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o :,The Agency for International Development (AID) has promulgated two new ,L
Eregulations effect1ve June 30, l976 The AID "Env1ronmental Procedures"‘*"“
:(Regulation l6) and the 1nter1m regulat1ons on provis1ons for ass1stance 1n
{the procurement and use of pest1c1des AR D R

_,A The AID "Env1ronmental Procedures" are 1ntended to ass1st AID 1n 1m-.u
fplementing the requ1rements of the National Env1ronmental Pol1cy Act of l969,
f(NEPA) AID's new pol1cy is to (ll ass1st 1n the strengthen1ng of the 1n-
dlgenous capab1lit1es of developing countr1es to appreciate and evaluate the:
potential environmental effects of. the proposed projects and (2) ensure that.
any environmental consequence of proposed AID activities are considered 1n
collaborat1on w1th the host country, and yet remain consistent w1th the. in-
;tent of NEPA. ' '

Based on an In1t1al Env1ronmental Exam1nat1on, an: Env1ronmental Assess-
ment (EA) was determined to be requ1red The purpose of- the EA is to. prov1de
‘AID and-host country decision makers with a comprehens1ve understanding of -
ﬁthe reasonable foreseeable env1ronmental effects, both pos1t1ve and neqat1ve
'of a proposed act1on and its reasonable alternat1ves carried out with or
'affecting the host country The expected benefits of the development ob-
vject1ves can be weighed against any adverse short of long term 1mpacts upon
the human environment or any 1rrevers1ble or irretrievable comm1tment of re-
;sources SR ‘ '

:.lﬁ‘é?_ l‘;Ptimé;sf’ef.of-aPtb:i,ec‘t"

e Malar1a 1n Sri Lanka (SL) ranks as: the most prevalent major disease
:affect1ng ‘the general populat1on In 1975 there was approx1mately one half
7m1ll1on diagnosed cases of malarla The purpose of thls project 1s to br1nq


http:understanding.of

fmaiaria under controi,;;ndgto strengthen the 1nst1tut10na1 capabilities
.tw1thin an integrated nationwide health service system to impiement the mu.—
(aria control program during the attack and maintenance phases. This project
”has been given the highest priority by the government of Sri Lanka (GSL)
,'The Cabinet of the GSL has approved a full five-year anti-malaria campaign o

_ AID support of a malaria control program in Sri Lanka 1S con51stent
_w1th AIDTO GIRC A-733 dated July 3, 1973, which provides that a551stance be,

Tprovided if a country demonstrates its own interest and concern for ma]aria
icontroi through “the prov151on of an adequate budget and staff to carry out

' the program The malaria control progect (MCP) is also.in accord w1th ‘the. :
AID new initiatives calling for missions to work with host governments in o
deve]oping programs to 1mprove the quality of life and the standards of
hea]th and we]i ~-being of the peopie particuiariy the poor majority.

The project is a large sca]e 5-year effort to reduce the incidence Of
{malaria in SL to a minimum of one case per 1000 population per year countryf
:Wide The program is d1v1ded into 3 phases (1) intensive spraying, (2)
’se]ective spraying with surveiliance and (3) surveiiiance w1th phased inte-i
Jgration 1nto the General Health: Serv1ces Program components to achieve ‘
.this resu]t include: R R

.],1ﬂ Spraying the vector resting p]aces of rural homes inciuding out-:
Jhouses w1th re51dua1 1nsect1¢1de to 1nterrupt ma]aria transmission :

2 Continuous surveiliance of the popuiation at risk to ma]aria?to7
jdetect cases of the disease ' ' S S

"'iéntbjmdlé‘éisai‘,,\.,‘ ﬂowl edge on maiaria 1n sk _',



6. Hea]th education to famiiiarize the general pubiic of: the causes.,;g
fmethods of prevention and actiVities of the malaria contro] program

;a}Evaiuation of program effectiveness thr0ugh month]y country;wide ,ﬁf
vieWSzeud,annual eva]uations i

E——

B Locationa ndS‘i ze

‘ Sri~Lankazis'a pear-shaped trop1ca1 1s]and 1n the Indian Ocean located :
iB miles off the southeast tip of the Indian mainland It 11es between the
northern iatitudes 5055' and 9050' and the eastern iongitudes 79042' and ‘
,81052"' It 1s bounded on the west by the Gulf of Mannar and on the east

by the Bay of Bengal. It has an area of 25,332 square miies (65 610 kmz)

;It 1s 270 miles (432 km) long from Point Pedre, its northernmost tip, to
Dondra Head, its southern tip, and 140 miles (224 km) wide: from Coiombo on-
the west to Sangamankanda P01nt on the east coast

'2 2 Physiography I

ff*¢5The island has afdoasta] belt that rises: from sea ievei to 100 feet
K30 5 m) above, approximateiy 265 m11es (40 km) across at 1ts widest p01nt
Sandy beaches extend for great distances, 1ndented by coastai 1agoons fTheﬁ
soil is sandy and saline " An exten51ve belt of roiling p]ains striated withA
ridges_ri51ng from 100 to 500 feet, (30 5- 152m) in the south, covers most of
_ sTand The 5011 1s fertile Toam, humic and. in: the north iimestone '
‘An‘irreguiar shaped mass of hiiis occur. in the south central portion, W1th
1heights reaching over 6000 feet (1829 m) The h1ghest eievation 1s at
Pidurutaiagala (8292 ft 2528 m)'f'*;-‘ TN RN IR :

h\ central southwestern hii] ;
. ~Some are streams’that dry '



_;up in. the dry'season Rivers are more numerous in the southerluandnsout”ff
;Qwestern parts ‘In the northern. eastern and northeastern p]a'ns Iong dry

fiMahawel "nga (206 mi A 330 km) belng the 1ongest.‘,‘“
Though there are few natura] lakes, there are 12 000 bod1
'ranging from tiny ponds to man-mcde lakes, severa] miles widero

Some of these
f]arge bodieS of water are used as reservo1rs or tanks v
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Since Sri'Lanka is-a relatively small 1siana near. tnetquator,: tne.
Zsurrounding ocean tends to. stabilize the temperature and re]ative humidity}f‘
,Var1ations are smal) 1n any ‘one place, throughout the year, however consid-fi
jerable variat1on exlsts between the 10w1ands (Colombo, sea 1eve1 80 60 F.,ﬁ
fannuaT average) ‘and -the mountainous areas (Nuwara E11ya 6199 ft > 1890 m,ff
,60 OO‘F”gannual average) » R

| The 1sland s re]ative humidity is genera11y h1gh, ranging from 61% toff
790% Seasona1 var1ations occur but are not great. Hum1d1ty typica]]y 1n-§i
creases at night as the temperature decreases. o

; Rainfal] 1s of three ma1n types monsoona], convect1ona1 and depress-i
Jonal There are two monsoon- seasons and two intermonsoon periods “The .
1southwest monsoons (Maha) occur from May to September, br1nging 15 25 1nches
)(35 .63.5 cm) of rain to the southwest coasta] region, moving inland to the
dh111 country and dropping 35 inches (89 cm). The northwest and southeast
'may remain dry. In August rainfall act1v1ty shifts to the northern and _'
eastern p1a1ns, bringing 2-5 1nches (5- 13 cm) of . ra1n The intermonsoon .
‘per1od October, produces convectional rains, usua]]y in the afternoon
“Is]andwide, this is the rainiest per1od of -the - -year. The northeast (Yala)
amonsoon starts in November and drops 15~ 20 inches(35 51 cm) on the: northern
and eastern s]opes of the hill country It 1s a weaker and drier monsoo_‘wﬁ
.than the southwest monsoon. By February the rains have dwind]ed to 2 5 '
;1nches (5 13 cm) per. month over. the eastern ha]f of the 1s]and March;; o
Tthrough Apr11, the second intermonsoon per1od, may br1ng some rainfal] be-
ifcause of. depre551ons, but genera]]y the quantity 1s 1ess than the f1rst,“"d
j1ntermonsoon per1od o

}Then(ntens1ty’and d1stribution of ra1nfa11 has created threebbasicf A

I ,4‘ N :
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jfall of ‘the ‘southwest monsoon; that may .occur +in_the dry zone,, intermediate i
gzone and fringe areas of the wetvﬂone can resu]t}in _ool formation in the ;
;streams ‘and rivers._ As. the main mosquito vector of ia]aria ‘(Anopheles G
cu11cifac1es Gi]es) favors drought poo]s, this may produce a- vertor popu1a-y

el

;tion explos1on resu]ting 1n periodic ep1demics of: ma]aria et

92-4*fVégeta#ion“'

A 1arge part of SL, part1cu1ar1y in the southein and. western coasta]
xreg1ons, 1s covered by dense vegetat1on with vast tea estates 1n the high
‘lands and rubber and coconuts 1n the mid]ands and- low1ands These tree
1crops have rep]aced much of the v1rg1n evergreen forests of SL '

':SL'can'be*dividediinto’ﬁ genera]ized ecosystehs::'

~ 1. The Dry zone Manllkara ecosystem covers’ the: northwestern and
:southeastern 1ow1and where annual rainfall ranges between 600 and 1200 mm
:The vegetat1on is character1zed by medium-s1zed semideciduous trees llke
,the Cey]on 1ronwood Manilkara hexandra Roxb., Dub and ‘the Satinwood
_Chloroxylon swietenia D.C. over a 1ayer of spinous bush, and dense creep-j
‘ ‘Much of the ecosystem is now changed because of exp]oitat1on o‘ the/%
“wood and cu1t1vation or grazing In many areas there 1s a secondary"spfnous
gdense scrub vegetat1on or a dry grass1and kwpt open by fire In Mannar 5&;
ﬂds]and and surround1ng areas. _the. sandy so11 has. bes1des Man11kara and
*Bauhinia, a- sparse tree vegetatlon of Acac1a p]anifrons w, & A

inumber of ta]] deciduous'or”semf dec1duous’trees. Hto ‘the Satinwood’ |
]Chloroxy1on sw1eten1a D. C ,,the Tr1n Y1 cod Berrya cord1fol1a Burret{
fthe Cey]on oak Sch]eichera o]eosaALo Oken. and the evergreen Ebony f

- ]b;..‘


http:vegetation.is

.jbiospyros ebenum Koenig InitfaT]y, expToitat1on means removal of the
“tall deciduous trees, often folTowed by shifting cu1t1vat1on., The:next
fwidespread stage is a dense- shrub, Tess spinous and Tess dry than Adn. the
Manilkara ecosystem. As in the Tatter there are patches of qrassland
with scattered trees, dry savanna, . kept open by f1re AR

, 3. The Intermed1ate zone ecosystem occupies: periphera] parts of the
fwet zone lowland and wet upland to about 900 m above sea Tevel Much of -
fthe area was cultivated in comparatively recent time and is now occupied
ﬁby coconut p1antat1ons or food crops. Most rema1n1ng forests are deqraded
for secondary CTearing the forests in th1s area ‘of’ h1gh ra1nfa11 resulted
fin degeneration and erosion of the soil. In the secondary forest the humid
,‘nd evergreen character is therefore less cTear ~In its climax stage the
fecosystem is based on a ta]] forest (upper stratum at about 30 m) composed
‘of numerous trees, many of which are evergreen e.g. Canarium zeylanicum
‘BL., Dipterocarpus zeyTan1cus Thw 5 F1|1c1um decipiens Thw., Artocarpus
_nobilis Thw. and E_phoria longana Lamk The secondary forest is more tran-
sit1ona1 characterized by severa] of the species of the Dry zone Ch]oroxy]on
*ecosystem As a result of human 1nterference certain areas are occup1ed by
savanna, with scattered trees res1stant to fire.

w ”'4 The Low]and wet evergreen forest ecosystem or1gina11y covered the
southwestern part of SL to about 900 m above sea Tevel. In this area the
'perpetual rainfa]l exceeds 2000 mm and the mean temperature of the two
rcoldest months is: 200 C The v1rg1n forests were composed of numerous ever-
green tree Species, some reach1ng he1ghts of 40 45 m. ~There. are very few
remains of this the. foremost forest ‘type of SL. The dominat1ng trees are
Dipterocarpus spp., Doona spp , Vatica Spp. Hopea _pp Shorea _pp;, ‘and
Mesua ferrea L. Exploitat1on and cu1tivat1on of: this area of ra1n forest
has degraded the soil. On exposed ground the humic Tayer,was soon destroyed
the nutrient cycle broken and upwards movement of waterfdurinq hot and dry
days produced a 1ater1t1c cementat1on of Tayev ear the. surface Uncu1t1-
vated, deforested areas on mounta1n slopes arh,in p]a;is;covered by fern]and |




maini y,,cl*eich‘enia' 1 i'n‘é'a'é'i‘é‘é*o::v, ",orv,s‘.av‘anna”._jf;;;: o

5. The Sub-montane wet evergreen forest ecosystem ‘occupies the area
between about 900 m and 1500 m. a]titude in the wet zone. A1though less
product1ve than the Low]and wet evergreen forest, this ecosystem, tran-
sitional between systems 4 and 6. is composed of numerous tall species of
trees, some of which are economical]y important, e.g. Doona spp., Calo-
Ehy]lum _Eg » and Wormia triquetra Rottb. Epiphytes are common. De- N
forestat1on has advanced far: grassland, "dry patanas", or "talawa", a ;‘
type of savanna, and more recently plantations of tea, have occup1ed much
of the area covered by the sub-montane wet evergreen forest. ' '

6. The Montane wet forest ecosysnem covers the high a]titude areas
in Ceylon, above .about 1500 m. The humidity and rainfall are high and '
- the temperature of the coldest months comparatively low. The,]ow evergree
forest grows and regenerates slowly. Characteristic elements areie;g.
Syzygium spp., Gordonia spp., Michelia nilagirica Zenk., and Rhododendron
arboreum Sm. The trees usually bear mosses and lichens. Deforestation ha
resulted in the wet patanas, a grassland, at places with much Pteridium
aquilinum L., Kuhn and scattered specimens of Rhododendron arboreum, adorn-
ed with Usnea. B

- 2.5 Animal Life

Sri Lanka has bezn very progressive in its attempts to preserve and -
protect its wildlife. In 1938, an ordinance was passed: to "prov1de for the‘f
protection of the fauna and flora of Ceylon". Since: then amendments have
been added in 1964 and 1970. The ordinance rescricts d1sturb1ng the fauna
and flora in the areas set aside as Natural Reserves In the Strict Natu-5
ral Reserve, no one may enter, except by perm1t to conduct sc1ent1fic re-u3
_search The ord1nance a1so proh1b1ts or. restricts the hunting of many
species of birds and an1mals Near]y 10 per cent of the tota] 1and area :




| SRI LANKA
. GENERALIZED ECOSYSTEMS

- —

I, THE DRY ZONE MANILKARA ECOSYSTEM
‘2. THE DRY ZONE CHLOROXYLON ECOSYSTEM
~ 3 THE INTERMEDIATE ZONE ECOSYSTEM

1+ T~ LOWLAND WET EVERGREEN FOREST ECOSYSTEM -
5 THE SUB-MONTANE WET EVERGREEN FOREST Ecosvsrem
_ 6. “THE MONTANE WET FOREST ECOSYSTEM
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”Elephant, wiid buffalo, deer, sambhur, bear, leopard-and crocodile are -
3found in’ the "arks._ Approximate]y 400 species of birds have been; e
jfrom Sri Lanka RS

_ A few endangered species (Federal Register, October 27 1976) occur
'in Sri Lanka These arn Tisted beTow j - N

' n»A51an e1ephant T ;“ }'v ETephaS’maximus_:

“Langur NN S Presbytis entillus

| fLangur, purple: faced - Presbytis senex |

; Crocodile, Cey]on mugger | . Crocodylus palustris kimu]a
Benaa] Monitor - Varanus bengalensis .
Indian Python o " Ppython molurus molurus

It is not anticipated that the anti-malaria campaign will have any
direct 1mpact on any of the endangered spec1es

‘sz. SociO[economic7Conditions;

2.6.:1 Popuiation’and’PobU]ation GraWth

SL had ‘an estimated mid-year popu]ation of 14 milTion peop]ﬁiﬁdsw”‘~

“of which 10.9 million (78%) were rural and 3.1 million (22%) wer ,," i f

he average househo]d size is 5 indiv1duals Eighty per cent of the popu-;;:
Tation live in malarious zones. The annuaT growth rate was estimated to- fj"
be 1.7% in 1976 down from 2. 8% in 1963 The government has been concern-{ff
ed -for many years about the sociaT and economic strain that a high growth f{f
rate places on society To this end they entered into an agreement with *”:
{ Sweden in 1958 to. receive a551stance in a fam11y p1anning proqram This

'program has been successfuT in decreasing the birth rate from 36. 6/1000 i
- in. 1960 to 27.3 1n 1974 The death rate has declined from a: Tevel of 27 2/13
‘71000 at the turn of the century to 8 0/1000 in 1975 A high]y successful ‘
:public heaTth program, especially with regard to the prevention and3con ol
;ﬁof malaria has dramatically curbed the death rate The most'dramatic_ m=



http:century.to
http:SL'had.an

provement occurred in the mid 1940's with the use of-DDT- to: prevent and
fcontrol_malaria This ‘was especially Significant among infants ‘

L Although the population is healthier. as eVidenced by life expectancyﬂ
_increases - 32 years 1in 1922; 43 years in 1946 66 years “in’ 1975 the drop
in the death rate ‘has resulted ina: much more densely settled population -

78/sq mi in l922 263/sq mi. in l946 and 540/sq mi in l975 The strain'
70f increasing population density manifests itself in many ways, ‘among which
are overcrowded classrooms higher unemployment, insufficient hospital
,space and more governmental spending on welfare actiVities

The Sinhalese are the largest ethnic and lingUistic community con-
stituting 72% of the population The Sinhalese community is diVided into
2. groups based upon geographical origin and cultural distinctions The
low country Sinhalese (62%) live- primarily in the western‘and southern
coastal areas, while the Kandyan Sinhalese (38%) occupy the highlands of
the south central region

The largest and longest established minority community are the Tamils,
constituting about 20% of the population The group called Sri Lankan
Tamils, constitute slightly Tess than half of the Tamil population, are
descendants of the early Tami1 kingdoms of Ceylon They are concentrated
in the eastern ‘and northern coastal areas of SL. The Indian Tamils are de-
scendants of Tamils imported from Southern India by the British colonists
ito labor in the vast tea plantations and- estates located in the Kandyan |
region ' ‘

rThe Moors, descendants from early Arab traders, constitute approx1mate-‘t
“7%:0f the population The balance of the population conSists of Malays,_'
Burghers and aboriginal Veddahs ‘ ' o

izj.’,s‘;z:. l Mortal i ty;; an‘d : Morb,idi"ty»; o

1o core faciTiifes and the conrol of
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malaria have greatly influenced thp rapid decline in the crude’ death rate
.and infant mortality 0ver the last thirty years both rates have decrease<
'to l/3 of the original rate The increaSing popularity of maternity hos-
:pital use has given SL one of the lowest infant mortality and maternal '
‘death rates in: south east ASla Diseases of the heart, circulatory and
’nervous systems, cancer, paraSitic diseases such as hookworm, tuberculosis
influenza, pneumonia, anemia, gasteroenteritis, childbirth and accidents
‘caused most of the deaths from l965 to l975 (in order of prevalence)

Though the malaria mortality is now low, due to widespread rural
health centers the morbidity is of epidemic levels. There were between
/2 to 1: million cases of malaria in 1976. In the 1935 malaria epidemic
over 100,000 Tives were lost.

2.6.3 General Health and Welfare

SL has 750 medical institutions which include Teaching, Provincial,
'District and Cottage hospitals, Central Dispensaries; and Mated‘fs
The quantity of. medical service available in SL is-much higher ‘than 't 3
‘average for South- Asia, and quality of the service is COHSldEFEdihlgh:

The country is diVided into 104 health areas, each of which is under
‘the charge of ‘a-Medical Officer of Health (MOH). A’ team of Public Healthf
,Inspectors (Sanitarians) and one or more Public Health- Nurses assist the
_MOH;: There are approximately 2,000 Western and 10, 000 traditional Ayur53
. fvedic private medical practitioners dispersed throughout the country I
if31974, it was. estimated that there were 951 people per medical practitionei
fThe average Citizen of SL has a medical- practitioner of either the westerr
{or Ayurvedic type within.-0. 8 miles from his home, and a Western type medi
ical practitioner within 2, 2 miles SR S o

‘ The[Directortof Health SerVices administers both curative and pre-'v
fventativ health ervice:fincluding all the specialized campaigns such as
Pthe”Anti-Malaria,Campaign

16
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Outpatient care is prov1ded at spec1al departments 1n the hospitals, :
f{clinics and dispensaries'”{Government prov1ded medical attention is avail-';
iable to. everyone, resulting in crowded waiting rooms and long lines of f'~'
""fvpatients ‘,:1 SRR ., > SR L S . R

, There were 894 rural health centers in 1962 which provided curative,;
fpreventive and educational health serv1ces.\ They are dispersed throughout‘
'the country and are connected by an ambulance service Maternal and child?
fcare are their main concern

| ;.,;2;5;4‘{Agvieulturg‘and'1na,,,,y~’,

The agricultural sector (1ncluding forestry and live-stock) accounts
;for about 40% ‘of the. gross national product, over 50% of. the Tabor force
and 95% of SL's foreign exchange earnings. R1ce, the staple food of most
,of the poulation, is the core. of the subsistence sector of the economy
'fRice production in SL is primarily a small land holding, hand operation
.Approximately 85% of all ‘the paddy holdings contain less than 2 acres. In
51975 there were 1 254 417 acres harvested. There are two seasons for
;planting crops, the Maha (July-November sowing -and harvesting '5-6 months
,’later) and Yala (February-June sowing and harvesting 4 months later) The
t;average yield per acre varies from year to year but is approx1mately 46
~qbushels The GSL subsidizes the cost of certified seed, and maintains a
LGuaranteed Price Scheme for paddy, under which it stands ready to purchase
'all the farmers rice at a rate that will normally prov1de him with an ade->
-quate profit Lo '

‘ Tea is SL‘s largest export crop, and SL is. the second largest pro-
fducer of tea in the free world Tea}”s the source. f’nearly_48% of SL s
;foreign revenue Most tea is grown on large states' a large capital
iinvestment, and a large\,ﬁ r}force is req ved: . Tea: u1res at least
fone worker per acre Approximately 600 00vwacres were,under tea cultiva- 1‘
tion (1974) o R
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“Rubber is_the second most important export.crop, and-SL- is: th*ifo’rth
largestfnatural rubber producer .‘Rubber is grown on piantations_mainiy_,;H
,in the'wet zone at lower a]titudes Approximately 565 000 ‘acres. were under
<rubber cuitivation (1974) L : S e

Coconuts are the third most important export crop Many of the coco-
fnut plantations are less than 10 acres in size Much of the: approximateiy
one mi]]ion acres of coconut p1antings are in. the coasta] areas.

. Other crops raised for export or domestic use’ 1nc1ude c1nnamon, cocoa,
cardamon, citronella oil, cioves coffee, nutmeg, pepper, ch111es onions,
potatoes, pu]ses, corn, sugar, tropica1 fruits and other vegetab]es

About 5-million acres are used for agricultural purposes, with 70% of
the cultivated 1and’focated in the wet zone. About one half of the total
cultivated area is used for tree crops, tea, rubber and coconuts. In the
decade ending in51973, agricultural output increased at an annual rate of
2.3%, approximaté]y less than or equal to the population growth rate.
~-Production in, subsequent years has been adversely affected by drought con-
'ditions and by the increase in the incidence of malaria.

The most 1mportant industries are those concerned with the processing
of the main agricultural export products - tea, rubber and coconuts. Most
of the 1arger investment intensive 1ndustries are in the public sector,
whiie the private sector is invoived in smalier 1ight and intermediate con-
sumer- industries The GSL has- been encouraging cottaqe 1ndustries

Mining is carried out in both the public and .private sectors. SL is
,one of the worid's leading producers of amorphous graphite (piumbago)
‘There are rich dep051ts of ilmenite, rut11e and zircon Gemming or gem
mining is carried on both 1ega11y and i111c1t1y SL produces rubies,
ftopaz, sapphires, cat s eye, alexanderite, amethyst, tourmaline, garnet,
moonstone,_etc ‘ : SR S :
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Since 1970 the annual increase in GNP has averaged 2. 5%, somewhat
higher than the population growth rate 1. 7% The rea] GNP (1975) was
$3.1: bil]ion The per capita GNP (1975 was $225) The s]ow pace of =
economic development is mainly due to 1nadequate investments in the pro-
_ductive sectors. The value of industrial production was $850 000, 000
(27% of GNP). Except for food grains, prices of major imports, fertili-
zers and petro]eum products have risen sharply while price increases for
- the ‘main exports, tea, coconuts and rubber, have been relatively moderatw,
Due to recent changes in the market, tea prices have been rising. SL- "QW;:
faces a severe foreign exchange shortage. o

2.6.6 Employment

Due to poor production performance, the employment situation~has'de?

~ terdorated and about 20% of the labor force is unemployed and another 15%

are underemployed. The average per capita GNP is low (US$225 in 1975),
- however, this is an increase of 9.7% from the last year. The cost of
living index in 1975 rose 6.7% well below the 12.3% increase in 1974
The easing of 1nf1ationary pressures followed the downward trend in z
prices of food. Average earnings per day of an agriculturai worker in
1973 was Rs 3. 82, in a trade other than agriculture, Rs 10. 76 and al]
trades, Rs 4.37. In 1975 there were 4 million employed. ‘

2.6.7 Sociai Structure
Sri Lanka, though a relatively sma]l 1s]and has a respectabie degreef%

rof socia] heterogeneity The present estimated popu]ation 1"*
fpeopJe‘,With an average househoid size of 5 SR

‘if7. The two most 1mportant structura] features of Sri ank -
have traditionallv been caste and kinshin. - Althouch not officiaﬂv L
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fﬁrecognized by the government, caste is sti]l an integral part of Sri Lankanf”'A

Q?society, especia]ly in regard to marriage Caste may be defined as an en-
?ﬁdogamous network of- interrelated fami]ies which occupies a fixed. sociai
inosition within a strict hierarchy of the specifically defined family net-
- Works. As in: India, the Sri Lankan Tami]‘s caste system is re]ated to
firitual purity in a religious sense, with lower castes being impure and
J_polluting Traditional]y, castes. were representat1ve of trade professions,
"a]though today caste trades and modern occupations do not necessarily cor-
respond The determination of caste and the nature of the caste hierarchy
: varies amongst the ethnic groups and also geographically within, the groups.
For instance, the Sinhalese recognize at least 24 castes, however, differ-
ences in intensity occur between the highland Kandyan and lowland Colombo
Subégroups. The Kandyan Sinhalese are the more conservative group. Most
“Sinha]ese belong to higher castes,,withfthe_agriculturaiist or Goyigama
caste_being the most prominent. For examp]e, about 3/4 of the low country
" Sinhalese belong to high castes. |

The caste system of the Tamils, especially the Jaffna Sri Lankan
”Tami]s remain quite dominant Over 18 .different castes are recognized by
he Tamiis w1th the most prominent again being the cultivators or Vellalas.
‘Vellalas sti]l maintain a superordinant position in Jaffna society.

: Caste is most important today in matters regarding marriage, household
'fmatters and ritual observances. Also linked to the caste system are social
‘fidentity and 1nteract10n patterns, especially in rural areas. If people
“come from far away areas.and their heritage is unknown, they are confirmed
fin a re]evant caste position w1thin the local community, before they can
n;interact with others ‘ Intimate visits between neighbors are made only with-
}§1n ‘the: same caste, particuiarly if meals or. presence in kitchen areas is
‘finvolved Meais represent many symbo]ic features and are therefore ‘subject
{?to ritual pollution from. someone in a iower caste These caste 1nf1uences
igon house visitations and presence in cooking areas has a direct re]evance
“‘on’the. malaria- program.: Fever. case detection: and household spraying fre-



" quentiy involves* the necessity of 1ower caste caseworkers and spraymen in ,;
‘dfood production areas with the consequence of rejection of the anti-ma]aria?
"campaign. To so]ve this prob1em, the AMC has been ab]e in most cases to/
'employ 1oca1 peop1e usua]]y of the caste, as spraymen, or work with the ‘
E public heaith 1nspectors who are usualiy of a higher caste, to gain com-
munity support and cooperation to meetf'he AMC objectives ‘*3}ﬁ_f;t;';'~

A similar problem eXists in theiMos]em communities where the purda
or seclus1on of women 1s practiced ' omen are 1eft at home during the day :
while the men work in the fieids;o away'from home Spraymen have been
aliowed to continuo work oniy through the cooperation of locai reiigious

cause it requires the remova] of all furniture from the home i
an unpleasant odor that may last for a few days. Aii cases o‘,_ejectioyﬂ
have received special attention from AMC: personne] By using dipiomacy
teaching, peer pressure and spec1a1 "mop up" crews, most prob]em i e
readily overcome R

~In the more remote Jungle areas, a significant number of peop]ef"
in 111ega1 lumbering and gem mining Because of the 111ega1 nature of i
hese activities, the peop]e are suspicious of outsiders especiaily’governé
;‘ment workers These peop]e have been he51tant to cooperate with outsiders,
‘fsbut with their concern for hea]th, especially ma]aria, since they are in on(
‘”:5of the most endemic areas, they have been for the most part respon51ve to
; AM {efforts AMC personnel have gained the trust of these peop]e through,g
’Jf{respecting their sanctity and by not becoming police 1nformers 7,1, 0

Sthi ‘?’rﬁaﬁonre]19iibns_‘..‘.vrés¢nti with Ar!'*,"!!??"f P.éiﬂfgf.;,t.,h?r"?.‘}d;éﬁ'
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.*There are few, if any full time practicing Animists on the island, however. .
g;the old beliefs still permeate the daily lives of almost all the people,
_ffparticularly in reference to causes of illness AR ‘

} Of the four formally recogrized religions present 64% of the popula- ‘
‘tion are adherents of Theravada Buddhism and it seems to be gaining in- |
creased influence. Strongest amongst the Tamils ‘and - composing 20% of the
~ people's religious following is Hinduism. Buddhism and Hinduism: are inter-
,‘related in SL with Buddha representing spiritual purity and a leader of the
l,path of enlightment rather than a god to’ be venerated Many of: the duties
1fof both religions have close correlations jf}*" : o ;
‘fAEChristians represen 9% of the people with the remaining 7% Muham-

: ; The complexities of the various religions are 1mportant as they basic-
fally predicate the beliefs held’ about health and cause and.cure of illness.
ffThree types of medical practitioners are present in SL with curiously no
;fevidence of conflict or competition Nestern trained phy51c1ans Ayurvedic
ﬁfdoctors and "charmers"":"'”‘ ! B

, Charmers diagnose the supernatural cause of" 1llness by using magical
yftalents and supernatural a551stancwl_V0nce diagnosed treatment is given to
pneutralize these supernatural 1nfluences in. the form of ritual prescription
*of appeasement up to and including"xo“'ism if demon possession is diagnosed,

: Ayurvedic medicine concerns-itsel; w1thﬂtheidetection of imbalances of
;bodily forces w1th subsequent?pr cr}ptions ofwherbal pharmaceuticals Some
270 80% of the population consul -an: Ayurvedic medical_practitioner when
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Interestingly, Ayurvedic pract1t1oners and charmers are fu11y aware of
the Western medical system and will refer the patient to that system when
the case is out of their specia]ity Much of the popu]at1on rely on al]
three systems in the case of illness, Just to make - sure o

Malaria 1s generally accepted as . be1ng caused by a mosquito b1te, with
a trip made to a health center, hospita] or dispensary to obta1n the proper
pills when the well known symptoms of malaria occur.

2.6.8 Education and Literacy Rate

Free compulsory schooling for children aged 5-14, free un1versity edu-
cation and compu]sory religious education have been well estab]ished for
many years in SL. Over 85% of. the 5-14 year olds attended school in 1971
with a large percentage going on to higher education in either the arts and
‘sciences, teacher training or vocation-techn1ca1 tra1ning.

For the last 200 years there have been 2 main forms of primary and
secondary schools - private and public. The private missionary schoo]s
hat were established primarily to teach Chr1st1an1ty were self—supporting
inst1tut1ons under the responsibility of the clergy. The trad1tiona1 vil-
lage schools, open to all v111age children, provided instruction in the
1oca1 language, reading, wr1t1ng, arts, and crafts. Eventually, a conf]ict
arose between the two systems due to a small educated elite that secured
Lhe best emp]oyment and a large group of. partia]]y educated underemployed

- Since the 1nst1tut1on of free pub11c schoollng in 1946 and 1947, a: proa?
»gram of: 7 years of e]ementary and 5 years of secondary educat1on has evolved;
‘Sec ndary educat1on is structured into two phases - the first 3 years are: o
fdevoted to genera1 edu(at1on and prov1des a log1ca1 term1nat1on of forma]
jeducat1on for those students who «do not w1sh to cont1nue on to co]]ege or
fvocationa schoo] The 1ast two years are uti11zed for col1ege entrance
fsubaectsm : -




SL has a very high 1iteracy rate of about 80%, much higher than other
countries of South A51a.v This has been ‘due to a widespread demand for
education and the easy access to free public schoois In 1974 there were
9 625 eiementary and secondary schoois empioying 100 910 teachers with ,
2 534 071 pupiis Th1S created a 25; 11 pupii/teacher ratio, excellent even
by western standards with a government education expenditure of Rs 549 437
miiiion.;~

‘ At the university level, ‘the Univer51ty of Sri Lanka has 6 campuses
spread throughout the isTand and a:Law Coiiege In 1974, these consisted
of 132 departments, 1536 instructors and 12,667 students for a student-
instructor ratio of 8.3: 1

In 1973, there were 28 Teacher Colleges with a total enrollment of
9 283 students, an 1ncrease of 13% over the preceding year. In addition,
there were 12 technical and vocat1ona] institutions with an enrolliment of
7375 students

" The deve]bpmentai needs of the country are of increasing influence
to the. direction and curricula at all levels of education. There is still
a severe shortage of scientists and middie-level technicians needed for the
tcountry s development. Research is confounded by the unavailability and
inadaquacy of modern 1aboratories, equipment and facilities. Foreign tra-
vel for any purpose is impossible without‘foreign funded travel and tuition
scho]arships due to the government's program of combating the balance of-
trade deficit '

| 2{6.9 jeovgrnment and Legis]ation-’.

y ' SL became a free independent and sovereign Republic within the British'
{Commonwealth 1n 1972, with a parlimentary form of government The Nationai"
: ;Assembiy of SL is. a unicamerai elected body of 15ﬁirepresentat1ves of
fth _peopie and under the new constitution exercises the 1egisiative, execu-h |
[tive and judiciai power of the peo“le_‘ ‘




The: general direction and control of the oovernment is vested .in: a
‘Cabinet of Ministers who are respon51b1e coliectively to the National
,'State Assemb]y The e]ection of members to the. Assembly is free'“nd by

secret bal]ot Every citizen of age 18 or o]der is qualified to,‘e an
elector at e]ections to the Assemb]y “The is]and has a record of peacefui,
and orderly elections for a considerabie period with very keen interest as
evidenced by an 80% or greater voter turnout L

The Prime Minister nominates the Pre51dent, heads of the Cabine and
has executive authority over the Government He or she is appointed yithe
President, from the membership in the National State Assemb]y as” tqe;most ‘
1ikely to command confidence of the National State Assemb]y ‘ |

Legislation under the Mosquito-Borne Diseases (Preventive) Regulationsj;:
published under the Quarantine and Prevention of Diseases Ordinance (Chap-'*e
ter 173) prov1des for entry into premises for spraying, the taking’ff}b]oodff
smears and treating persons suffering from or believed to be suffering fromfff
malaria and for notifying the proper authorities of the MOH of- ma]aria -
cases within 24 hours by the medica] practitioner. ' '

In cases of persistent refusa]s to spraying, notice of prosecutio‘{i°""
served on the chief occupant that his house. must be- sprayed befo ' th
visit of the spray. team. This notice usua]iy has the desired effect -and
the occupant subsequent]y a]]ows h1S house to be sprayed when the sp
v151ts it.: - ‘ ' s

3.0. MALARIA CONTROL IN SRI LANKA

31 HistoricallReview andepidemio]ogy’

Anophe]es culicifa01es‘"r

. Maiaria haslalways been prevalent in SL

- URean anriant racnrded: 1n¢:i'anr'm: ni-' intermi ttent’ fever ‘accompanied by: chi»Hs”-'s::‘-‘:;?"
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%and rigors which have ravaged the country The anc1ent seats of civiliza-=‘
ﬂscourge of malaria than by the periodic Tamil inva51ons from South India
?Some believe that the Tamil invasions may have so disorganized the elaborate
vsystem of irrigation and agriculture created by the Sinhalese that extensive
;Anopheline breeding occurred In 1638, a, Dutch map of the island showed
fgreat areas, particularly the North Central Prov1nce depopulated by ' fever _
lwsickness' o '

Modern knowledge of malaria in SL is based. on a 1927 monumental re-

: port by H. F. Carter SL is subjected to periodic epidemics of. malaria at
'?3 5 year intervals Epidemics have occurred in 1906, 1911, 1914, 1919,
;l923 1928 29 1934 35, 1939, 1940, 1943, 1945- 46, 1968 72 (primarily vivax),
- 1972-7 (vivax and falc1parum) Malaria in SL is "river malaria", that is

it occurs mainly along the environs of the major rivers and their tributar-
;ies and it is "drought malaria", that is that epidemics occur when there
'iis little rainfall and the volume of water in the rivers is so reduced that

the rivers are broken up into a series of relict pools. The failure of the
:South West monsoon catses epidemics in the South Western and Central foot-
hills. The North East monsoonal rains (October-March) increases transmis-

‘sion in. the Dry Zone-hyperendemic area. Malaria still affects most of the
people in SL. At present three- fifths of the country is malarious with
csix epidemic zones in the country, based on_the intensity of malaria

vtransmission

‘li;,daffna Peninsula - (hypo-endemic)
v25fsNorthern Dry. Belt - (hyper-endemic)
~3}5‘Eastern Foothills : r'/l‘f(hYPer-endemic)
'4;g,Eastern Coastal Belt »7*(hyper-endem1c)
f§:f§1ntermediate S L f;(meso endemic)
6.

Wet Zone .] L - .:."i_ :‘(hypo-endemic)
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, VThe%three c1imatic zones based on the rainfal] received from the
Soutfiwestern ‘monsoon, can also be. categorized into epidemic areas. The{iT
,Dry Zone which receives less than 20 inches of ra1n is hyper-endemic The -
'Intermediate Zone which receives 20-40 inches of\rain is meso- endemic '."
The border of the Wet Zone which receives over 40 1nches of rain is hypo-
endemic, with’ the maJor portion of the Wet Zone being non-ma]arious ﬂMaefv
laria occurs in the wet: zone ‘only when the climatic conditions approximate
the dry zone |

Malaria control in SL can be categorized as follows:
The pre-DDT era before 1946.
The DDT era which commenced in 1946.

The Malaria Eradication program from 1958 to 1964 (withdrawai, \
of spraying in April 1964). Malaria was successfully controifed _
in SL using residual insecticides and anti-malarials. In 1962 63J
the malariometric indices were at the lowest level, but 1964 saw o
the»first setback. By 1968 the epidemic was in fu]l sw1ng.

The emergency program ‘commencing at the end of 1968, consisting \
of residual DDT spraying on a 4 monthly. cycle, and radica] treatsf
ment of a]] c]inica] and suspected cases of malaria. Wt

'DDT resistance.nOtedwin 1969.}

.The 1972 epidemic as a result of DDTfr 515 anc'57“'”'
iGNG Specifically drought condition

S

;The 1975 revised program of limited sprayi
jfinancialfresources) of ma1ath10n at Zg/m2 n:a:

......

* The Hnicalcasesofmﬂamainswav ‘eached-a“stage: where
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fadverse]y affect the economic deve]opment of the country In 1972 thereg;
fwere 363, 645 reported cases of clinical ma]aria, 1n 1973 there were : o
1412 149 cTinicaT ma]aria cases and in’ 1974 there were 708 ,601 cTinical -
fcases of ma]aria.} .

f3527fVector*Biology‘and%EcoTogy‘a

AnopheTes cu]icifacies Giles, is the: on]y proven maTaria vector in
SL It breeds in cTean, stagnant or sTow mov1ng water, in: sand or rock
,pools beds of streams, 1rrigation channels, rain-water coTTections rice
:fields, tanks and hoof prints “The female prefers sun]it or Tightiy
shaded water for ovip051tion The Tarvae deve]op in 11- 15 days at 320- 37°C.
The pupa] stage Tasts approx1mate1y 24 hours The adult flight range is
approx1mate1y 0 8. km. - Carter found the catching rate was much less in
houses removed from the Tarva] breeding sites than those near them A
97% reduction was noted ‘in houses 600 900 m removed Most movement of
adu]ts occur at dusk and dawn Longev1ty of the adult is related to temp-
erature and humidity The range for maximum Tongevity (7-21 days) is 25-
3006 and 60 80%: RH.

, It is essentia]iy a dry zone species, widely prevaTent in jungle-
_overed p]ains and 1n vilTages It is rarely found above 2,500 ft. (762 m)
f;elevation.. It invades the ‘intermediate. zone from the dry zone only during
7ftimes of drought, when breeding conditions are most favorab]e, and is
;{rare in the wet zone, which accounts for the reTative freedom of thTS area
gﬁf’"m ma]aria This species breeds weT] in JungTes where it feeds: upon i
“,}iid.animals (zoophiiic) In the dry zone, it feeds upon domestic animals
ﬁias well as humans The vector enters houses in the evening, and is, es-. LA
&jpecia]]y active from dusk to 9 P M. The mosquito common]yvrests in dwell-;w.f»
* ings;, - ' We : ‘ blood T .
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man: andibecome increasingly anthropophiiic - This.change.in feeding pattern.
might‘increase its vectoria] capacity TS R ;- :

There are 20 speC1es of Anophe]es reported from Sri Lanka.; Aside from
A cu]ic1facies the’ oniy proven vector, there are 8 species that are con-:
sidered vectors ‘outside of SL - A. maculatus, aconitus, annu]aris, barbi-'u
.rostris, hyrcanus var. nigerrimus, 1eucosphyrus tesse]]atus and varuna.aﬁf
As far as can be determined they have not been incriminated as vectors in SL@

‘3.3 Proposed Malaria Control Program
3.3.1 Plan of Operation
The Government of the Republic of Sri Lanka (GSL) and the worid Health'g

Organization (WHO) have entered into mutual agreement concerning them le- .
mentation of a malaria control program in SL covering the periud of 19/7 81 )

The following is an abstract of this program which will also" haVe‘ o
financial as well as commodity and/or technical inputs from United States
AID, the United Kingdom, Japan, Netherlands and France.

Ma]aria has been endemic to SL for many years and as such has been ,
the maJor hea]th probiem of the country. The first formai program to combat;
“the disease was; 1n1t1ated 1in 1946 using DDT. This program was successful '
in reduc1ng maiaria morbidity from 44,300 per 100 000 population average ',3
1937 45 to 5 per 100 000 in 1960 and mortality from 1835 per mii]ion to 0 2‘f
A ,d: 1iion popu]ation. In 1958, the (GSL) created the Ma]aria Eradication“

*Program' As a’ resuit of their efforts on this' program, the inc1dence of ‘:
3f{ma1a"ia as 1ate as 1967 was 0. 3 cases per 1 000 Annual Parasite Incidenceiﬁf}
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“API, However, by this time the vector was developing resistance to DDT,
the: tradition lﬁinsecticide'Used in controlling malaria, and the incidence,
fdue to. favorable environmental’ conditions (mainly droughts), again’ qne
;creased

ga “';The:country is: divided into l04 Health (Administrative) Areas. The
idegre% of malaria incidence by health areas in l975 is given as follows

| ,APi?belOWVHh,s "Oﬁl% T 6 Health’Areas
S 03009 00 v
‘I 9 ) 40 " "
10:49 28 " "
50-99 5 n  .m
100 199 13 "

200+over ’ 2 " n

Some of the non-malarious areas have shown a relatively high incidence
due to the great majority of . cases being 1mported from the highly malarious
:areas. The mortality ascribed to malaria has been very low due to the many‘
convenient and closely located health centers. The recorded deaths due to
imalaria from 1967 are given in the: following table:

‘~,;19§7 1 190 - 12 1973 2

tUo1968. - 64 1971 7. . 1974 2

Coms s w5

,slhefoositivefcase{détéctiOnfdates as’ depicted on the following table

e’ rece ' ) wthfandwseriousness of the present malaria
represent;only detected and recorded

| hatqthisjis only 40 50% of the actual

u



1967.
1968

1969
1970
1971
1972
1973
1974
1975

P.v.

| Ma'lariaCase Rates 'ﬁr;s*éf’:"t‘-.;i’hi{a’*?fsfoi-l?fri‘é Period 19671975

Tota] No of ‘fzifPLV}”‘ ny-fi‘E?Mi*éa;;?fthPiﬁ¥
Recorded Malaria IR SERA ST R
Cases

5%

3,466 3,026 1) I AR
440,644 439,618 951 67" " 40:5°
537,705 534,214 2,995 492 - 48.8"
488,202 466,587 1,358 252 40i6
145,368 141,488 3,711 199 2.0
132,604 129,109 3,495 228 1. 0.
227,713 218,139 9,486 1% 17.3
315,448 289,241 26,207 1,027  23.2
400,777 336,918 63,859 1,782 - - 29.00

- Plasmodium vivax; P.f. - Plasmodium faciparum

API - Annual Paras1te Incidence - 1973/1975 taken from March 1976- Situatione

Analysis
3.3.2 Objectives of the Work Plan

The GSL, with assistance from WHO and bilateral agencies, has the fol-

1owing objectives in connection with this plan of intensive’ ma]aria contro]
program: :

3:343i Methbdseof’ActionI'_~

1) the drastic reduction- of the incidence of- ma]aria, ,";?1;"
2) the e]1mination of 1ndigenous P. falciparum infections- and
3) the u1t1mate eradicat1on of ma]aria from the country o

Using ‘the insecticide malathion, a full scale attack willibe inplemented
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~f.4 rounds per year “(Perennial Spraying) In the subsequent two~ years,

din the maiarious areas against A cuiicifacies to bring about.the. Towest .
possib]e Tevel of transmission R

‘The surveiilance operations that follow w111 minimize the reservoir of
infective cases and the v1giiance machinery deveioped wi]l keep a strict
watch of the status achieved. Definite steps will be taken at this stage
to integrate the v1gilance machinery set up with the general heaith service
in order to achieve the final objective of eradication.

Geographical reconnaissance will be conducted, consisting of'taking‘a
census of all houses and other structures, population, numbering of houses,
preparation of individual house cards affixed inside houses, preparation of
general maps, village maps, and jtineraries for spraying, survei]]ance and’
supervision. Completed geographical reconnaissance will be up-dated con-
tinuously throughout the program.

Residual house spraying will be conducted against the vector Utiiizing '
50% malathion wettable powder at a dosage of ng/m2 This will be formulated
in the field as a 5% suspension in water by mixing 770 gms (2 1bs. ) in 7 75
liters (2 gal.) of water. The spray will be applied at the rate of 4 iiters/
100m. A1l human and animal dwellings and outhouses, all temporary Structurés‘
found in development projects, land settlements, "Chena" cultivation, forest "
camps geming sites and other temporary dwellings in the malarious zones. wi]l
be treated. The surfaces to be spryaed include surfaces of walls, roof, a11 ~
~ eaves, roofed verandahs, latrines,gunder surfaces of furniture and behind
'picture frames, and all surfaces of temporary fixtures in the househo]d out-i;
houses

' The residua1 spraying will be carried out reguiarly for four Years”"'”
hI" the fiFSt two years, the areas which are highly malarious containing 0
j u]ation of 4 miilion with 923,000 houses will be sprayed once every‘3 months,g

*+ gnrav’ area .and. the- number of cyc]es wili be reduced (Seasonal Sprayingb

‘;iégj{f



With the withdrawai of. regular spraying. focal and mopping up spraying
‘:fwill be carried out to eliminate the persistent foci Focal spraying will

vfalso be carried out in areas of unstab]e ma]aria whenever necessary, where
‘ﬁ:reoular spraying is not carried out. as ‘a- preventative measure.

] f3‘;"3‘.4, | La.rvai 'Contro'l

Larva] control is not contemp]ated and will be carried out only as a
supplementary measure, by the use of suitable larvicides in urban areas
~ with limited breeding places and population concentrations of a high mal-
ariogenic potential. Downstream weekly intermittant flushing of the po-
tential breeding places will be used wherever found useful and feasible.

3.3.5 Drug Administration

A five day course of medical treatment with amodiaquine/chloroquine
and' primaquine according to recommended dosage, will be given to all -
clinical and suspected cases of malaria during the intensive spraying
.period. Presumptive treatment with recommended dosages of amodiaquine (or
chloroquine) and pyrimethamine will be given for all fever cases.

Mass drug administration with recommended dosages of camaquine and
pyrimethamine will be carried out as an emergency measure to eliminate re-
Siduai and new active foci at the late stage, and during the early stage
in'areas’requiring supplementary measures.

Weekly prophylactic drug protection with the accepted dosage of amo-
f:diaquine or ch]oroquine is made available to temporary visitors from non-
'malarious areas ‘inte high malaria risk areas and also to those engaged in
~development projects in maiarious areas

| 3.3.6 Case Detection

,_DurinéitneffirSt;tuo‘years Of the proéramfpassive case detection will
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be the main activity in both the spray and non-spray areas and will be
‘carried out by a11 medical ‘institutions in the country When the case load'
‘becomes 10w, active case detection will be gradua]ly established and w111 |
be carried out by Field Assistants (ACD Agents) who' will visit all houses

in the area under their charge, in cyc]es of one month

3.3.7 Epidemiological Investigations;‘“7~}u.f

Epidemiological investigat1ons w111 ‘be, brought into operation when
the case load decreases to manageable 1eve15 They w111 consist of case.
investigations, mass blood survey. and entomo]ogica] 1nvestigations and de-
pending on the ep1demiologica1 s1tuat1on w111 be fo]]owed by remedia1
measures including focal spray1ng and mass drug admlnistration :

3.3.8 Assessment

Parasitological and entomological data will be mainly-useda-To assess.
the impact of the attack measure. In addition, periodic checks of the *ﬂ
fever and malaria attendance in all med1ca1 1nst1tutions and the constant;
monitoring of the deaths due to malaria and the effect of malaria morbidé
jty and mortality on the vital stat1st1ca1 parameters w111 be used to
assess the impact of the program. - o

A11 paras1to]og1ca1 and entomo1og1ca1 assessments wil] be carried out
in indicator areas,\se]ected on the basis of the incidence of malaria, popu-ﬁ
.Iatlon movement and the ava11abil1ty and.location of medical inst1tutions i
These 1nd1cator areas w111 be representat1ve of the ep1dem1o]og1ca1 zones i
Thefinterpretat1on Wfﬂresults w111 be in conjunct1on with the data obtainedsf
from>a11 hea]th areas VAN o

313;9 Entomologtcd]fhﬁééggﬁﬁﬁtf :
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parous rates, resting densities within houses during daytime. ‘he 24 hour
survival “ate ‘of vector mosquitoes from outlet traps in: sprayed houses and
the’;ctivity and persistence of 1nsect1c1de residues on various surfaces of

tre ed'premises

5 The methodo]ogy for obtaining the necessary data for th1s assessment
w111‘inc1ude suscept1b111ty tests, all night indoor and outdoor human bait
co]]ect1ons, dissections and exam1nat1on of ovaries and sa]ivary glands,
space spray co]]ect1ons, out]et window trap co]]ections and bio- assay tests.
Entomological assessments will be carried: out at f1xed observation stations
in . the 1ndicator areas fortnightly and in other hea]th areas at month1y in-

tervals. .?-:}**_',;:' o

~ ..-.s;.‘a&.wii* Fleld Researh

F1e1d research within the malaria program wi]] be carried out to meet
the needs for changes and prob]ems wh1ch may ar1se Such research will in-

c]ude

, (a) regu]ar mon1tor1ng of the suscept1b111ty status of the vector
to ma]athion and period1c checks to determ1ne any changes in. its resistant
status to DDT The response of the vector to fen1troth1on and propoxur
wi]l a]so be checked at 1nterva]s ‘ '

i Qxb) continuat1on of per1od1c_f1e1d tria]s to mon1tor the suscept1-
bility 'ffraras1tes to ant1-ma1ar1a7dru“s’ partjcularly that of P. falc1parum
to 4-am1noqu1no|1ne fon Tl

rtafs?tofde eﬁthe“effjcfencyfoffdifferent_regimes,and

ntrol; measures including: the.use of larvivorous

3



(i avRadiatha an b oo Ahd sk LI 18
bionomics.

(f) Ultra Low. Voiume (ULV) spraying of malathion to study the
feasibi]ity of its use in the program.

3.3.11 Laboratory Services

WHO recommended methods will be followed .in the examination of blood
slides for malaria parasites and will be carried out.at the seven Regiona]
Taboratories and the Central laboratory. The surveiiiance agencies wii] be
informed of the results promptly. Initially, the Regionai Medicai Offices
will be notified of the P. falciparum cases for 1nvestigation and remedia]
measures and later all cases when the case load is lowered. ~ ‘

The cross checking laboratory will examine a random se]ertion of ten
percent of all negative slides and ten percent of P. vivax positive siidesf
and all P. falciparum positive slides from all examined blood siides at
every laboratory each day to cross check the work of each microscopist
daily. However, a routine cross check of all positive biood films and ten{
percent negative films will be made when the case load comes down.

3.3.12 Training

Regular training and refresher courses for various categories'of_ier{}
sonnel engaged in the program will be organized by . the Nationai Malaria '”j
Eradication Training Center of the Anti-Maiaria Campaign (AMC) and wi]i beeﬁ
carried out at Central and Regional levels. ‘ ' i

“The AMC will also conduct orientation courses in maiaria for other

uHeaith Department personne], government servants and community volunteers
'JhLectures, seminars etc. also w111 be conducted for professional orga:iza b
“ ‘”41The AMC staff w111 be encouraged for specialization 1n Pub]ic ealth:;



http:followed.in

and Ma]ariology together with study tours on various aspects of ma]aria
.ontroi through NHO and bilateral assistance ‘ ‘

v ; ’3’.;,3.1'3‘"5”'-Héai_t_n:!eduéa'tion‘_ ,;‘ -

, Health education of the community w111 be carried ouf by all. pragram
Jersonnel during field activities A more organized program will aiso be
arried out by the health educators at Centrai and Divisional levels ‘in
o]laboration with the Health Education Section of the Ministry of Heaith
'MOH) and the AMC. The utilization of the mass media for securing commu-
iity partic1pation and maintaining public awareness of the importance of
the ma]aria;program will continue.

3.3.14‘ Plan of Action
‘ Program Phasing

The prdgram is scheduled from 1977-1981. - The main activities will be
~esidua1 house spraying and surveillance and in general will be based upon
the operations of the attack phase of the eradication program.

, Operationaiiy, the country will be divided into two areas. The greater
part of the dry zone and the intermediate zone including a popuiation of 3.8
mi]lion and the rest of the country having a population of 10.2 million
(1977).

Perenniai'home spraying will be carried out in the high maiarious
jareas for two years, 4 rtounds annually at 3 monthly intervals. In the
*next two years some areas will be brought under seasonal spraying whiie
fother areas remain under perenniai spraying, the spac1ng and w1thdrawa1
bof spray operations being progre551ve and determined by the transmission
;potentia] with .the reduction in. spraying, surveiiiance will be
7strengthened A totai of 53 health areas wiii come under insecticidai
gcoverage, of which 25 w111 be sprayed compiete]y and the remaining 28 ,'
{partia]iy ' : S

s



In areas of unstabie ma]aria‘nndwthefhn ;malarious arc s ‘whereafn
there will be no’ ‘rogular spray coverage,“theumaiaria situation will-be .
COnstantly monitored for focal spraying whenever necessary s e

Withdrawal of spray operations in most parts of the country'is ex:
pected by the end of the fourth- year During the fifth year locaiizedi
spray activities will continue in areas of per51stent transmission whih
,intensified survei]]ance w111 continue on the rest of the areas :

‘The assessment of the achievements of the program wi11 be made by an
uindependent team at. this stage. However, an annua1 assessment wiii be fy ﬁa
carried out by a team composed of . nationals WHO, and bi]aterai aqencies
While after the first two years the Government and WHO. with the assistance
of the bilateral agencies will arrange for a spec1a1 evaiuation team to
assess the work accompiished and make recommendations covering future
operations E '

~Criteria for Reduction of Cycies'anddWithdrawairoquprayingifj

_ The changing of spray operations from perennia] to seasonai wil] be
determined at the end of the second year of the program by a comprehen”;;
51ve ana1y51s of the epidemiologicai and. operational aspects

i( Ewithdrawa],of spraying_wi]] be based'bnqtheifoiiowing;criteria;%~

, (a) The minimum b]ood examination rate during the last year”of
{spraying being 10% and the max1mum annuai parasite incidencelnot ‘exceed--
. ing 0 5 per thousand popu]ation per hea]th area R

o }J'(b) A fui] scaie survei]]ance machinery beinq5in ‘operatio for
'at least one year 1n the originai high ma]arious area A



: (c) Taking into account be51de (a) and (b) above, the ma]aria
receptivity and vulnerabiiity of“fhe area“‘ o ' ' G

. uif he norma] operational unit for phasing and assessment of operations
wi]] be a_Health Area However, in Health Areas under partia] coverage,;_‘f
the above criteria wi]l be app]ied on the defined population under spraying.
At the beginning’ of . each operationa] year a detai]ed pian of action for -
the year wil] be prepared » -

B ;3.3.151‘pgtaiis}afnActivitias‘ig}bé@cafrieafoufarf
”Geographicai»Reconnaissance

The up dating of the geographical reconnaissance dn- areas under in-
secticidal coverage wi]i be continued by the’ squad chief throughout the
program whiie the.. ACD Agents also will note any changes With the reduc-
tion in the case ioad this will be done by the surveiliance agents _Ad-
ditionaiiy, the spray teams and the surveiiiance agents w111 record the
entry of immigrants or temporary residents ' '

' ’asprayihgrORératiOns

J A total of 53 Hea]th Areas inciuding a. population of 3 8 miliion ;f
‘(1977) wii] be undertaken for residua] house spraying R

Perenniai spraying w111 be made to cover the three monthiy periods
March to May, June to August, September to November, and December to Feb
ruary. whiie the seasona] spraying will’ be during March May and. October-
,December AiPermanent empioyees of the program wi]l}carry out perennia] e
;spraying whi]e seasonai spraying w111 be staffed by'permanent and seasonal

'1aborers engaged 1oca11y

Three spraymen and a porter supervised by a squad chief will fom a-



‘spraying unit A mobile unit, provided with a vehic]e and a driver wi]i
;consist of s1x spraymen under the supervision of two squad chiefs one
of whom wiil be in charge of the unit A mobiie unit may aiso consist of
six spraymen, ‘one squad ch1ef and a driver-overseer, who wi11 be. in .j
.charge of the vehic]e as weii as the unit The mobiie units wi11 operate
in remote areas :On an average, eight to ten houses w111 be sprayed by
each sprayman per day ” : : .

‘Each- spraying supervisor wi]i superv1se four to five spraying ,n1,,,
being directed in.all his activities by the Pub]ic Health Inspectors -
attached to the Sub Regional Offices, and by the Officers of- the Regiona]
Offices and Headquarters The spraying activ1ties will a]so be supervised
by the Pub11c Hea]th Inspector S Vigilance Units. ‘ L

.3,3;16' Safety

A practicai and comp]ete safety ‘program a]ready instituted by the
,Anti-Maiaria Campaign over the past two’ years has proven to be effective

Ai] spraymen have been issued protective clothing, hand gioves masks,
?and hats Regular suppiies of adequate amounts of soap is made avai]ab]e B
eand frequent washing 1s encouraged Strict 1nstructions have been give” -
ﬂnot to- smoke, eat,‘or drink during worktime w1thout a thorough wash ~The
-baseline data on: cholinesterase 1eve1 on representative samp]es has a]ready
}been estabiished However, it is. the expressed view of the Anti Ma]aria
]Campaign to re-examine all operationai personne] involved with malathion
'hand]ing fuil‘ '

."17?1A§§é§§neht

, VN"The impact of malathion wili be evaiuated throughout the program by‘
inten51ve para51tologica1 and entomoiogical assessmentgin five,indicatorﬁ

o



jhealth areas.} In the hea]th areas under spray coverage, para51tologica1
;data wi]l form ‘the’ main tool of assessment supplemented by entomo]ogicai
;observations L R o ~ SRS

- Monthiy observations of parasite incidence from passive and active |
fcase detection, species prevaTence, age groups and blood examination ratesj
nWi]] form the para51toiogica1 assessment P A Tt T

Entomologicai assessment wiTT be. carried out by the entomoiogical
fteams under the direction of the EntomoTogists “An entomoiogicai team
;wiii consist of one Entomological Assistant, one Field A551stant, four
;Insect Co]iectors and wi]] be- provided with a vehicie and a driver Two
fentomo]ogica'iteams will be stationed at each of the five indicator =
fhealth areas as the1r base and be respon51b1e to observe eight to ten
fheaith areas 1nciud1ng the 1nd1cator hea]th area. ‘

One entomo]ogicai team operating from the Headquarters in Co]ombo
7w111 monitor the unstabTe maTarious areas in the western Zone whi]e the
Junstabie maTarious areas iniand wiTT be monitored by a second team at- AR
qtached to the Kandy Regional Office Both these teams w111 assist the ,”,44'.
?work in other areas whenever necessary e e S

3 3’18 Epidemioiogical Investigations o

The Pubiic HeaTth Inspector Vigiiance Unit together with the Officers;l'ﬁ
fof Sub Regional and Regionai Medical Officers w111 be responsib]e for*' s

Qact1v1ty which w111 be carried out when the case Toad decreases to manage
gabie ievels This includes interv1ews with patients, mass bTood survey
]and entomo]ogica] investigations. The a551stance of the entomoloqica] Ly
Eteams also wiTbee'Obtained for ase 1nvestigations,as and when necessary;ff'il




s;treatment of cases and presumptive treatment to immediate neighbors month-
fi1y’joi]ow up of blood fi]ming for a minimum of one year, focal spraying &
;gwhen{ ecessary, mass drug administration depending on the re eptivit and-
<jvu1nerabi1ity of the area and the intensity of transmission of theffocus.Hp

" 3,".’3 -.izo}.,;:,"__Lfa'boraﬁc_si}'y‘. Jse.t:vi"cfes

A tota1 of 217 microscopists at the seven Regional Laboratori"“*w d
the. Centra] Laboratory in Colombo. w111 examine about 1.5 to.2 mil]ion i
fb]ood fi]ms annualiy A Medica] Laboratory Technician or a Supervising o
fMicroscopist wil] be attached to each regiona] laboratory. The storage
’and issuance of chemicals and. equipment to the laboratories and cleaning
Tand supp]y of glass slides to the survei]lance agents will be carried out
"by the Centra] Laboratory The mass v1ew1ng of slides w111 be carried out -
4 at the cross checking 1aboratory as described under Section 3 3. 11

3 3 21 Partic1pation and Integration with the . Genera] Hea1th Serv1ce

This will be deveioped in two stages during spray operations and after
:‘operations have been withdrawn The. impiementation during the spraying
{fperiod wi]i be under the strict administrative and techn1ca1 contro] of

‘the Superintendent, AMC However, even during the intensive spraying perio
';a very important role wi]] be. p]ayed by the General ‘Health Serv1ces in the'
!'control of ma]aria by: way of b1ood fi]ming and treatment of clinical and
vfsuspected cases ' The Regional Medical Officers will furnish the Medicai
;fOfficers of Hea]th with relevant data and will brief the. Superintendents of
;fHeaith'Serv1ces regu]arly of the progress of the program. . The Superinten-
E“dent AMC is responSible for the entire _program. He will. brief the Deputy
1fDirector (Pub]ic Health Services) and the Director of Heaith Services on“{%
;f:;the status of ma]aria and the progress of the proqram at’ the Na]aria COm :
?;mittee Meetings and also furnish 1nformation for the Inter-Ministerialf
fCOmmittee The Health. Education Unit of the Ministry of Health wili 150
»;pa “icipate in carrying out heaith education in consu]tation with the Pl
Superintendent, AMC. o




L After thejwithdrawal of spray operat ons during the “ifth year the
“spraymen w1 ‘be'a horbed 1into; the General Health' Serv” ‘to’ perform
f{various duties according to their capabilities while a small‘number will
}ibefretained for focal spraying. The Field A551stants who were 1n charge
;:of spraying teams will be deployed as surveillance agent‘ ST

gre ,Caseidetection and treatment actiVities focal spraying and other
tfremedial measures during the first few years after withdrawal of spraying
»fwill be carried out within the same administrative set up and under the '
fstrict control of the Superintendent of the Campaign. However, more res-
fponsibility on epidemiology. case detection, health education -etc. will
fbe handed over to the Medical Officer of Health and the Superintendent of
;Health Serv1ces. EE o '

o As successive health areas become free of malaria the surveillance
qagents Will be absorbed into the proposed cadre of polyvalent health work-
gers after suitable training They, along WTth the other Public Health
”Inspectors will carry out vigilance actiVities under the direction of the
,Medical Officer of Health The work of the Medical Officer of Health,
?will be supervised by the Superintendent of Health Serv1ces with the tech-
.nical guidance of the Superintendent AMC

3 3 22 Administration and Assignment of Respon51bil1ty

: Nith the technical adv1ce and assistance of WHO and other bilateral
‘agencies as provided in the Plan of Operation, the project will be, con=. -
7ducted under the responsibility of the GSL.

SubJect to such detailed arrangements as may be agreed between the »1
fparties for the accounting for and control of funds suppli ”]
'ment provided by international and other agenc1es,’theﬁGSL shall assumeraﬂ
=the full administration, technical and operational direction of the projec

;4i¥
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In the operation of the project, the senior malariologist provided by
* WHO: shall act as the chief technica] advisor to the GSL Under the direc-:
~Etion of the senior maiarioiogist, other adv1sors provided by WHO shai] act;
,fas advisors on ‘the proaect in their respective specia]ities If agreed ’
i?upon by the GSL and the biiateral agencies any other advisor wi]i work inb
fcoliaboration with the wHO and National personnei o Lo ‘

, In carrying out all the functions, act1v1ties rights and duties of
'NHO as provided for in this P]an of Operation, the WHO sha]] be represented
fby its Regional Office for South East ASia Any personnei appointed to the
’project by the WHO sha]] be: responsib]e to the NHO and act under its super-
vision and direction, through the Regiona1 Office.. The wHO, through 1ts
‘Regionai Office shaiT deai w1th the Ministry of Heaith GSL in a]i mat*ers
concerning technica] assistance to be prov1ded under this P]an Operation

,3;4: CoSt/Benefit-i: .

, The cost SL has to bear due to the endemic inc1dence of maiaria 1n the
ountry both with and w1thout a malaria controi proaect 1s difficult to B
ISSESS As with any medica] entomo]ogical probiem, the 1oss of life and
iuman suffering due to the disease, although probab]y the most significant
actor, cannot be- addressed: due to the imp0551bi11ty of assigning a mone—
.ary va]ue Authorities on’ the economics of disease and hea]th agree that
. vaiue estimation of the benefits of hea]th care programs and contr01 of a
Iisease can on]y be approximated and aiways are less than reaiity ’

sk is committed to the control of malaria This 1s a maJor economic
ommitment both for the GSL and the cooperating countries that are pro--v :
lidingggrants and loans From 1975 1976 the GSL has doub]ed the AMC
>udget'vithin the total hea]th program TSR R E

‘;.Ani,febonemi}cf5‘an,a.l,y'$'1"sfjh.es-u;_ilieenfi_ﬂia.ds".,t9',i appmsethemaiaria control



;project}in terms of whether the program is worthwhile from an economic .
lstandpoint AID loans totaling u.s. $12 0. million over the next five yearsf
farejpr posed on the basis of the economic analysis conducted by Mr Ruiz R
‘de Gamboa in 1977, the proaect is suitable for AID loans to the GSL total-
1ng U‘S; $l2 0 million. R T B

Malaria has always been a major health problem in SL- and the diseasef'
is- highly endemic in the dry zone which constitutes about three fifths of :
the country and contains over: 65 percent of its population An increase ,
from the previous year of over 200 percent of malaria cases detected and‘
treated in 1975 seems to indicate that without the constraints’ imposed by
the project, the annual para51te incidence (API) will reach an average of
'425 per thousand (comparable to that which existed from 1931 to 1947).

The proaect will prevent 28.9 million malaria cases and enable the economy
.to save'U.S. $40 0 million equivalent from 1977 to 1981

Proaect economic costs are estimated at U.S. $20.0 million: equivalent,
,excluding duties on import items (which are transfer payments), and esti-,r
mated at a shadow exchange rate of U S. $1.00 = Rs 20. e

The . proaect will produce substantial direct and indirect benefits
;This analysis has- quantified only ‘those: expenditures and losses avoided
.that can bhe valued 1n ‘money terms The avoided expenditures and losses
‘during the five year proaect are as follows: U.S. $27.5 million equivalent
in medical treatment, u. S $4 3 million equivalent in malaria drugs, u. S
V$7 7 million equivalent 1n loss of earnings; and U.S. $0. 6 million equiva-v
lent in- the value of food 1mports (rice) required to satisfy excess caloric
{intake Current estimates indicate that the economic rate of return on’ -
iternative 1nvestments lies somewhere between 8 percent and 22 percent, tn,ﬁ
jthis analysis it is estimated at l5 percent

50



.. .The: proJect was.subjected to: ‘three of ‘the-most commonly used primary
1thests of va]ue The benefit-cost ratio 1s 1. 8 1nd1cating that. the pro-v '
. *ject is acceptable in terms of generating benef1ts in _the excess . .of, ‘cost
»T(i e., for every $1 spent on malaria contro] the project will y1e1d $1.80
.in benef1ts) The net present worth is-U.S. $11 2 m1111on when discounted
”,with an opportunity cost of capital of 15 percent (i.e., $i:.2 million in
. benefits will be generated over the useful 1ife of the project after all
~‘economic costs are covered including the opportun1ty cost of capita])
'Final1y, the internal rate of return to the project-is well over 50 percent
which compar‘s very favorable to the average 15 percent rate of return
'accruing to a]ternat1ve 1nvestments

5 ] |



4.0 PESTICIDE USE '~

'1C§mmonfﬁgmes; ma]athion; mercaptothion (S Africa), Carbofos (USSR),5
- "‘:5"w£‘1ma1dison (Austra]ia) S Q?axﬁfif EE R
TPadeNaﬁ§$3f ‘Cythion, Emmatos. Fyfanon, Karbofos Kop Thion,i
I S Kypfo Malamar, Ma]aspray, Ma1athion Ma]atol,
'7':Z1th1ol ' : : <

VChé@i?ﬁifNéﬁés | 0 0-Dimethy1 S (1, 2-dicarbethoxyethy1) phosphoro
- 8 "‘ dithioate or: (S 1, 2- -Di (ethoxy: carbony])ethy]
dimethyl PhOSphoroth1oloth1onate B

- ’,'4 -

L‘S,tfiiﬁéﬁﬁw‘a'l"éfFormula: B
N T

S

(CH30)2P"S“ CH‘ C_QPZHS

CHZ%OCZHS

amber or brown fquid.

fw;fsiecff1c Gravity 1 2315 at 25°C



“solubility Tn;' "

at 25°C-]45 ppm, at 30°C-300 ppm

qukgdnjtg“blnéy_',WQCompletely so]ub]e in most alcoho]s, esters,
. landf’etones 1aromat1c and ch]orinated ‘hydro-
fcarbons, poor]y soluble 1n a11phat1c hydro-

‘;carbons‘ L

Vapor pressure: "4 % 1075 mm Hg at 300¢

Flamability: Flash point (open cup) greater than 120°C

/: :Decomposes”under alka11ne cond1t1ons at high tempera-
jnytures and 'pH:below 5 Re]ative1y stable to 1ight

ﬁfand under m1]d1y ac1d1c cord1t1ons

: CIPAC Handbook 1

Analytical Me °‘"’: ‘
e AOAC‘H’"dbook of Methods

1ntroduction in 1949 hasfbeen used wor]dwide
£1c1des;ﬂ1t exh1bits 1ts tox1c1ty by de-

3 ‘ y owever.,it is: far 1ess toxic to mamma]s when
iCompared with ither cho]1nesterase 1nh1b1tors and s re]at1ve1y non- persis-
R :It,vsbafSafe‘genekal purpose 1nsect1cide su1ted for the contro] of

§§i§



mosquitoes and flies and of sucking and- chewing insects on fruits and vege-ﬁf
tables. Owing to its iow mamma]ian toxicity and high insecticidal activity;l
’malathion is used on a large sca]e by the wHO for the eradication of Anophe-i
les mosquitoes The acute oral LD50 to rats s, 1 375 mg/kg Rats fed with !
1000 ppm of technical malathion foir 92 weeks showed norma] growth

The largest dose of. malathion that has been reported as. nonfata] to
humans is 200" mg/kg of body weight. ‘The threshold of inc1pient toxicity
to humans appears to be 24 mg of malathion with estimated acceptable daily
1ntake of 0.02 mg/kg body weight. RS

The scientific data on the residues and fate of malathion show that
it is rapidly degraded in soil and natural waters.

There have been a number of studies of the exposure hazard;of Spray
operations in orchards, field crops and to people 1iving in cOmmunities-
where malathion was used for mosquito abatement. It appears that ma]athion
does not represent any hazard to humans in these operations. Exposure un-r
der spray conditions would have to be multiplied by 120,000 - 500 000 to ‘
approach the L050 of experimental animais for dermal and respiratory expo- ;
sure as reported by one investigator. In another study, the calcu]ated |
exposure in spray operations was less than 0. 01% of the toxic- dose., Con- |
clusions have been made from the work of a number of investigators that
the concentration of ma]athion in working areas ranges from 0 01 to ,
0.6 mg/m and in comunities 0.1 x 10°6 M/ hen these values are 7f L
compared to the threshold limit va]ues set by the Amer. Conf of Gov t
and Industriai Hygienists of 10 mg/m , 1t is’ obv1ous that the exposure
ha;ard is ,ve‘ry 'low et

env1ronment"
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e Toxterty

The exact numerica] vaiue for the L050 of any substance may be inf]u- '

ffﬁenced by more than a dozen variab]es among which are the spec1es strain.
'*7sex. and age of the experimentai anima], the nature of the vehicie, if any,‘v

ff*in which the toxicant is dissolved or suspended the presence of other sub-
' stances such as emulsifying agents or diiuents in the formuiation, the
period of observation over which morta]ities are counted ‘and’ the season of
the year in which the experiment is performed For this reason, it 1s un-
rea]istic to express an L050 value to a high degree of precision and in
'making comparisons: of results from different iaboratories, it is essential
to know something of the conditions under which the figures were obtained.

As the manufacturing experience of malathion has evolved the degree of
purity of the product has increased Initial production of the technical
materia] was 60 65%, while a]l of the U.S. produced malathion technical now
offered ‘for sale has a guaranteed minimum purity of 95%. It has been demon-
.strated that an- increase in the grade of purity is assoc1ated with a decrease
. in the. acute oral toxicity

Acute Mammalian Studies
Oral - The LDsofor the rat was 1000-1845 mg/kg, the mouse 720-3321,
gu1nea pigs 570-815, cats 7500, rabbits 900, sheep 150, cattle 200-560 and

calves (dairy) 80. It is presently unknown why a selective toxicity seems
to exist to sheep, cattle, and ca]ves



~'Routes other than oral

species

Rat

Mice

Guinea Pigs
Dogs

 Rabbits.

 Routes of Entry

’;Intraper1tonea1Qi
’Intravenous

Subcutaneous
Dermal
Inhalation

Intraperitoneal
Inhalation

Intraperitoneal

_Dermai, 24-hr

exposure
Inhalation, 5 ppm
4 weeks

Intraperitoheal
Intravehous
Inhalation, 5 ppm

- 4 weeks

Dermal

£y

% 0f a 95% malathion solution

- ,5MeaBUFeméht;,ﬂfﬁf’”‘”

: (mg/kg)j
| L050 (mg/kg)
,Loso (mg/kg)f
LDg, (mg/kg)

LCg, 8 hr
(mg/1iter)

LDg, (mg/kg)
LCg, 8 hr
(mg/cu ‘m)

LD50 (mg/kg)

LDg, (mg/kg)

LDgq (mg/kg)
LD50 (mg/kg)

u‘LD50 (mglkg)

B jf511ght“transientl

1,000 -

XU

60 f3'u'f§qie~
420 to 815
15
: '500{,‘7'
12,300
No Effeeefe‘
1.51 m1/k§;iv
120 o 600

B]ood cho11nesterasef
: activity reduced i




Subacute Mammalian atuaies

Several dov ‘an ”cats sprayed with 2 5 and 5.0% maiathion produced no
‘effect‘on the dogs as‘judged by maintenance of appetite and weight, ab-,"~
»sence'of any gross signs of - toxicity, and maintenance of norma] plasma and
ared biood'ceil choiinesterase activity

Similar]y, cats were. not affected by the S1X successive weekiy applica
tions of the 2 5% spray

Cats receiving the 5 percent spray at both the 15 second ‘and 30, second
time of discharge, showed no effect insofar as appetite, body weight, and
gross appearance were concerned However, there was a gradual depression of
:red biood ceii choiinesterase to between 60 to 70 percent of normai for the
former group, and 50 to 60 percent of normal for the latter group. There
'were no overt signs of excessive choiinergic stimuiation in any case, and
1actiV1ty of red cei] choiinesterase returned to ‘normal levels within a 3-
_week period foiiowing the finai exposure.

. No restraint was imposed on the animals of either spec1es to prevent
orai intake fo]]owing spraying. It seems very probable, therefore, that
;ingestion of maiathion occasioned by 1ick1ng of the fur was a factor in
:bringing about cho]inesterase depression in the cats at the higher levels
of application The dogs had very little, if any, tendency to preen them-
selves :

- The resu]ts 1ndicate a satisfactory margin of. safety for malathion
;appiied derma]ly as a low: pressure spray in dosages that wou]d be ade-
Hquateiy effective for contro] of insect para51tes on dogs and cats

o ;,Toxicity to Man - The eariiest field survey was conducted by an Ameri-f; .
;fcan:Cyanamid Company techn1c1an in appie orchards 1n the v1c1nitffof o

Wenatchee, Nashington, during spray operations in May and‘Jun éSg;




;P]asma'and red ce11 choiinesterase determinations were made on hand and
dspeed sprayer operators whi]e malathion spraying was in progressff

A tota] of 12 men were examined Al] but a 51ng1e ma “observed nof
jpersonal preventive measures to avoid exposure The spray formu]ation f:
“‘used by 11 ‘men was 50 percent emu151on and an average of i pint of this
rpwas used in 100 gailons of water One sprayer used one ga11on in 150
.gallons of water. One man used n pounds of 25 percent wettable powder

' per- 600 gal]ons of water Exposure times were 8 to 9 hours per day for
to 9- days 1mmediate1y prior to testing 8 men The other 4 had exposure
times varying between 6 hours per day for 13 days and. 6 hours per day for
2 days ' I

In no instance was any evidence of cholinesterase inhibitionjobserved t

Ma]athion has been 1ngested by human subjects at the rate of 16 mg/day:f
for 47 days without any 51gn1ficant depreSSion of piasma and erythrocyte o
cho]inesterase activity However, when malathion was ingested for 56 days &
at 25 mg/day, the blood choiinesterase was decreased 25%. The thresho]d
of incipient toxicity (the maximum amount of the drug: being tested that can,
be 1ngested daily for a prolonged period of time w1thout depressing the
pretest level of plasma or erythrocyte choiinesterase activity more than
10%) appears to be 25 mg for malathion

Ma]athion 1nh1b1ts acety1 choiinesterase, cau51ng the accumulation of
acetyichoiine at various synapses This results n 1n1t1a1 stimu]ation QT;
"and later 1nhib1tion of synaptic transm1551on The onset of symptoms is
, always iess than 24 hrs after exposure

Aiiowabie Daily Intake (FAO/NHO) 02 mg/kg

T ?l‘? °,9_9n?cti ty

In 1968 1t was reported that an-injection of 900 mg/kg of malathion.

7s587



~~~~~~

ginto pregnant rats ll days after insemination;didﬁnot produce any abnor-ffftz
jmalities in the fetuses’“’ RN - SR e e

. fWhen 62 mg of mtlathion was injected 1nto hen eggs, the hatchability
{was reduced by 60% and anomalies occurred an the embryos A 1 mg malathion
Zinjection into hen egus dld not produce embryonic malformations but the -
fhatchability was redvced by Zb% Changes in bone ossification were brought
Tabout by ao0.1m irjection of 2% malath1on solution (2 mg malathion) in
Vchick embryos | SR R

| Nhen ovsters were exposed to l0 ppm malathion, there was a 42% re-
;duction in egg development, a 3% surv1val of larvae, and a 41% difference
iin length of larval development ’

, Field Exposures to Aerosols and Sprays - In 1954 the California
:State Department of Public Health with the a551stance of the u. S. Depart-n
'ment of Agriculture conducted a study to evaluate the effectiveness and
1health hazards of the outdoor use of malathion aerosols for the control
of Culex tarsalis mosquitoes Spray clouds were produced by Husman and
.Beskil generators SubJects of the experiment stood in. the spray pattern
at various distances from the generators Exposures took place several
times daily over a period of 2 weeks. Careful est1mates were made of the
,amount of malathion to Wthh the. subJects and- the generator operators were
'exposed by skin contact and by inhalation. - The-men were carefully obser- ’
fved throughout the study Observations included repeated physical examina-
?tions and determination of blood cholinesterase levels No toxic effect
ﬁfrom malathion was found The conclusions drawn were, " malathion
can be used safely in aerosol form against adult mosqu1toes in populated
;areas" ,

5y



A tabulation from Rutgers Universityvshows th”*fol]owing' igur{"“"°imaﬁ
various iiterary sources i E SN

““=Qiﬁif»‘“'&f.f'“.}f“? :».sQTiProbabie amount of undi]uted
Acute orai L050 to rats Fchemicai needed to be eaten to :

finsecticide, : (mg/;giof body weight) cause death of 150 pound persono
fDDT‘ ' S " é50;2 o 3 to 9 teaspoonfu]s

Malathion 1,500 12t 48 teaspoonfuis

It was assumed that humans wou]d be affected in-the same manne’?ash
test anima]s.» However, these vaiues are subJect to considerabie ‘variat
‘with the species, age, and sex of the test animal and with the carrier in
which the toxicant is administered.

In F]orida in 1956 8, 000, 000 acres of land were sprayed from a B-17
;aircraft to controi the Mediterranean fruit fly. The maiathion used was
a bait spray of about 5 percent concentration In this complete]y suc-r ;
,cessfu] program, urban and rura] areas a]ike received a total of about i
miiiion pounds of. technica1 ma]athion without any acverse effects upon
,the human popu]ation ' : ~ '

o Three groups of four ma]e human subJects were exposed to eac:'of three
,different atmospheric concentrations of maiathion in aeroso] formr‘ -
ticai 1- hour exposures were repeated twice a day, 7 days a: week fo ‘
iiconsecutive weeks Each man, therefore, had 84 exposures for 42 consecu-g@
gtive days AN exposures were more severe than one wou]dﬂev'ec to occur &
{in unsuperv1sed domestic use of maiathion aerosols Both the resuiy'
:5the cholinesterase activ1ty determinations and carefui observatio of“he -
fsubJects faiied to revea] any significant effect’of exposu"e e ion:

zlfni.i9§§?isiu’rir.rfs;-?sa,l_-i-;i‘/? 'smpnth?ner,tods three men wearing only cove



ﬂsprayed the holds of 34 ships containing grain Again;biaaaiaﬁaiiﬁégiéfagé;

. Malathion 'S dermai toxicity is remarkabiy low, and 1ts use does not
fpresent any significant toxico]ogica] problems The above conc1u51on was
gconfirmed by Hayes et al .5 who . reported that there was no. decrease 1in ,,"”‘
b]ood cho]inesterase fo]iowing dermai appiication of 1 5 or: 10% maiathion
jdust applied five times week]y for 8 to 16 weeks

‘ In severa] studies investigating the exposure hazard to spray opera-
:tors using maiathion for mosquito abatement it appears that ma]athion did.
not present a hazard to persons who were exposed The caicu]ated exposure
in spray operations was less than 0 01% of the toxic dose ‘»a<J )

) No data were found concerning chronic exposure to maiathion In view
of the long widespread use of maiathion, the absence of case reports of
Ch“OﬂTC toxicity implies that such effects occur very rareiy, if at all.

It appears that maiathion is not hazardous to human hea]th unless
;-ingested in 1arge quantities. : | : :

Fata]ities - Deaths direct]y or indirectly attributable to maiathion
thave been extremely rare Throughout the entire wor]d reports of fata]i-
;{ties reaching this country since maiathion was 1ntroduced commercia]iy in
lf1953 totai fewer than: twelve. In every instance p01son1ng was due to 1n-'
ggestion of concentrated material : & '

i .;During the 1976 ma]aria controi program in: Pakistan, 5 accidental J
;fdeaths'of spray persons were be]ievedito“"e reiated to. malathion intoxica—¢;
= "A;thorough investigation by NHO/USAID/G t
ihave determined that in ai] cases improper afet}‘precautions were being
Qpracticed WOrkers and superv1sors, used“to;thefhandling and safety of- .
fDDT. did not regard malathion as a dangerous materiai requiring specific

__nt”of Pakistan teams:’o~"


http:than0.01

1andling procedures Poor work practices, inciuding mixing 0~°the ‘pesti-
'ide by hand not washing pesticide contaminated c]othing, ea’“ }fi
.ide contaminated food and fai]ure of adequate skin cover during spraying,i
vere common occurrences ‘ o » R o

o Broken malathion containers w1th pesticide spi]lage were found in
v1rtua11y a11 storage rooms Frequent]y, inadequate storage faci]ities in}
v111ages resuited in. the pestiCide being stored in homes . Exposure to
vil]agers occurred during the spraying of houses, since some residents re-
mained 1n51de their: ‘homes while spraying was taking place. In essence p
maiathion was not being regarded or respected as a poison In addition it
was found that certain suppiies of malathion were old from storage. and 2 |
brands of maiathion contained contaminants which rendered them excessive]y;

toxic.

Th1S epidemic represents the first report of 51gn1f1cant i]]ness | S
among workers exposed to maiathion Numerous studies ‘of pesticid 'f‘f
emp]oyees, agricultura] workers, and spray persons- in ma]aria prograwﬁﬁf jf
have not observed Significant toxi01ty fo]10w1ng ma]athion exposure

In summary, the death of 5 peopie due -to improper safety procedures
‘1n hand11ng, storage and use was a tragic av01dab1e event if certain
'standard safety precautions had ‘been taken On the other side of the coin,
taking 1nto account the dramatic drop 1n P fa1c1parum maiaria shown to
have occurred by the use ‘of ma]athion in 1976, one can conservativeiy es-:
:timate that more than 100 000 Pakastani lives were saved solely by }~fﬂi3
‘ma]athion ‘ o EEAEERE SRR

Nonfatai Acc1dents - Considering the enormous quantities‘of maiathion;,

o



‘;fto health, and (2) clinical manifestations were not. consistent with.a
ffdiagnosis of phosphate ester poisoning and the diagnosis was not confirmedf
by cholinesterase tests, the number of cases remaining is less than a |
' dozen. Only one of these arose out of the use of malathion for. the pur- ':
‘,pose for which it is intended, namely, as a pest1c1dal chemical In this :
"instance gross disregard for even the most elementary safety precautions
jled to massive, prolonged and repeated exposures by ingestion, by skin
‘absorption, and by *nhalation of particulate matter. A1l of the other
'fcases resulted from the 1ngestion, either acc1dentally or with suicidal
"intent, of concentrated material

4.1 .4' . Envi‘ronm’ental ;Significance |

o A 20 acre tract in Oth where malathion was applied at 2 pounds per
jacre was sampled for small animals. Animals recovered (for reSidue analy-
'Asis) were mice, chipmunks, opossums, weasels, flying squirrels and shrews.
3~Nith the exception of mice and chipmunks, there was no reduction in the
‘fmammal population Larger mammals such as raccoons and opossums showed

Cfonly minor. effects.  Big game animals should not be affected ATl mammal
'fpopulations tested recovered to 85 percent of normal after:2. weeks The
;ftests were terminated l year after the spray application Some residues
l;of malathion were found but were minute or. practically non-existent It
ifwas found that in l2 to 24 hours after application, 60 to 80 percent of

;;the insecticide had been excreted by the mammals '

g Birds -;‘he LD50 for young mallards was l 485 mg/kg to malathion when'
,{the birds were fed the stated dosage orally 1n capsules The L050 for '

= llards “as/greater than 5, 000 ppm, for pheasants, 2 500 to 4 500 ppm,
effo bobwhites, 3,300 to 3,700 ppm,wand for’ coturnix, 2, 200 to 2,300 ppm of
om on “in diets of: 2-week ol 'bi'ds when fed treated feed for 5 days
;ﬂfollowed'byfclean feed for'33days‘ ‘ s |

fa;pecially'when combined with ethion in a 3 to l ratio

5'3' |



when ch1ckens were fed ma]ath1on at a dosage of 100 mg/kg, the chickens
-,deve]oped 1eg weakness Mode of action was unknown

Ma]athion applied at 12 8 ounces per acre for wescern Spruce.puaworm .
-contro] 1“”Ldaho apparently had: no affect on pheasants that were caged with-
tin the spray area No dead or distressed anima]s were- reported 1n the
‘treatment areas s

During a spray program where malathion was applied at 2 pounds per
acre, many types of - birds were nesting in test plots. Eggs in the nests;
hatched and deve1oped'to adults Young broods also developed with no: ap-t
parent adverse effects. A brood of young ruffed grouse was observed beAf
fore spray1ng in the spray plot, and it was still in the area at the: endv
of - the year. '

Most species of wildlife exposed to malathion applications at dosage ,
rates required for insect control apparently tolerate the 1nsect1c1de rather
well. Effects on wildlife outside of target areas appear to be minima]
M1ce and qua11 exposed to ground applications of ULV malathion at one and
10 times the recommended rate. (1 5 and 15.0 fluid 0z/min) did not exhibit :
any po1son1ng symptoms Caged quai] exposed to malathion- spray (12 to 16
f1u1d oz/acre) in the field. and fed on sprayed feed showed: sma11 differ-a~~
.°ences in growth rates compared to untreated birds. e

The subacute oralhtOXicity*of ma]athion‘to avian~5pec1eS}1sjasﬁfojjowgi

5-Day Legy

; SEECT ES o

’fBobwhwte qua11 :
édapanese qua11
“Mallard duck |
,?R1ng necked- pheasant;

64



. Fish -*nJ adverse effect is expected to occur to fish populations from
fﬁthe indoor spraying programs ' S - -

;| A The toxicitj of malathion to 3 species of fish, as-measured by the
;_48-hour Ec50’ was as: follows channel catfish at 8, 900 ppb 24° C.; blue-
'fgill at 86 ppb 240° C., and rainbow trout at 79 ppb, l3° C.

Fish in the streams in a. malathion treated (2 1b/acre) watershed area
, were unaffected by the treatment -

, An irvestigation of the persistence of malathion in fish revealed that
' about 50 pevcent of the chemical was ‘Tost in less than 1 day.

o Reptiles and Amphibians - Reptiles and amphibians in a malathion treated
(2 1b. acre) watershed area were unaffected by the treatnent,

| Aquatic Insects - Small immature stages of some insects are affected
by malathion spray. Bottom samples of 1iving aquatic insects taken before
'andvafter spraying apparently.were near the same level.

Soil and Soil Organisms - Malathion degrades rapidly in soils, (in 2
'days), primarily ‘through microbial action. However, chemical hydrolysis
h;is 51gn1ficant at higher pH or at higher content of soil organic matter.

* Several soil organisms are shown to degrade malathion. Major degradation
7products of malathion were thiolate and phosphate and phosphorothioic acid.
‘Sewage lagoon microorganisms readily degraded malathion.

o Malathion degradation 1in soils is directly related to adsorption. In
aqueous soil free systems inoculated with a soil extract, after a lag of
?;about 7 days, rapid malathion loss was . found to occur. In sterile and non-
,‘sterile soil systems malathion degradation was rapid 50 to 90% in 24 hrs,
:{with no lag phase “Thus, chemical hydrolysis,apparently accounts for
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" : { AffIn acid systems (pH 2) 11tt1e hydro]ysis occurs.?
‘1t:is“'low aing 9'(50% in 20 days), but rapid at- pH 11 99% in 19day) o
ﬂAt;pH‘Q hydro1ysis was via diethyl thioma]ate with th1oma1ic; and’ o
‘0 6 d1methy1 phosphorothioate as the fina] products Ma]athion'degrada- ‘
5tion 1n so11s fol]ows f1rst—order kinetics and 1s directly related to the~“
:extent of adsorpt1on Rates vary among so1]s even at constant adsorption}7

k Water -~Ma1ath1on res1dues in water are degraded rather rapidly ‘,fn:a
practically a11 experiments residues of ma]ath1on in water degraded more:}
rapid]y than those of other pest1c1des stud1ed under the same experimentarf

‘cond1tions T
*4';2»‘1‘1:5 ;‘?é‘ff*f‘cacy -

Malath1on has been successfu]]y used for many years 1n pub]ic hea]thgf
programs "for mosquito abatement throughout the world, As ma1ar1a vectorsf;
become increasingly resistant to the chlorinated hydrocarbon- 1nsectic1desﬁf
such as DDT, dieldrin and BHC, an intensive search was conducted on many =
potentia] organo phosphate insecticides in various screening programs 1h
Studies conducted by mosquito laboratories throughout the ma]aria endemicﬁ%
,parts of the giobe as early as 1956 found malathion at 2 g/m2 to be an“ .
acceptable substitute providing effective control for 16 weeks on,wood
thatch, mud , p]aster ‘and whitewashed surfaces. Ma1athion is one'off
JWHO approved insecticides for wor1dw1de use 1n ma]ar1a contr01 programs "
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6.2 0ata an itermative Tnsecticide  (Fenitrathion)
4.2.1" Names and Structure
.~ Common Name: " Feni trothi on

?Accothion, Agrothfon, Bay 41831, Cyte1 Folithion.
'  P, Novathion, Nuvanol S 5660, Sumithion

~Chemical :Naﬁié":ﬂ»’-gff(’o‘,o:pjme;hy]fs ‘oV-,(q.;-,'nmo,-_m-toly]) phosphorothioate

pproxinately 20 ppm ;a@&:'zs;éc,

511ght1y;soluble in aliphat1c hydrocartons,
miscib]e 1nAbenzene, xylene, acetone, s
‘;nﬂyc10hexano}

g



- lipids, fats: miscible in vegetable oils
Boiling Point: 1180C @ 0.05 mm/Hg; 140-14’5’@6:@;o:1>“ﬁm/Hf;"-t.g(d‘é‘camﬁgséa’)}
Vapor Pressure: 5.4 x 10-5 mm/Hg @ 200¢

Stability: Hydrolyzes in alkaline conditions. RéaSonaBIy:sta$1é,jﬁf{g
neutral to acid conditions. ' '

Analytical Methods: colorimetric; polarographic, GLC & TLC
4,2.3 Toxicology

Fenitrothion is a broad-spectrum insecticide used throughout'the
world for the control of agricultural, forest and public health pests.
Fenitrothion was first reported in 1956 by Drabek and Pelikan. They
noted that this compound was remarkably less toxic to mammals than
other organophosphate insecticides such as parathion, which also inhibits
cholinesterase. This compound was subsequently introduced as an experi-
mental insecticide in 1959 by Sumitomo Chemical Co. and Farbenfabriken
Bayer - AG.

It has gone through the seven stages of screening by WHO and is
one of the compounds recommended by WHO for residual spraying in malaria ;
control programs Data -collected on a 1ongitudina1 basis 1nd1cated that '
sustained spray1ng protection would reduce malaria preva]ence levels to B
an asympcotlc Timit of 6.9% under the assumption that the 1nocu1at1on and
recoveny rate. will remain stable. Tox1co]ogica1 data showed the 1nsect1-rg
~ c1de is safe to. use when recommended precautions are observed 0

A Acute Toxicity studies - Fen1troth1on 1nhibits cholinasterase acti- J}
vity in most animals. Oral LDgy, by sing]e adminlstration of Fenitrothion;
were determined to be 250-330 mg/kg (330 mg/kg, 95% confidence 11m1t) in‘ft
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. Male rats and 834-1270-mg/kg (1030:mg/kg, 95% confidence: limit) in maie
jfmice Acute dermai LD50 swere found to be 890 mg/kg for male rats and
’?2800 for. maie mice o

N Chronic Toxicity studies - Fenitrothion, 97 1% pure, was used in a
,gtwo year chronic oral tex 1c1ty study using purebred beagie dogs At
?dietary levels of 30,100 and’ 200 ppm, the results 1ndicate no 51gn1f1cant
: differences in overaii weight (totai and gained). food- consumption, be-
'haviora] reactions, adverse pathoiogy and’ hemato]ogy between the control
and’ the test groups. Pesults of similar tests on cattle, sheep and swine
_produced no permanent effects either. A reproductive study on rats (26
~wks) using Fenitrothion showed no noticeab]e effects upon gestation or
fetal survival with any level of Fenitrothion feeding.

Teratogenic1ty - Results of a study conducted by the Industria] Bio-
Test Laboratories Inc., 1ndicated that daily oral doses of technical
Sumithion administered to pregnant albino New Zealand rabbits produced no
fobservable adverse effects on either parents or fetuses. Technical"
TSumithion was administered to the test animals at daily rates of 0.3 mg/kg
'and 1.0 mg/kg of body weight for 13 days during early gestation. A posi-
'tive control group of pregnant rabbits was given daily oral dosages of
‘Tha]idomide (37.5 mg/kg/day) and the results obtained demonstrated the
susceptibiiity of this strain to teratogenic agents. No effects in body
weight gain were noted which could be attributed to Sumithion. No deaths
or unusual reactions were noted among females Fetal morta]ity was not
vaffected by treatment with Sumithion nor were any externa] abnormaiities
.observed among the fetuses obtained from ‘those. treated with the material

In another study, no adverse effects on gestation or survival were
,noted in rats when fed 10, 30 and 100 ppm of Sumi thion.. This was a~three;
Egeneration reproduction study

ffﬁ)lfMutagenicity 5~IniafStudyfbyiSumitomohbhemicai}company, Ltd.., af
S S T B e Y T e



~'tryptophen aurotroph1c strain of Echerichia coli K 12 and gglipiygg
f]ambda were used to detect possib]e mutagenic effects of Sumithion. No
evidences of reversion were ‘observed which suggests that Sumithion has
no mutagen1c effects on these microbial systems. o ' v

‘by Tokyo Dental Co]lege The tests 1nvo]ved the dai]y feedings o Y400. K
200,A100 and 25 ppm (1st study: 1965 1967) and“25, 10 and 5 ppm (2",
study: 1968-1970) of Sumithion over a two-year per1od There were no
signs of tumorigenicity of Sumithion based on the histopatho]ogical exam-
inations of surviving animals.

4.2.4 Environmental Significance

Man and Large Mammals

Tests using cows, steers and sheep treated daily with Sumithion at
doses of 100 mg/kg in feed depressed cho]inesterase activity in the: blood
plasma, but this returned to normal 30 days after treatment ceased '

Small Mamma]s

No effect was observed in sma]] mammals in Northern Maine where the :
forest. had been treated twice w1th Sum1th1on at the rate of 0. 125 1b/acre

Birds _k

Accoth1on app11ed at a rate of 0 25 1b/acre appTied tw1ce did not

)roduce b1rd mortal1ty, put many birds were s1ck At O 125 b/acre app]ied _
twice, 11tt1e or no effect was observed on any b1rds'>§ ' ) ;

;5703



No significantEmortality occurred to salmon parr 1n New Brunswick
streams sprayed with Sumithion at a rate of 0 5 ]b/acre

.,.;-soﬂ and soft .or;g‘anifsmsr

~.5..eatment of forest soi1s with massive doses of fenitroth1on at the
rate of approximately 100: 1bs/acre d1d not a1ter population numbers or
respiration of" the soil microf1ora Twe]ve months after exposure, fen1tro-
thion had near1y d1sappeared from the potted so11 sample

*_VWater

The stability of - fen1troth1on in aqueous so1ut1ons of various pH 1eve1s
’1n Iaboratory beakers was stab]e at pH 1eve1s from 4 to 9. In water pullu-
ted w1th bacter1a part1cu1ar1y Bac111us subt11is, 1nsectic1da1 activity of
fen1trothion d1m1n1shed rap1d1y with1n a three day per1od

'dh'i4;2;5 Efficacy

_ Fenitrothion, an organophosphorus insect1c1de, has been evaluated for
residua] spray1ng in ant1-ma1ar1a programs in large-scale field trials.
‘These projects have 1nvolved entomo]ogica], parasito]ogica] and toxicologi-
ca1 eva]uations of the 1nsect1cide applied in hyper/holoendemic ma1arious
areas Al] houses -and animal she]ters were sprayed at a target dosage of
T2 g/m2 at three month interva]s for a tota] of eight consecut1ve spray
rounds 1n two years - The spray1ng in Kisumu, Kenya produced a marked and
‘rap1d decrease both. in malaria 1nc1dence and preva1ence Other stud1es have
) hown a potent1a1 of 1ong range contro] at 1 g/m2 Fen1trothion has suc--
cessfu]ly passed the stage VII (fina] stage) in the WHO testing and eva]u-'
Tat1ng scheme for ma]ar1a contro1 1nsect1cides and 1s presently on the1r 1ist
7of recommended chemicals

e



9.U" ENV {KUNMtI! AL IMPALI
5.1 Anticipated Favorable Enpact of Proposed Progran.
5;1}1“‘Etfect“0n Man

: The obvious- effect of a successfu] anti-malaria campaign is the re-
duction or eradication of ma]aria Though ma]aria ranks as. the highest
.maJor disease in SL, actua] morta]ity due to maiaria is. 1ow This is’
undoubtedly due to the high 1eve1 of rural. med1ca1 care. Though mor- :
tality is low, morbidity based on reported cases of malaria has reached
epidemic proportions In 1975, there were 400, 777 cases reported As
many cases are unreported it has been estimated that there" ex1sted over
1 million cases. The favorable impact on man would be the reduction of
maiaria and 1mprovement of health. S

The effect on education, with its future implication is rather sig-
nificant Thirty percent of the total population is of school age o
(6-17 yrs). On the assumption that an attack of malaria wou]d 1ead to 5
days incapacitation, the following table indicates the possib]e 1oss of
school days -

No. of malaria cases

cases- (detected & undetected) No. of schoo]ydaysﬂh
-age 6-17 years =1ost

1972 114,093 570 465:

1973 - 138,458 692,290

1974 237,573 1 187 865,

31975i,’ o 431,aq2;' il 709,010_

Thuslthe/anticipated favorable impact on peop]e wou]d be a reductiO|
in 1oss schoo] days due to malaria attack o




‘The favorable inpact on earn f‘fr‘isﬁéi’ééba‘c‘i’,tiyzpisc.dff,s‘ci@iss'ed@jurid,é.r;as SECE

'An anci]lary favorable impact on people‘as a resuit of the spraying
jprogram wouid be the reduction of househoid mosquitoes, Cu]ex fatigans.
;Capabi Qof transmitting filariasis, and Aedes aeqypti capabie of trans- ‘
'mitting dengue fever Filariasis or elephantia51s occurs in scattered
;fo ';many parts of the island The endemic area, however, is aiong
fth western: coastiine from Negombo to Matara, in the "non-malarious zone"

The Second Asian Ma]aria Conference (WHO Tchn Rep Ser 1956) lists
SOme‘benefits attributed to successful ma]aria control projects, aside
from eiimination of 1osses due to maiaria 111ness, deaths and’ endemicity

‘They are as foilows
f (a) g Lowér‘:inféﬁ,tf' and{ Qéhcral mortal i ty rates

. (b) Reduced absenteeism among schooichiidren, public servants and
-workers in generai : o : : A ; ,

'«(c)é.gaaucga incidence offcentain'inseCt%horne;diseases
(d)‘;increased and-more'uniform?usexof»iand )
I(e)V;Increased tourism

"(f) Increased pubiic understanding of, and cooperation in, public
iheaith and welfare programs ‘

5 z"‘isixs‘fjfe-cjtf on ;Né.t.uﬁél st

' | The‘anticipated impact on the naturai environment‘is negligible House
: spraying is a contained activ1ty and there is essentiaily no 1nteract10n be-:
.‘tween the domestic env1ronment and the naturaluj;ffj”\___:L'if“‘ | ’

Bl
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The rural areas will be the major recipients of a. beneficial impact on:
;the social enV1ronment Malaria is most prevalent in rural areas and ofteni
;keep'7the people from actively participating in agricultural productivity.,”f
', ‘7areas would be completely unproductive due to the malaria health hazard,
_were it not for. the AMC - Therefore, one social consequence of a successful'
,'malaria control program wcnld be a contribution toward a popular dispersion
'and increased migration ‘into formerly 1nhosp1table areas

Based solely on health as a measure of benefit the people living in
small communities, in rural malarious areas will be most directly affected
favorably by the malaria control project. It is in these areas in which
the project plans to concentrate its efforts. Even some of the smallest
=farms in the . remote "chena" cultivation areas are presently 1ncorborated
into the malaria control program. Extension of malaria control services
“1s ‘planned to reach all those in malarious rural areas regardless of ethnic,
}or caste basis will be minimal and if present, be large‘y due to local re-
Jection of anti-malarial services. Cases of rejection, even now, receive
special attention from members of the AMC and should not pose a significant"
Tong term problem in areas of high malaria incidence.*

5.1.4 Effect on Economic Environment

The favorable impact on the economic environment can. be readily cal-,a
culated, when one considers that the loss of earn,ng capacity due to malar-
;ia was as high as. 25. million rupees in 1975 Forty percent of the popula-»
vtion is between the ages of 15 to 60 years, which are. considered to be’ the
fyears of gainful employment of an individual If the daily average earning
‘capacity of an individual is taken as 10. rupees, and that 5 days are- lost
due to a malaria attack the economic loss to the country due to malaria
.can be seen on the following chart

T FersoaT comunfatian fron . . . Janen ASLATR Balarta contrel

“titled Soc1al Analysis
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‘~;5No" cases (detected &

Qundetected) of malaria “”?”ﬂfLoss of earnings

f; 16 60 yrs of age ;9,‘ rupees
1972 _‘:'l"."";*,]52 102,;-‘[_‘, o '“’76‘0 620 *"7”606‘-”2’0c
1973 0 18410 023,080 o 8,130:50(
19740 % 0. 316,762 - 1 583, 810,;,':-:‘[ 18, 838 10(
197‘5;{‘_-;3 o s8823 2 544, ns{.f L 25,481,150

A successfu] ma]aria program wou]d reduce or e]iminate the foi]owing
Josses due to maiaria ’ LR ,

fothers, decreased efficiency whiie chronicaily 111 or conva]escent resu]ting'
in a 1ower output of Tabor, sma]]er or fewer crops, iack of energy to p]an
effectively or obtain a better Jjobs cost of medica] care, cost of. spiritua]
care. Loss is based on the value of a 1ife 1ost, expenses of a funeral
Losses due to ma]aria endemicity resulted in lower rentals; depreciated real
/estate, forced sa]es, moving from endemic areas

| The anticipated favorab]e impact wouid be increased economic product-
-ivity, to the extent of over 2.5 miilion days of labor. '

As 3/5 of the country S food producing 1and is in the ma]arious areas,
ma]aria controi will have a dec1ded 1mpact, 1ncrea51ng food production, par-
ticularly rice “ WHO reports state that the rice crop was increased by 50% -
because of maiaria contro] The economic benefits of ma1aria controi depend
fnot on]y on the relative 1nc1dence of the disease 1n the working population }
but -also on what segments of this popu]ation are freed from the burden of
;sickness Malaria s greatest 1mpact is upon the low"ncome segment of the

ﬁlabor force. The agricultural. worker, whether 1abor1ng 1n his "chena" or 1n%d‘s

g
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;the rice paddy, is particularly exposed to?the bites of“malaria carrying
émosquitoestl'ipxlaxp SR SRR TLE S o o

A quite often overlooked aspect of the favorable 1mpact ofimalaria
;control is the benefit to tourism Tourism lS today one of the world'
'largest 1ndustries. and a growing industry in SL with great potential
‘The relationship between the eradication of- malaria and the upsurge of
'tourism has been noted ina number of countries. i.e. Sardinia, TuniSia,.
’etc; The growth of - the tourist industry in SL is an 1mportant part of the
’GSL planning. The. natural beauty and variety of landscapes, unspoiled
beaches, historical ruins, art treasures and wildlife combine to make SL
a very attractive place to visit. However, adverse publicity regarding :
3the resurgence of malaria is believed to have been partly responsible for
the projected number of tourists not being realized. ' '

The GSL is concentrating on developing 5 major regions. for resorts
and hotels (in Colombo, in the South Coast, in the hill country, 1n ancien
c1t1es and on the East Coast). Only the Colombo region, the hill country
and the western portion of the South Coast are in the non-malarious or hy-
poendemic areas. All the others are in the endemic or hyperendemic area.
As more and more tourists will travel outside Colombo, the possibility of
an increase in malaria infection in a proportion to the number of. tourists
is. real If the tourist acquires P. falciparum or- the "malignant tertian"
‘type and it is undiagnosed or poorly treated, it may lead to a fatality
As tourists are notoriously fickle the prevalence of malaria can: seriouslypy'v
1nfluence tourism in SL. The removal of the malaria: health hazard can: in-ff{;
crease tourism, which in turn creates new employment, opportunities for the B
_economy, promotes the sale of indigenous crafts and increases the earning o
of the catering trades. The malaria program by indirectly‘i"“ :
tourism will have a definite favorable impact on th economi
and balance of trade. : '

%
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5.1.5 Effect on At Quality
It {5 not anticipated that there will be any effect on the air quality.
51,6 Effect on Hater Quality.

It is not- ant1cipated that there W1|| 'DE dNy eTTECL: UN. LNe’water
quallty '

5.1.7 Effect on*Lahd,Use '

Malar1a control has great impact on Land Settlement and: Development
Projects, however, some of the impact may be cons1dered beneficla “som __
of the impact could be considered unfavorable. Land settlement and‘develop-v
ment is necessary for the economic well being of the country, and ahythlngi o
that will promote this growth is a positive step forward resulting 1n a
favorable impact. SL has resettled over 1 million persons on land
previously uninhabitable because of malaria. As these proaects are be1nq
established in malarious jungle areas, and the people settllng ln these
_projects are usually with Tittle immunity, they are therefore a h1gh risk ‘
group to malaria. The AMC will undoubtedly have a major effect on the suc-e
cess of" a number of - prOJects, such as the Mahawel1 Ganga Proaect “In: ‘this
light, malar1a control has a favorable 1mpact on_land development proaectsiv

f5;255Antlcihat?daqﬁfavorablelImpact-of_Proposed[PrOQramf,
52 _l = Effevctv:‘on;k Man _

“:', Most of the ant1clpated unfavorable impacts of,the malarja program on
”man, are potent1al rather than actual There 1s t potentlally hazardous
gampacf on spraymen, transport workers and storek :
;from the use of the pest1c1de, malath1on Malathion is oneuyf the east

s



toxic to humans of the organo-phosphate 1nsect1c1des, but: Tike all pesti-
c1des must be used proper]y and with care Ma]athion “under certain con-
ditions, breaks down into iso- malathion, a rather toxic (LD50 89 mg/kg)
chemical If the product contains a comparatively high concentration of
iso-maiathion, a sprayman with poor work habits may develop pesticide in-
toxication., Maiathion when proper]y used is not normally considered a po-
tential health hazard The calcu]ated exposure in spray operations is less
than 0 01% of the tox1c dose ’

Indoor house spraying causes a disturbance of routine household
activ1t1es, and in the case of caste or ethnic infringement may become a
soc1a1/cu1turai prob1em, as well as an operational problem. Another un-
favorab]e impact on man is the somewhat offensive odor of malathion. The
pOSSibility of contamination of the air in the house exists, but is con-
51dered somewhat remote ‘since reoccupation is delayed for 2 hours. 1In
tests,conducted with human subjects, 16 males were exposed 84 times in 42
consecutive days to concentrations of aerosols ranging from 0.15 mg to
2;4'g'of actual malathion/1000 cu.ft. with no significant effect on the
subjects' health. However, it is possible that asthmatic persons may de-
velop symptomatic problems, if exposed to the spray particles.

Discoloration and staining of sprayed surfaces can be a problem in
urban 51tuations

Carelessness of indoor spray. operations could lead to contamination of
food water and feed products A potential problem may exist here, though
1t is reported that malathion is not hazardous to human health unless
1ngested in 1arge quantities ’ The aCCeptabie daily intake (ADI) for mala-
thion 1s 0. 02 mg/kg S '

= :theoretical adverse effect of a successfu] anti—maiaria program,
cou]d bifthe changing of vectorial capac1ty of n‘:inon vector. Anophelines
to become vector spec1es.};Giglioli (1963) points out that env1ronmenta1




'changes resu]t1ng from more eff1c1ent agricultural pract1ces such as. re-
?duc1ng the number of : domestlc an1mals, cou]d cause an Anophe]wne spec1es.
jpotent1a11y capab]e of ma]aria transm1ss1on, but presently not show1nq
r"any vector capac1ty to alter its feeding hab1ts and thereby become a vec-”
}t‘ H1s examp]e is Anophe]es aquasalis in British Gu1ana :

Determ1nation of favorab]e or unfavorable impacts on man can be com-.
'pared to Newton s F1rst Law. For every favorable or unfavorab]e act1on
there 1s an equa] and 0ppos1te reaction. Thus a successful ant1-ma1ar1a
program, increases product1v1ty (favorab]e) resulting in 1ncrease 1and

use and’ abuse (unfavorab]e) decreasing morta11ty and morb1d1ty (favorab]e)
resulting in increasing popu1at1on (unfavorab]e) and p0551b1e shortages of
food (unfavorable). ‘ : oy : '

5.2.2 Etfect on Natural Enyironmentf

Indoor house spray1ng of. ma]ath1on at 2 g/m2 resu]ts 1n as res1due ont
walls and port1ons of the. ce111ng It is d1ff1cu1t to- env1sage any ad- .
verse effect on the natura] env1ronment from this operat1on Some non--g
target organ1sms that ‘may 1nhab1t the househo]d may be affected Spray1ng
‘operat1ons here resu1ted in morta11t1es among bedbugs, cockroaches house-
»f11es, other househo]d insects and poss1b1y geckos Any of the ma1ath1on
~spray that 1s depos1ted n the f]oor (d1rt) shou]d break down w1th1n a
‘fweek There is not expec * to be any transportat1on of malath1on to the
;outs1de T : : el

i A potent1a1 for adverse effects on the natura] env1ronment ex1sts 1n
fthe transport and storage of ma]ath1on I acc1denta1 breakage of bags
ioccur, or some type of Spl]], 1t 1s poss1b1e that ma1ath1on cou1d be re-47
Qleased 1nto the env1ronment As ma]ath1on is well to]erated by most
;species of w11d11fe (b1rds and mamma]s) the adverse effect shou]d be"
‘minimal with proper cleanip. and decontam1nat1on precautions taken ,H,ﬂ

f?bf@
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However,

vthe release should occur:near water,: e poer
‘pu1at1ons ex1sts, as maTath1on 15 tox1” to‘most spet1es 3

‘of ‘fish: andlfish'food:orgaplsms

'3VJéffeetfoﬁ;saeiaiiEnVTfanméntp?f]%ai1'-~*r~

Perhaps the maJor ant1c1pated unfavorab]e 1mpact of the proposed
fprogram, wou]d be 1n the socia] milieu. A1l other th1ngs be1ng equa1, the
tjnfant morta11ty and crude death rates. decrease as the eff1cacy of the
lmaTar1a ‘control. program jncreases. Thus in SL the average ma]ar1a morb1d-
*1ty from 1937 to 1945 was 44 300/100 000 and an average crude death rate :
;for that period was 2, 150/100, 000. The anti -malaria spray. program using
{DDT began in 1946. By 1960, “the average malaria morb1d1ty was down to an
;average of 5/100 000 and the crude death rate was 860/100 000. According
:to the official pub11cat1on "The PopuTat1on of Sri Lanka", the spraying of
_DDT, which commenced in 1946, was mainly responsible for the dramatic de-
‘cline in malaria morb1d1ty, malaria mortality and overall morta11ty For
“the next 20 years the rates ‘continued to decrease, until 1964 when the
'spray program was 1nterrupted In 1968, malaria started aga1n to reach
'ep1dem1c proport1ons and has cont1nued its upward trend to 1ts present
“1/2-1-million cases. In theory, 1f the proposed AMC is._ successfu], the
Tmorb1d1ty and death rates wou]d go . down and the populat1on growth ‘would
“1ncrease, resu1t1ng 1n a popuTat1on exp]os1on, w1th a]T its. secondary
_fprobTems However, the theory does not. seem to funct1on when other ex-
Qterna] forces are brought into. act1on The successes of family plann1ng
gand popuTat1on plann1ng, would be expected to negate popuTation 1ncreases
ifdu ﬂto ma]ar1a contro] If this d1d not occur the unfavorab]e impact
‘jwou]d be an 1ncrease 1n popu]at1on w1th the resuTtant social probTems

24 jéfféfct,}j é’r‘n‘t‘: Eic.dnom;i'c{t ;n“vi.iroﬁm:en

] h main adverse effect on the economlc env1ronment 1s the dra)n on
J{GS ”funds The overa\] expend1ture for the f1ve-year program is est1mate

Loe
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juse of these funds by AMC depr1ves the GSL from using these funds elsewhere

| nTA"Targe‘amount of manpoWer wiTT'be diverted to the‘AMC ‘which’might'be

sed elsewhere‘ : The 1mpact on the- econom1c env1ronment of" the use of this
»Tabor force cou]d be argued e1ther as favorab]e or unfavorab]e Perhaps a
more s1gn1ficant unfavorable 1mpact on the labor s1tuat1on, is the expected
decrease in loss of manhours due to malaria. Thus an expected increase 1n
'Tabor ~supply, added to the present unemployment situat1on, coqu very weTT
exacerbate the unempToyment problem. " ' R :

As the use of maTath1on and fen1troth1on for pest control (other than
by the AMC) w111 be: w1thdrawn in"1977 by Governmenta] Order, a subst1tute
«pest1c1de must be found for use in control of agr1cu1tura1 pests Subst1-f;
tute pest1c1des will undoubtedly be more costly and perhaps Tess eff1cac1ou<
than the two OP compounds, and ‘thus will cause-an unfavorab]e 1mpact on the
'econom1c env1ronment as weTT as other aspects of the env1ronment

r5;2.5._Effe¢t on Air'QUaljty-

It is expected that the. proposed program w111 have a negl1g1b1e, un-
?favorable 1mpact on air qua11ty The Rad1o Isotope Center 1n Colombo
"expects to be able to monltor the air qua11ty, but at present there has
.been no data coTTected on a1r quality 1n SL.. The’ AMa method of operat1on
fcons1st1ng of 1ndoor house spray1ng at the rate of 2 g(a 1 )/m2 of maTa-~
;th1on wettab]e powder, is not expected to have any adverse effect on the
fa1r quaTity of the outdoor env1ronment The effect 1ndoors woqu be )
;temporary and negl1g1b1e as Tong as standard safety precaut1ons are’taken -
fas pTanned L DR S -

P As the spray1ng equ1pment 1s hand operated no sourc;}of a1r poTTut1on
’by gasoT1ne eng1nes 1s forseen The transport of men and mater1als 1s not

R
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dexpected to significantly“"ncrease the_a1r po]lut1on over and above the
fnorma]“'sage of. transport.

.v‘iw‘.5i2.-16>~>;.,Ef'iféé't'f;o“n'*Wa‘teﬁ uality

As the focus of the'AM operat1ons w111 be on 1ndoor spraying, it. 1s
rather 1nconce1vab1e to expect any impact favorab1e or unfavorable on
'water qua]ity. If any 1arvacida1 operat1ons are undertaken, then there :
def1n1te1y could be an ant1c1pated unfavorab]e “impact on water quality
At present the recommendat1ons are that no 1arvac1d1ng will. be undertaken
with the possible except1on of certa1n Timited urban areas, where the popu-"
lation density warrants the expenditure of funds and 1abor - The area that i
'mlght be treated (if at al1) :would be m1nuscu1e compared to the overal]
program The unfavorab]e ‘impact 1mp11cat1ons, however, would be. the toxi- '
city to fish, and ‘some. non- target aquat1c 1nvertebrates There would be no.
expectat1ons for a bui]d -up-in ‘the food chain Though water that co]1ects
in poo]s 1n tho dr1ed up river beds. may: be used for dr1nk1ng water by man
and anima]s, 1t is’ h1gh1y unlikely: that suff1c1ent ma1ath1on wou]d accumu-‘
1ate to create a hazard In add1t1on the use of these poo]s by man and
ﬁanimals 1s not common in urban areas B '

' ;The anticipated unfavorab]e 1mpact of the proposed program on 1and ‘fre

use WOU]d be. primar11y in the expansion of sett]ers and sett]ements 1nt0 | R
areas that prev1ously were too hazardous to farm due to the ma1ar1ous con-rl*;
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governmenta1 1nstitut1ons and’ agenc1es, increased*ﬁrod,itivit :“‘ﬂh‘W1
jagr1cu1tura1 and industrial. Tour1sm wou]d rece1ve a!favorable mpact
Aw1th the resu]tant increase in fore1gn exchang” '_" : j
v1mpact on land use wou]d be the expans1on of land settlenentand?agri-f
;cultura] deve]opment ' TR SN ‘ ‘ ' o

The ant1c1pated unfavorab]e 1mpacts are m1nor, more potentia] thaf ;
;actua1 ' The use:of ‘pesticides (ma]ath1on) involving operat1ona1 per-:ﬁﬁﬁ
sonne] presents a potent1a1 hazard However, there have been no cases :f
of acc1denta1 deaths, sickness or contam1natlon due to ma]ath1on spraying
vof houses reported for SL. AMC is fully. cogn1zant of safety requ1rements,
and attempts to enforce them. The unfavorab]e 1mpact on the soc1a1 en- :
v1ronment is theoret1ca] Instead of the expected 1ncrease in popu]ation
growth as a resu]t of an effect1ve ma]ar1a program, the popu1at1on growth
has rema1ned somewhat stab]e This is- probab]y due to the effect1ve
fam11y p1ann1ng program and the ]ow ma1ar1a morta11ty rate There 1s an
adverse effect on the econom1c env1ronment in that AMC d1verts larqe sums
of manpower and money away from other proaects As an effect1ve ant1- o
'malar1a program will resu]t in expans1on of land use of prev1ous]y unin-,
1hab1tab1e lands wh1ch 1n turn: w111 und Jbtedly have an adverse effect on;
”.the natura] env1ronment th1s may be cons1dered a poss1b1e adversr effect

It 1s expected that there w111 be 11tt1e or no effect, adverse orvv
;;favorable on a1r qua11ty and water qua]1ty AT _ '

. ffprn conc]us1on the ant1-ma1ar1a program shouId not have any s1gn1f1-
}fcant effect on the env1ronment, except 1mprovement of hea]th cond1t1ons

;iIt obv1ous1y does not degrade the qua11ty of ‘the. human env1ronment or i
churta1] the range of benef1c1a] uses of the human env1ronment and 1tspu,§
;'resources.p It has no effect on any natura] or. cultural her1tage. -




;56 o RELATIONSHIP BETNEEN SHORT-TERM USES or MAN'S ENVIRONMENT AND_ _THE
. MAINTENANCE OF LONG-TERM PRODUCTIVITY SRR o

3 fThe short term heaith benefit or immediate control}of ma]aria wi11
}produce many probabie iong-term effects on man and the enviro”ment, «%;
fhowever, only three deserve primary cons1deration regarding 1ong term
fnegative benefits The immediate disease controi versus human popu]a-‘
@tion increases, immediate controi of maiaria versus development of vectc
5resistan.e,_and when disease controi enabies settiement in regions freed K
fof disease that then encroach ‘on Wildiife habitats U

e ne of the normaliy accepted impacts of a hea]th benefit program is
fan increase in the popu]ation by saVing 1ives This wiii probab]y not
1occur in SL because its existing heaith care faciiities and famiiy p]an-
fning programs have prevented the high rates of mortaiity that are associ--
gated with ma]aria epidemics and popu]ation growth Instead the proposed |
5program wili address the’ prob]em of ma]aria morbidity and prevent the -
~existing popuiation from being i]] w1th the disease The increase in thei
5genera1 heaith and well being of the popuiation shouid decrease the 1eve1;
?of minor i]inesses Efficiency of the government, industry, nd agricuia
fture wi]i increase as less Sick days are taken '~ Absenteeism will decrease
famong students and teachers promoting a better levei of education ,Thel~
gnumber of ma]aria patients entering hea]th care faCiiities wiii decrease
fwith a subsequent increase in bed space and effiCiency of operation _The;
fpublic awareness of heaith education and benefits will increase as mass
fmedia pubiicity, training programs and seminars are conducted

: Immediate controi of ma]aria w111 open up for deve]opment and agri-tf
'culture areas of - the isiand preViously uninhabitabie due to the prevaience
fof disease This ineVitabiy encroaches 0 th:4w11d1ifeihabitats in. many
Qareas One mii]ion people. have migrate__ﬂvd‘iig_ e. ne ‘“f:p'areas" Since
;gthe o]d epidemic was curtailed N
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-The attempt: ot the GSL to contro] and eventually eradicate.malaria
;could cause the deve]opment of disease vector res1stance to ma]athion and
~fen1trothion with the consequence of having to resort to a more tox1c 1n-f
,secticide later 1n the program However, the intensive research and sur-
;veillance programs conta1ned w1th1n the p]an of act1on will. probably
fprevent thlS occurrence and, 1n any case, prov1de sufficient advance ‘
”warn1ng so that proper remedia] measures may be inst1tuted '

ﬂ1ncreases 1n the mechan1zat1on of agr1cu1tura1 pract1ces due to the po
.tent1a1 of hav1ng larger farm1ng areas could Tead to the decrease in. ,
‘number of domestic work animals. This could potent1a11y 1ead to the 1n],f
’creased vector1a1 capac1ty of present]y non- vector1a1 speC1es resu1t1ng

:in zooph111c vectors becoming anthropoph111c vectors as happened i"'”””‘
‘Br1t1sh Gu1ana o

In summary, although the potential exists for. deve]opment of d1sease
‘vector resistance, popu]ation growth and W11d11fe encroachment,,n ‘ ;
fab111ty is small. The- benef1ts of the ant1-ma1ar1a program far'outweighA:
fthe potential long-term negat1ve effects : ¥ » :

'7 0 IRREVERSIBLE AND IRRETRIEVABLE COMMITMEN" OF NATURAL CULTURA AND
OTHER RESOURCES ;

: It is not foreseen that the operat1on of the ant1-ma]ar1a campa1gn”?
:and the concurrent app11cat1on of ma]ath1on at the 1ntended rates will

fcause any 1rrevers1b1e or 1rretr1evab]e 1mpact on the env1ronment A
fthe obJect1ve of the spray program 1s to app1y a. res1dua1 1nsect1cide
Eto the 1nter1or wa]]s oflhouses the on]y non target organisms#tha
fbe affected are f11es bedbugs roaches and!geckos , :




Q:J,;No‘endangered species of w11d11fe wi]] be affected by this proaect'?
The anti-malar1a prOJect wil] cause no 1oss or destruction of h1stor1c ‘
sites or recreation areas,v On the contrary, they w111 be 1ess hazardous}?
to v1sit, as far as- hea]th is concerned o

,3'; o("_:’?:A"vTE‘RNAT?':MET_HODS, Y
éf.’f‘1".,5:.f‘nééh‘g,‘;{¢a1-:;»C‘éﬁiiﬁo [

n,.u An attempt was made to determ1ne the effect of “flushing“ on the -
larval breeding of Anophe]es culicifacies the on1y incr1m1nated vector e
of malaria in SL. This mosqu1to breeds 1n non-pol]uted stagnant or ;
s]ow mov1ng water and is known to breed 1n a var1ety of breed1ng p]aces'
Prol1f1c breeding of the species occurs 1n sand and rock poo]s 1n the
beds or rivers and streams ~.Such’ cond1t1ons occur dur1ng drought periods
and Iead to 1ncreased vector dens1ties ‘

In 1976, pro]onged drought cond1tions 1ed to poo1 format1on along the
Mahawe]i Ganga at Polgo]]a, with a. resultant 1ncrease of A cu11c1fac1es
The Po]golla comp]ex is. capable of divert1ng.2000 cub1c feet of water per
second 1nto the Dhun Oya known in. 1ts 1ower”reaches as Sudu Ganga =

_An exper1ment was conducted to determ1ne‘if per1od1c f1ush1ng of theih

e eding place The quanég
tity of the water utilized was the amount ava11ab1e_tor re]easevduring pi
periods of low 1nflow Base11ne data on. 1arva1 breed1ng B
at 9 locat1ons dowlstream Nater was re]eased;‘tﬁth “rate of:gOOO cusecsg



http:visit,.as

‘for 6 hours ora tota] of 21 6 m11110n cubic fevt' ater
f]arval samp]ing was conducted and revea]ed that foﬁh6ﬁ1/2¥to*7:'11 3 -
fstream there was a f]ushing action, though a few iso]ated7p0o1$ at higher‘?
felevations were unaffected e PRt Rt "

‘7f A second trial was conducted the water be1ng re]eased at 2000 cusecs:
}for 3 ‘hours. Post f1u5h1ng samp]es revea]ed flush1ng occurred for approxif
,mate]y 9 mlles downstream It was conc]uded that the re]ease of 2000 f
cusecs of water for 3 hours at’ week]y 1nterva1s would s1gn1f1cant1y reduce}
.the Anophe11ne and Cu11une breed1ng in the Mahaweli Ganga for 9 - 9 1/2 :
m11es below- the Po]gol]a Dam *

8.2 Biolog{ca]_ContrOI' B
‘ -sﬁ8,2;1‘lLarViyorous_Fish
, Screen1ng of 1nd1genous larvivorous f1sh was’ conducted 1n 1976’byh§€
jProf H S Costa, Professor of Zoology at the Un1vers1ty of Sri :

5Ke1an1ya The fo]low1ng fish have been cleared in the 1aboratory as,:?éf
1arv1vorous

| ';Aplochei]us dayi
- “Aplocheilus blochii
- Aplocheilus werneri
- Rasbora daniconius,;;.

‘cies of f1sh M,,;;'f

;* Persona] communication_, A Report [ Antig‘arva; Operations by F]ushing
;Mahawe11 Ganga at the Po]gol]a Diversio _Scheme by Mervyn B wickramasinghe




;iiﬁa}The introduction of exotic fish has not been attempted,for the ‘1};;f
:following reasons’”’ T aE, T

S w.,w ,fitﬁ Exotic fishjtend;tovsucceed91n”a non-disturbed environment
where the natura] biota has been altered, and in effect new niches are

2 Predators may have been 1eft behind Sy . o
4 3 Interspecific competition of the original ecosystem has been
removed ‘ T .* R T L M : ,,j : ‘ :
”,,,' 4 Tendency of larvivorous fish to become dominant spec1es in
‘new communities DR -

However, the new env1ronment may not suit. the introduced species even
when 1t has good eurytropic capac1t1es Research 1s being continued by
AMC;; ~ '

7 ;58.2;2;fnenatoqes.:;

The use of an entomogenous nematode worm Ree51mermis nielseni has been
proposed for the ‘control of Anopheie An experimental release of prepara-
sitic Juveniles in Louisiana resu]ted 1n an average rate of parasitism of
55% for anophe]ine 1arvae The practica1 fea51b111ty of anopheline control
in SL u51ng th1S nematode has notbeendemonstrated

7:7ﬁt332;3‘30ther Biologicalbhgents"‘} -

o Other"parasites such as fungi, bacteria, viruses and other predators
havugbeen used experimentaily but,} resent have not been proven practi-gj
ca] 0 feasibie ) '




.jfaction Th1S a1ternative cou]d prove to be disasterous to. the people

The genera1 hea]th and we]l being of the people would deteriorate,j
fThe ma]aria induced mortality and morbidity rates wouid acce]erate, with
a: resu]ting break down of : hea]th care faci]ities due to~overloading
5}@The efficiency of the government wouid greatly decrease due to the 1ncrease
‘"1n sick 1eave The finances of the government would be taxed due to the
';extra cost of the pub]ic heaith care system R (it

, | ; Agricu1tura1 production and expan51on would backslide. increasing

V the. food import needs of the country, adverseiy affecting the baiance of
trade, Education would be set back, with great absenteeism of teachers
and students. A general lack of energy to produce and plan effectively
would exist among the people. The anc111ary costs of s1okness and death'
wou]d place an intolerable burden on the 1mpoverished peop]e

As the endem1c1ty 1ncreased there wouid be depreciation of 1and _
values, 1ower renta. 1ncomes, forced sales etc Tourism. a 1arge source?
of foreign revenue wou]d decrease or p0551b1y dry up '

| Ano action program wou]d be catastrophic for the government of Sri
"”Lanka i : ‘ R o
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10 o APPENDIX
10 1

: Active Case Detection is a part of surveillance act1v1t1es 1n o
which.the formal malaria project actively searches for malaria cases” ,
through the collection of b1ood 'slides and epidem1ologica1 1nvestigat10ns

o Animism is the belief- that all natural objects and the universe
1tself possess a soul which may exist apart from the1r material bodies.~.

el Annua] Parasite Incidence (API) is the proportion of cases of
ma1ar1a detected on an annual bases in relation to the unit of population
in which malarla occurs.

Anthropoph111c refers to the mosquito hav1ng a preference toward
feeding upon man.

- Ayurvedic medical pract1t10ner js the "traditional doctor" who
believes that the cause of illness 1s due to -imbalances of bod11y forces.

- Bioassay test is a neans of determining by biological means, the
susceptibility of an insect to being killed by a substance or chemical.

: o Biological Control is a method of controlling mosquitoes using
living vertebrate or invertebrate predators, genetic control or parasites.

- Bionomics is the study of organisms in relation to their environ-
ment.

| Biting rate is the proportion oi female mosquitoes caught biting
on-a ba1t at certain stated times dur1ng 24 hours

oo Charmers are "medical- pract1t1oners“ who be11eve that the cause
jof i]]ness is supernatural and prescr1be ritual appeasements to the "god"
_caus1ng the illness. ,

5 Chemoprophylaxis is drug prophy]axis which 1mp11es the use. of
,drugs before infection with the aim of preventing disease

~.t Chena refers to an: agricu]tura] area that has been carved out of -
ithe jungle by slashing and burning the forest. These areas are typica]]y
j used for 2 - 4 years then abandoned by the farmer RS o

Convectiona] rainfa]] 1s loca11zed prec1p1tation that occurs: due’ - -

Eto the evaporation of water from Jand masses with subsequent saturation of‘*i
~the air (clouds) and eventual: release back to the ground." o g



Sy *.Cytogenetics -is the study ot: hereoitary transmiss1on anu benavior
of chromosomes.»v%‘:' e PR, PR S ST e

! ) 4

4

e DDT is an abbrev1ation of the common- name Dichlorodiphenyl Tri-:'
,chloroethane, a chiorinated hydrocarbon type of re51dua1 insecticide.

, Depre551onal rainfall occurs norma]iy during the intermonsoon
season when the barometric oressure falls causing winds containing satu-.
rated ocean air to biow over the st and dropping their prec1p1tat1on.

. ,»"

T“ Fcosystem is the relationship and 7nteraction between the organ-
jsms (the Tiving component) of an area to its environment (the - non-living'j
component - climate, geoiogy, etc.). Ao ‘ : P

- ndem1c1tx ‘i a term applied to ma]ariaswhen there is a constant
,measurable incidence both of cases and of natural transmission in an area
/over a succe551on ‘of years. , ¢ ? 5 > /( , : 3;

w8 S Ly RCHa

PT" ndogamous is’ a term meaning marryinq w1th1n the trlbe or sociai
,R¢909-‘7 S _ , PR o

. s
n e §

e i E idemic is a term,appiied to malaria when the inc1dence of case
;1n an area rises rapidly and markedly above its usual level VL

R

R Epidemioiogy in a broad sense is the study of . the enVironmentai
'personai and other factors that! determine the 1nc1dence of disease. '

, Fa1c1parum Malaria is a severe type of ma]aria caused by Pias-}t
~mod1um fa]ciparum,}a spec7es of malaria para51te T

Fauna 1s the an1ma1 11fe of,an area.

i
5

Fenitrothibn is ahe generic name of an organophos;hyte nsect’

;cide.ﬂ’.,

F]ora is the vegetative or plant 11fe of n'area;

BN Foca] SpraylggAis reswdual 1nsect1c1de house'sprayin around
ha ma]aria focus. - kS ,aa; S g

A > House resting densitz is- an entomo]ogica] tool to assist,the_
‘epidemiologist to determine the effect of ‘insecticides on vector popu]a
tions. , }

: Hyperendemic is a term that means the normal incidence. is high,
i.e. there is a constant high level of malaria existing in this area with
‘the sp]een-rate in chi]dren of 2 - 9 years constantly over 50% R




2 Hypoendemic s a term that means the normal’ incidence is Tow,
J.e. there !s a constant low level of malaria existing in. this area with .
fthe spleen-rate in children 2. - 9 years from 0-10%." o R

I Incidence is the number of cases of disease occurring during a !i
Qgiven time period in relation to the unit of population in- which they
foccur |
iw , Indigenous refers to originating in and characterizing a partic-f
lar region, i.e. native popu]ation o B

" :’ Larvicide is a substance used to ki1l the. aquatic iarvai stage
of the ma1 ria mosquito by ingestion, contact or respiratory biockage.,v

“ " Maha season refers to the southwest monsoon season characterized;
by high rainfa11 during May through September k

-7~ Malaria Control is an operation aimed at reducing the preva]ence"
of maiaria to a level at which it is no fonger a maJor pubiic heaith
probiem

~ . Malaria Eradication is the ending of the transmission of maiaria
and ‘the elimination of the reservoir of infected cases in a campaign
Timited in time and carried out to such a degree of perfection that when
it comes to an end there is no reamption of transm1551on

Malaria focus is a defined and c1rcumscr1bed iocality situated
vin a currentTy or formerly malarious areas and containing continuous or
intermittent malaria transmission.

L Malaria Parasite is a co]ioqu1a1 term for any of the protozoan
'organism cau51ng malaria infections. ' .

' Ma]ariogenic Potential is the degree to which an area is con=
»duc1ve to malaria based on cumulative epidemiological data collected
from each area regarding the parasite load, vector den51ty. water logging,
c];matic conditions, popu]ation movement and factors causing man-made
malaria

,' 7, Maiariometric 1noices are a quantative measure of the 1ncidence
of ma]aria. ' o e

Mglg&hipn is an organo phosphorus compound residuai insecticide”ﬁi

. Mes oendemic is a term that means the ‘normal inc1dence is medi
i.e. there is a constant middle level of existing malaria in the area
with the spleen-rate in children of 2 - 9 years at 11- 50% s

.. Monsoonal rainfall is seasonal prec1p1tation and wind tha blows:
from the soutﬁwest in sumner and northeast i n winter n




}Montane s the lower ‘vegetation belt on mountains

ifMorbidity rate 1s the re]ative}fr qgency of 111nes 0 sicknesst:

f!Mortality rate 1s the re1ative frequency of eathv”r‘death rate

: ’Paras1te rate is the. percentage of persons showing?ma1ar1a para-
¥sites by b]ood smear examination. .. AR S S :

: i Parous rate is an entomologica] term descr1b1ng the proportion of
,fema]e mosquitoes in a population which have 1a1d one or more egg batches,
1 e have fed at least once. S :

S Passive case detection is a part of the survei]]ance act1v1t1es
in which the pubTic health and medical services other than the regularly

‘constituted malaria service, assist surveillance activities by actively. .
‘searching for malaria cases by the collection of blood slides and epidemio-
\1og1ca1 1nvest1gat1ons ,

L -Perennial house.spraying involves the spraying of dwe]]ings on anj
fevery 3 months schedu1e or 4 times per year _ S

- v Presumpt1ve treatment is initial-drug treatment given ina sus-3“.
'pected malaria case at the time when a blood samp1e is taken forﬁexamina- S
At1on -

.. Prophylactic drug protection refers to a method of‘prolection
,from d1sease by chemotherapy (p1115) S

Propoxur 1s a carbamate insecticide with some residual properties'

‘ Radical treatment is treatment to complete1y e11m1nate_the para Qi
s1te from the body so that relapses cannot occur. o LI f

: N »f, Relative humidity is the ratio of the amount of water‘v‘_or in:
;the air versus the total amount of water vapor that the a1r cou]dfho1d‘at
rthe same temperature when saturated ,

S ‘Relict pool is a small body of water left beh1nd when the water
;Jevel of a r1ver or stream recedes o »

;' e Res1dua1 insecticide is an insecticide wh1ch when su1tab1y app]ied
jon a surface, maintains for considerable time its 1nsect1c1da] ‘activity by: -
;e1ther contact or fumigant action, i.e. DDT

: ‘JT‘ Res1stance is the development of an ab111ty 1n a stra_ ﬁfijn
:t ;tolerat "doses of toxicants which would. prove lethal to the’ '
jjnd1viduals in a normal popu]ation of the same species ~

5 'fi, Savanna is an area of grass]and in’ which aretscatte e
shrubs but Iitti or no. breaks in the continu1ty of grassland%woverf‘

%



... -~ Seasonal house spraying invoives the spraying of homes onlyfwhenQE
fthe expected population of mosquitoes wou]d be high e X

? s Social heterogeneity is having unlike beliefs or customs*pertai
‘ing to the 1ife and relation of human beings in a community.,;f«,,{lu
; " ‘surveillance is that part of a ma]aria program aimed at the: dis-n?

fcovery, investigation and elimination of continuing transmission and the -
Tprevention and cure of infections. : , e ,.“", '

Lot Total spray coverage is the appiication of residuai insecticide
.during one spraying cycle to all sprayable surfaces in ai] sprayabie ;-33
‘houses within a given operational area. v _v,,‘

y Ultra low volume (ULV) spraying is a method of insect1c1de dis-
&persion by special air or ground equipment uSing very smail amounts of '
“finely dispersed particles of insecticide. e :

Unicameral refers to having a single assembiy or. iegisiature

=17 Unstable malaria refers to those areas where there are. frequent
'outbreaks w1th the general incidence remaining at 1ow 1evels . -

Ry Vector in malaria is any spec1es of mosqu1to in. which the malaria'
'parasite compietes its sexual cycle in nature and which is thus abie to S
;transmit the disease.

e Vector density is the rumber of fema]e Anopheiine mosquitoes
in reiation to the number of specified shelters or hosts: or to a given
vtime period specifying the method of collection. .

T ."' Vector resting place is the surfaces on which mosquitoes rest ‘
before or after biood meals, i.e. waiis, ceiiings, thatch etc

j‘" o Vector Susceptibility represents the degree to which a speCies
?of mosquito deveiops resistance to the effects of insect1c1des '

L “Vivax malaria is recurring type of malaria caused by Piasmodium .
jvivax, a species of malaria parasite. Vivax malaria is. characterized by
}paroxysms on alternate days (tertian maiaria) ‘ S

“'. ~ Water management involves the reduction or elimination of sources
“of mosquito breeding through filling, draining. diking, changes in water
1eve1. flushing, canal trimming and other engineering methods i

~ Window trap is a screened box --11ke trap used to coilect mos
qu1toes that exit from a bui]ding B R

- " Yala season refers to the northeast monsoon season characterizedﬁ
{by‘high rainfail dur'ng December through February E

Zoophilic is the host preference of mosquiieéé,,Qiféédfﬁpéht.éttl?

ior, nimals ‘rather than humans
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