese deasible

Aternate uiganon and divagg of Bekls whaes easible
Provade dddespaate Hanae 1o diganed aieas

prepane feservod ses heesose fillug

contal vegetatudt growih abang accessibibe shosebnes
contred acCess 10 ponds and sesesvins winse seasibhe
provide prped wWater 10 feduce visas 1o the ke

provide sanitary 1acditees in bakesade villages

AN Conntant susvedhanu o s evadiace at sy
groes sl ally antroschisc o medbant w abes o unested walens
sticen bocal iesidents and new adivabs 168 ailecuon

treat detecied cases

E. Mealih Care Sesvices
Nued 1w base bne health data
Services (n proect site
Cummunily services

Responsibility
Centtal Plannuing
Manustey 8 Health

Implementing entities
tocal Government
Pioject Authonty
Contraciors

Preventive and other Measures

The 1ask of the health planncr bigms wath the catlust conception o) ihe
develupment progect. In order 1o deterimine the health nceds o the proget. a
systematic assessment o the existing beslth situanon n (e progect aiea i es-
sental. with specal emphasis on the acquinition ot base hae data on com-
mumcable diseases and the poteatal 1 contanuaabon A standatd awethad
tor conducting such @ health suivey has been outlned by the Waorld Health
Oiganizatin 1421

Health services on the progect site aie designed prmandy 10 nsuie the pre-
ventinn and contiol of comumunicable disease, and 1o provide medical care 1
those wjunes and dinesses that may amse nut o8 wank un the progedt These se-
Quuemanis should be met without busdemng whateves existing heslth ser-
vices there may be an the anea

Project heakh services may be orgamzed as 1ollows

Therapentic seevices

Comprelwensive healih case

Hosputshzaton

Ambulstory cae

Preventive services
Occupstional lwalth and saiety
knnnzations

Mageinal and chukd heaiih

) &
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Enviranmental services
Vvector contiol
Samtation

Safe water

A modest ten bed hospital of 6,000 square feet is shown in the skeich
(Figure V 2) on page 66. This unit was planned to serve the needs of a develop-
ment project in West Africa (43). 1t is of modular design and was prefabricated
to allow for rapid erection at the work site at the very beginning of the project.
Complete medu al care was available for the teatment of work injuries and
acute illnesses during the cnncal early days of project construction. An air-con-
ditioned structure of this type can be provided for approximately $25 per
square fool. It aay serve s the inteasive medical care unit. One or awre sim-
ple satellite units at the work site may*be required for first ad treatment of jub
injuties Other satelite faciliies for the care of ambulatory patients may be ¢s-
tabhshed nearer the hausing areas. The cost of operation depends largely upon
factors such as the number of persons 10 be cared for, the availability of local
versus expalfiate prolessional staff, the local avaitability of drugs and supplics,
and the accessitility of referal centers.

The provision of community health services may become the responsibility
of the Project Authonty, at keast tempaorarily, if government or private services
are not estabhished s lughly desitable that what is done in this respect is con-
sonant with the aims of national health plaaning in the country. There is a pro-
nounced 1eadency to “spin off” the responsibility for nonindustrial health ser-
vices from developnent projects to community organizations of Lo gover-
ment as the project matures (44).

F. Proposed Administrative Structure for Implementation

Responsibility
Regulations
Funding

The: s sponsibibiy for aitention to health factoss on a development project is
olten shared by the Project Authexity and the Ministey of Health. Under these
cucumstances, the Project Authority may assign a portion of its task to con-
struction contractors under the terms of a master agreement. The Autharity
may also operate a sepatate health unit, perhaps with personnel posted to it
frum the Ministiy of Health, which is likely to serve as the main techaical
sesource on health matters. Depending upon project requircments, controd
teams may by osganized for health survey work, eavironmental sanitation, vec-
tor coneol, and for other special measures deemwed necessary. Provisions
should also be made for the stalfing and operation of hospitals, clinics o dis-
pensanes that may be established.

Varkuss samitary regulanions ate dositable for many development projects.
These spell out speatic mesponsibilities tor each of the several entities that may
be engaged in the project, such as govemnment agencies, contractons and the
Project Authonty.

Adveaquate funding of provisions to carry oul health measuies 1s an esseatial
part of progect planning. suce even the niost basic and indnpensable bealth
conservation 8 tivities Cannot be caned out n the absend e of fiscal provisions.

porme————-

Source:

FIGURE V.2 Hospital Plan
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World Bank.
Environmental Health
and Human Ecologic
Considerations in
Economic Development
Projects. World Bank:
Washington, 1974,
updated 1983.
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ATTACHMENT 6:

A NETWORK OF ENVIRONMENTAL IMPACTS
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ATTACHMENT 7

B3l

ATTACEMENT 7: EXAMPLE OF VERBAL RATING SYSTEM

U

+5

+4

+3

+2

+1

Rating Assignment System for Evaluation Matrix:

Major long term, extensive benefit (highest possible rating).

Major benefit, but characterized as either short term or of
limited extent.

Significant benefit; either long term covering a limited area,
or short term covering an extensive area.

Minor benefit, but of a long term or extensive nature.

Minor benefit over a limited area.

No impact.

Minor adverse effects over a limited area.

Minor adverse effects, but of a long term or extensive nature.

Significant adverse effects; either long term covering a
limited area, or short term covering an extensive area.

Major adverse effects but characterized as either short term
or of limited extent.

Major long term, extensive adverse effects (lowest possible
rating).

©

Source: Environmental Impact Statement for the Construction of a

Waste Water Treatment Plant for Jackson, USA.




ATTACHMENT 8: CHECKLIST OF ENVIRONMENTAL COMPONENTS

PHYSICAL COMPONENT

Water Nuality Cateqory

Sater Quality Standards
Non-Point Source Prohlems
Constraints by Water Ouality Problems

Alr Oualfty Cateaory

Conformence with Air Quality Standards

Extent of Environmental Degradation

Adverse Impacts on Flora

Afr Quality Problems Attributable to Human Activity

Sound Quality Cateqory

Critical Sound Levels
Temporal Distribution of Sound Problems
Institutional Mitiqation Measures

Visual Ouality Cateqgory

Scale
Variety
Naturalness
Human Usaqge

lLand Ouality Cateqgory

Land Use
L.and Deqradation
f.and Use fequlations

Geoloalcal Resources Category

Processes and Formations

Fossil Beds

Unjqueness

Educational and Scientific Value
Leqal and Administrative Protection

ECOLOGICAL COMPONENT

Bioloaical Resources Cateqgory

Agquatic Flora

Treas

Grasses and Shrubs

Aguatic Animals

Terraestrial Animals

Endangered and Threatened Species
Unique Biota

Educational and Scientific Value
Leqal and Adainistrative Protection

Ecological Systems Categqory

Ecosystem Type

Ecogsystem Quality

Uniquenass

Educational and Scientific Value
Leqal and Administrative Protection

Wetland Areas Category

Wetland Areas

dater Quality

Productivity

Uninueness

Educational and Scientific Value
Laaal and Administrative Protection

Wilderness, Primitive and Natural Areas Cateaory

RECREATIONAL COMPONENT

Streams and Strcam Systemsa Cateqory

Sicze

Siqnificant Topoqraphic Features
Significant water Features
Educational and Sclentific Value

CULTURAL, COMPONENT

Hiistorical and Archaeological Resources Cateqgory

Sights

Level of Investiaation
Educational value

Symbollic Land Features

Extent Used by Public
Protection of Slantficene Riane.

Anount of Significant Land/Water Features
Dearee of Flow Reqularity

Type of Flow

Stream Usa for Recreation

Shores Cateqgory

Avaljlability for Recreation
Sugceptibility to Adverse Impacts
Physical Acceptability

Projected Shoreline Usge
Development Controls

Lakea and Reservoira Cateqory

Number of Lakes

Area of Lakes

Water Quality

Productivity

Uniqueness

Racreation

Leqal and Adajinistrative Protection

Open Space and Greenbelts Category

Sufficleacy of Open Space

Diversity of Land Uses Classified as vpen svace
Extent to which Open Space Can be and Is belnq Used
Diversity of Public Use Facilities Available

Extent of Development Controly in Area

Source: Duke, K.M. ct al., Battelle
Colunbus Laboratorices.
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ATTACHMENT 9: CHECKLIST OF ENVIRONMENTAL FACTORS

G6 : COMPONENTS AND SUBCOMPONENTS OF THE ENVIRONMENT

PHYSICAL
1 __Ceology
11 Unique Festures
V2 Mineral Resources
t.1  Siope Stability/Rocktall
1.8 Depth lo impermeable Layers
1§  Subsidence
1 & Consondation
1 7 Weathering/Chemical Release
1.8 Teclonic Activity/Vulcanism
1. Souls

2.1 Siope Subihity

2.1 Foundalion Support
2.3 Shrink-Swell

2.4 Frost Susceptibihty
1.5 Liquelaction

2.6 Erodibity

1.7  Permeability

Mine Dump3/Span Aress

'
3
3} Coestal Zones/Shorglines
LY
3  Prime Agricuilural Land

4 | Hydrologic Balance

42 Cround Water

4 ) Grourxt Waler Flow Direction

4 8 Depith 10 Water Tabie

& 8 Dranege/Channel Form

4.6 Sedimentabion

4. Impoundment Leskage and
Slope Fallure

4.0  Flooding

4.9  watcr Quanity

$. Biota

$.1  Plans and Animal Species
$.2  Vegeltive Community
$.3  Diversity

$.4  Productivity

$.3  Nutrient Cycling

& Climate and Air

1 Macra-Climate Hazards

2 Forast and Range Fires

3 Heat Balance

.8 Wind Alterastion

$  Humidity sna Precipliation
& Cencration and Dispersion
of Conlaminants

6.7  Shadow Eflects

30 Bredy Fapioewmenty
3.1 Conservauon Messures
13  Environmeniai Significance

SOCIAL

0. Services

0.1 Education Facihlies
0.2 Employment
0.3 Commercial Facilities
8 4 Health Care/Social Services
0.8 Liquid Waste Dispossl
8. & Soird Wasta Disposasl
9.7  water Supply
6 8  Storm Waler Drainage
0.9  Palce
0.10 Fire
8.1 Recreanon
3.12 TYransportation
8.13 Cultural Facilities

9. Safery
%.1  Struclures
9.3 Materaals
9.3 Sie Hetaras
9.8 Circulation Conthicts
9.5 Road Salety and Design
9.6  loniaing Radiaton

10 Physviciogicdl Wetl-Being

10.1 Noise

10.2 Vibranon

10 ) oOdor

108 Ligh

10.5 Temperature
10 6 ODisesse

1. Sense of Community
1.1 Communily #nd Organization
11 2 Momngeneity and Diver sty
11.3 Commumity Stsbaiity and
Physical Characteristics

12. Paychological Well-Being

12.1 Physical Threal
12.7 Crowding
12.3  Nuisance

1. Visual Quality

13.1 Visual Content
13.1 Area and Siructure Coherence
13.3 Apparent Access

18, thstoric and Cultural Resources

16.3 Historic Struclures
8.2 Archacological Sies and Structures

USE OF VERBAL SCALES OF

>
»

IMPACT SIGNIFICANCE

A+

IMPACT SCALE

Dagirable

Effacta wiich are clearly beneficial are generated.
(For some subcomporents, thia level of impact is
generally unlikaly to accur.}

Acceptable

Based upon aill avallable informacion, there is a
low likelilood that an environmental problea will
occur L€ the project La ioplemented a3 planned.

Questionable or Uncextain

Based upon avatilable information, there 13 a saall
likelihood that an envigronmental problem may occur,
but its severity is such that Jdiscretion ts
permitted., Mitigative action csn reduce Or
alleviate the potenttal problem if tmplemented.
(loplementation of mitigative actlon, (f verified,
would suggest that an A rating may be given.)

Undesirable

Based upon available tnformaction, thecs i & high
likelihood that an environmantal problem will occux
if che project is loplementad as proposed. (That
is, no nitigative action is proposed, or none is
posesible.)

Information indicates that the project will violate
a HUD standard or that of another federal, state,
or local agency. (For some subcomponents, no
generally accepted standards have been Jeveloped.)

SUBCOMPONENT - WETLANDS

A+

The project will not encroach upon
existing wetland Ln any way.

The Praject may sncroach upcn an
existing wetland but measures can
be taken to reduce or eliminata
any potential adverse Lmpaccs.

The project will encroach upon
an existing wetiand. Mitlgacive
technlques may rajuce adverse
impacts.

The project will encroach upon an
existing wetland.

The project does nuc comply with
srace or local 1equlations jovecnlsy
watlands.

6 ILNIWHOV.LLY
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ATTACEMENT 9 (Continued): A SUGGESTED IMPACT SUMMARY TABLE

ATTACHMENT 9 Continued

B3!

TECHNICAL ASSESSMENT FORM

Noemai Clearance

Soecial Clearance
€!S

Subcomponent

Scate of impact

‘ . Additional Higher Levei
mpact ! Information Tests

Ae A 8. c c- Required Performed
All 80 Principal Com=

ponents from the Tech-
nical Asscssment
Cuidelines would
be listed here

The impact question
of each Subcomponent
from the Technical
Assessment Cuidance
Material would be
listed here

The asscasar places (7} in
sppropriate column based
on Initial Screening or
Higher Level Tests

The assesser

places (v) here if
Critical Concarn
cannot be answered
through information
and procedures from
Initial Screening
Test

*The assesser places a (/) here if there is 3 lack of sufflicient information on which
to base assessment.

The assesser
places a (/)
here if 3 (v)
under the Scale
of Impact was
a result of
Higher Level
Tests

By

4

Source:

(N.B. for USA application)

Planning Eavironment Internaticnal.
Assessment.

Interim Guide for Environmental
Department of Housing and Urban Development.

Usa, 197sS.

e
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ATTACHMENT 10: CRITERIA FOR ASSESSING SIGNIFICANCE

LY

<)

10.

LIST OF CONSIDERATIONS FOR EVALUATING SIGNIFICANCE

Impacts that may be both beneficial and adverse. A
significant effect exists even if the Federal agency
believes that on balance the effect will be beneficial.

The degree to which the proposed action affects public
health or safety.

Unique characteristics of the geographic area, such as
proximity to historic or cultural resources, park lands,
prime farmlands, wetlands, wild and scenic rivers, or
ecologically critical areas.

The degree to which the effects on the quality of the
human environment are likely to be highly controversial.

The degree to which the possible effects on the human
environment are highly uncertain or involve unique or
unknown risks.

The degree to which the action may establish a precedent
for future actions with significant effects or represents
a decision in principle about a future consideration.

Whether the action is related to other actions with
individually insignificant, but cumulatively significant
impacts. Significance exists if it is reasonable to
anticipate a cumulatively significant impact on the environ-
ment. Significance cannot be avoided by terming an action
temporary or by breaking it down into small component parts.

The degree to which the action may adversely affect districts,
sites, highways, structures, or objects listed in or

eligible for listing in the National Register of Historic
Places or may cause loss or destruction of significant
scientific, cultural, or historical resources.

The degree to which the action may adversely affect an
endangered or threatened species or its habitat that has
been endangered or threatened species or its habitat that
has been determined to be critical under the Endangered
Species Act of 1973.

Whether the action threatens a violation of Federal, State
or local law or requirements imposed for the protection of
the environment (40 CFR 1508.27)

(N.B, for USA application)

Source:

Department of Agriculture, Forest Service. The NEPA Process
Handbook Draft. FSH 1909.15. USa, 1980.




ATTACHMENT 11:

ORGANISATION OF INFORMATION SHOWING IMPACTS OF DIFFERENT USERS

Group 3; Lisens of facilltles

Sub group usess o — [ N] Units Mudisicd Blue Modithd Goeen Dkt Coumil Route e Minkuum Comaents
Rediuntion of vehick/pedesisian verbal description Redunes and divests raflic As modilicd Bluc As modiicd Blue Erivting podestiianisebicle Hared on uglated County
conllnt of effect sullivicut o ullow conllict wilh Increasc with Coucd 1967 Shopping Study
pedasrianisation uallic growth anned in 1973 Siwctuse Plan
. Comannanity Centte Change in t1aflic aoise in du (A) L‘o SUIKA)L,, teduction AL, seductiva AN geduction To waintain cussent none fevct Relu sions arg miaindy ia peak
1 Cinae Thease. (Used by suditorann will requise satensive sound wallic periods and sigmficant
ascaage of UMD puophe b peanifing and air comlitioning manly at weekods
week in Y1)
(i) Public Liwary. (Used by Clange in trailic anise ia teading g (A) Lo MB(AN sedixction AN ¢ seduction AW geduction Enisting noise will inwicasc with
teallic growth

average of 1,200 praple each
week in I19N)

() Day Care Centie (Vsed
by avciage of tand add age
pensiocrs aumd helpers cach
wech in 1979)

0l

2

tilevt on sccess for the ehkerly

b change in traffic
flow .

15-40°; sedtion la waflic

35-4057 scduction la fiallic

33 4054 seductions Ln seaftic

Asciage age of acidars
14 yean

liicax in trallic

€. Wanicn S1ect shusps

Cuomenicace of custimners

verbal desacription

Na Lacilitics on ucw route

As aundificd llus

As mnlificd Due

4. Jioaton Gotl Club
1382 mcatcrs wa 1910}

Kodiw i of amcnity duc s0
Lind sake

Verbal description

Nu cllecs

Reduced to 17 hakes. Substantial
sedunign and constiucing could
sestins U 10 18 bodes bt would
requbie chosuse fur 2 growing
620

Remains at 18 bokis bt alge of
cunrse adjacent (0 Jib hole is
takca

¢. Sading (lub
(06 incitxces in 1971

Reuction ia annity (visual
ntrusion, sailing conditiong, el )

Verbal description

Yo emhankaend and sives
beidie elbatively prevents
saihing oa kst 20kn of course

8 5m embankaxat and river
bridge cifoutively pacvents sailing
on Last 100 of counse

N anbankawnt and siver
buiilge cui salling coune approx.
 half

£ Hhaim Ham
1316 menilers in §978)

Sevcrane

Verbal description

2 fus guns i ib of Lown
scrvercd

As moddicd Uluc

As nwdificd Bl

g Nosth Waatun Oiabakigaal
Suciaty (37 wcmbesy in 19273

Lass of abandoncd gravel pits

Verbal doscription

Giraved pins pasily Gilled.
Prasuuny of now goad will
divturh birds

As aodificd Dive

Lasicon pass of gravel pits filied.
Prosinity of acw suad will
dirntusb bisds

N Baccliester B nhing Club
(83 members in 1906)

Lo of fishing sights i gravel
s

Verbal description

Goarved pats panily llcd
Mereming thhing

As ninditicd Blus

Lastcon puss of graved pats ithd
kaving only a quanies of vrighld
sica for Brhing

b ow Ruad Mahdng
gt
(Asciape cangicganion 33)

a Nunginacase

du (A)Llo

SIMAIN. , Uicare

WMIHAL , inctcase

SUB(A)L.,, liscases

b Vol sbatom ion

Verbal description

fan cachanhawnt Joay frown
chush

As mnudilicd Blue

S cmbanbnwns 25 ham
church

€ Sercrame ficn main past of
towi

Verbal scale

Shght serverance

Slight severae

Mindcrate acverauce

No ellea

No effecs

No effct tew sailing cluln i the wica.
Reccatly tuilt club house
anppuntcd by Sprasts Councd

No etlict

No ellect

No clfecs

No ¢lfect These uwacases are ks
appasent un Sundays

No clieed 1 and ul:; clicuts appear

Gieoup 2. Caanpemration in
Group 6

(N.B. For Highway EIA, UK application)

Source:

Department of Transport;
‘.

on Trunk Road Assessment (the Leitch Committee), UK, HMSO 1979

Trunk Road Proposals ~ A Ccnprchensive Framcwork for Appsaisal®

The Standing Committeoec

Y
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