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- 1 o Introduct:Lon - Background and Purpose of thJ.s Document

: ‘This document was prepared in response to a request from the'
Office of Health of the Bureau of Science and Technology of A.I.D.-

‘as ‘a’ guide for those’ “concerned  with environmental aspects of

“‘wyector-borne: "disease . control projects supported “by USAID.
Particular emphas1s is" placed on’ Guidelines for Compllance ‘with
regulations coverlng projects designed as interventions - ‘against -
- such diseases as malaria, dengue, schlstosom.aszs, etc., involving -
the use of pesticides or environmental modifications ‘directed
against or affecting-disease vector populat:.ons. Existing relevant*
~documents '*? offer little detail on environmental :unpllcat.tons ‘or.
.procedural - direction ° for activities ' at .the Mission. level

bR Collectively, however, "the referenced documents ‘do. provz. e_
B pertlnent informatien on legislation and Agency pollc:l.es govemln' .

various environmental analyses, and have been 1ncorporated an
acknowledged in this. document: where approprlate. . Also s:.mlarl
included .and referenced: are - publlshed and‘ ‘unpublished (but:
released). documentation: from the wWorld Health Organlzatlon (WHO) oy
U.S. Environmental Protect:.cn Agency (EPA) ’ the Centers for steasei’-
:Ccntrol (CDC) and -other sources. _

: Thls document attempts to ant:.c:Lpate and meet the needs £
~ responsible ‘officials for dealing with ‘A.I.D.'s: environmental
‘. pollc:.es, regulations and procedures as related to vector ‘control:
projects. An effort is made. to address the ‘component actlva.ties.;
- of vector control operatlons e.g. pesticide applications, dralnag_

.projects, etc. to assure compllance w1th the regulatlons ‘over ?th

l:Lfe of the progect. S : _ _ e '

‘_'-Environmental Assessment Guldellnes' Manuél.. A I. D. Sept
(prepared by SER/ENGR) PP. 107 +61 pp. annexes. "

. Programmatlc Env:.ronmental Assessment (PEA) of Halarla Controli
Programs. = 1980. 5 volumes:I-II (A-D): Scudder,. H.I. and
‘F.C.~ Roberts Insect Control & Research,.Inc. ( Baltlmore-' for“
U. S A I.D. [reportedly 50 sets ‘were dlstrlbuted] N

"A I D._ Evaluatlon Assessments of Development PrOj ect:s.
.- 1988. Occ. Paper No. 17. Pp- 15.




goge O: c.overage a;;g ng,;n;,;;gng

The bas1c document governzng AL D. env1ronmenta1 pollc
"Reg- 216" (Appendlx I)* which defines the ggng;al_procedures to: be
used by A.I.D. to ensure that env1ronmenta1 factors and values are
1ntegrated into . the~ Agency decision maklng process. These
procedures ‘also assign responsrbrllty within the Agency for
assessing the - ‘environmental effects of A.I.D. s actlons. The
present document  is- de51gned to interpret the prov;slons of Reg.
216 -as they ‘apply to the types of interventions llkely to. be
employed in the control of vector~borne diseases, e.g., the- use of
insecticides, environmental modification- -to eliminate - vector
breedlng 51tes (source ‘reduction), and. alternatlve methodology,
e.g. blocontrol .where applicable. - Although ‘not vector. control
progects, per se, such projects as river basin: development -new
lands - development ‘résettlement = projects, - . penetration road
bulldrng, lrrlgatlon ‘or water management pro;ects, etc, mayﬁhave

vector control 1mp11cat10ns maklng them subject to the prov151 ns
contalned 1n Regqg. 216.

The env1ronmenta1 procedures covered in- Reg. 216 qenerally
apply "o all new - projects, programs or activities authorlzed Q
approved by A.I. D. and to substantive: amerdments or'exten51ons
ongoing projects, ‘programs or activities." Certain exemptions: are
allowed under Section 216, 2(b). (1nternatlona1 disaster as51stance*
other - emergency ‘circumstances; . and c1rcumstances anOl
exceptlonal foreign: policy sensitivities. ) Also, Section 216.
(c) ‘allows certain categor;cal_exglus;ons .e.g., actions not. havrng
an effect on the natural .or physical’ environment; actiens in- whlch
A.I.D. has no knowledge or control over specific: actlv:l_tles.
~certa1n monltored and restrlcted research act1v1t1es.

Unless excepted as’ prov1ded in Sectlon 2. 16 2 (b), most'vector
control projects. -employing:- pestlcrdes or habitat manlpulatlons~are
subject to the: environmental procedures and those officials with
environmental responsibilities at the project level shouldkcon51der
the appllcablllty of Reg. 216 to each preject at -all” phases of
design and development. PrOJects not de51gned ‘for vector control

but which have vec Lor control -lmpllcatlons should be equ lly
con51dered.

Deflnltlons pertlnent to thls document and detalled 1n Sectlon
2316. l(c) are° L g i

4

cOde of . Federal Regulatlons, Tltle 22-Fore1gn. Relatlcns
Chapter II, Part 216-Environmental Procedures, 28 Junhe; 1976:
Published in: Federal Register, Vol. 41, No. 127~Wednesday,

June 30, 1976. (22 U.s.C. 2381 42 U.S. C. 4332) dated October
¥,.1980.




CEQ Requlations. Regulatlons promulgated by the Pre51dent'
Council on EnV1ronmenta1 Quallty (CEQ)

(IEE) The flrst rev1ew of

the reasonably foreseeable effects of a proposed actlon on the
env1ronment

Ig:ggnglg__ggg;§;gn. a formal Agency dec151on
determlnes, based on an 1EE, whether a proposed Agency actlon
lS a major actlon slgnlflcantly affectlng the env1ronmen .

mmu&w (EA)-- A detalled study of-;-~the-
reasonably foreseeable significant effect.of'a proposed,actlon
on the envxronment of a- forelgn country or countrles.

EBVLZQBEEDEQL Impgct Stg;emen; (EIS) A deta:led study of

impacts, ' positive and negative, of . a’ proposed A.T. D ;action;
including global cons1deratlons.= A spec1f1c document having
a deflnlte format and content.

catlon Document (PID) An ;nternal A.

document which 1n1t1a11y 1dent1f1es and descrlbes a. proposed
prOJect.

(PAIP) An lnterna
A.TI. D. document used to initiate and 1dent1fy prcposed
project a551stance (analogous to the PID)

grglggg_gape; (PP) An 1nterna1 documept whxch prov1d
definitive descrlptlon ‘and’ appralsal of the prOJect
partlcularly the plan of 1mp1ementatlon.

g;gg;gm Ass;s;ance Approva; Documen (PA&D) An lnternal

'document approv1ng non-proj ect ass:l.stance (analogous to PP) .

Egv1;gnment.., The term env1ronment as’ used th‘ e
procedures means- the natural and phys1ca1 env1ronment.

ﬁggiﬁg@nu_iec_t : A proposed actlon has a s:Lgn:Lficant
effect on the env1ronment if it does 51gn1f1cant harm to the
envrronment

g;ng;_ngg_;. A. I D.,1s a minor" donor to a multldonor project
when A.I.D. does not control the planning: or design of the
multldonor project and either (1) A.I.D.'s total ‘contribu on
to the project is both less than $1, 000;, 000 and less than' 25
percent.of the estimated project. cost or (ii) A.I.D.'s total
contribution is more than $1,000,000 but less than. 25 percent
of the'estlmated.prOJect cost and the environmental procedures
of the donor in control of the project are followed, -but only
if the A.T. D, Environmental Coordinator deternu.nes that such
procedures are adequate




e

- with Reference to Vecto Co t 5
';(a)._":'_'-.Rgspgnslb;ntg A |

.'Each of the three A.I.D. Reglonal Bureaus has a Bureau

"Environmental Officer who is responsible for: oversee;ng'

- the implementation of the procedures at-the USAID Missi

-level and  for the  clearance of . prOJects -for . ‘which:

- ‘environmental reviews are required. These offlcers_ 8

s closely with © their 'respectlve counterparts “in: 4thef

-reglonal offices and USAID Missions. ‘The Agency also has:

an Env1ronmental " Coordinator. and -.General COunsel;

_ respon51ble -for monltorlng the - rev1ew_ process - and;

- o advising the . A.I.D. Adm1n1strator on 1mp1ementatlon;

; . problems and on general environmental issues: . Highlyf

- technical assessments and the preparation of EA and EIS-:

. documents - frequently requxre...outslde_” technlca'
';consultatlon.ﬁ TR L e A

The follow:l.ng dlchotomous outl:me has been develope

. to .assist environmental officers . “or - others o
.»_'1nterpret1ng the: prOVlSlonS of Reg.. 216 ‘and in mak
o 'determinations as - to the. scope, ' appllcablllty,'fan
;_-?3requ1red procedures almed at complxance, w1th spe a
’T-Qreference to vector control.i- '

'”%jfiajifProject' program or- act1v1ty 1nvolves- . )
-;-f,_lnternatlonal dlsaster fa551stance. (11)_ other
R emergency c1roumstances.3 (111) c1rcumstancesn

&w [2/6 2(b)(1)(1 11 111)1' :
-1_2a, below._;,, RS : , o

S1bl ‘A new pro]ect program or act:LVJ.ty or: a substantlv
H:amendment or extension - of  an ongoxng‘ prOJect
. program or: act1V1ty approved- by A.I.D. and w1tao
_ “exemptions of 1la,. above, . grocedures agg z_[216.
's_See 3a, below.-__-. o PRI AN

2a’ Progect, program or act1v1ty is exempted under;,.;i
- ‘international disaster assistance....determination.
-. shall be made either by the Assistant Admlnlstrator-
. having respon51b111ty for the program,: pro;ect or.
- activity, or by the Administrator; where authorit:
'lto approved flnanclng has been reserved,by the

- -+ and "A.I. D. Evaluatlon Assessments of Development PrOJec s!

Materlals in thls sectlon abstracted from Reg. 216 (Annex

(92--4;)




S -jeffect on. the natural or physxcal environment:- ( ii):
CAeIlD. does not have knowledge of or control over,

" and - the objectlve of - the A.I. D. in. J.urn:r.shing-
_assistance . does not ‘require, ‘either prior . to

S 1mp1ementatlon of specific ectz.vx.t:.es, knowledge of
~..Qr. control -over, the details: of the spec:.fz.c
-~ activities that have an effect on the physu:al and
“hatural environment for which financing . is prov1ded:

" by A.I.D.; (iii) Research activities which may have
" 'an affect on the physical and natural- env:l.ro_ma,ent
- ~but will not have a significant effect as a result
of limited scope, carefully controlled nature and-
L effectlve monltorlng. e : 5 ;

".:."-NO‘I‘E. -Examples of classes of actlons not subject

- Administrator. - The determ.natlon shall be made-'
- . after = consultation ' with ' CEQ regard:.ng the
© . . environmental consequences of the. proposed program,

. project. or activity. - fo

w [216 2(b) (2)1'

- Proj ect, program or activrty 1s exempted for reasons'i-
ther t : :

i (ii) - other emergency c:.rcumstances Lor - (iii) -
‘exceptional forelgn pol:.cy sens.1t1v1t1es. A formal
determ] udj :

. to the procedures include: (i) educatx.on,j
. TA, or training programs; ( ii). controlled
.. experimentation for research of small: size
and carefully monitored; -(iii): analyses,j

' 'studies, research workshops, (iv) projects
oo din wh1ch A.I.D. is a minor: donor, etc
: It should be noted that the ‘Procedures
- require except:.ons even to actions so
-eXcluded,  e.g., "under education -
'constructlon of facilities would ‘require
' “consideration.. Also, 216.2(¢)(3) places
responsibility for determining theextent
to which the action fits the categorlcal.’

i exclusion test. The determination is made

o in wrltmg and submitted with the ‘PID,

"PAIP  or <comparable document. Tlus

L .determ.natz.on, which must include: a br:.ef
statement supporting appllcatlon of - the -
exclusion shall be reviewed by the Bureau;:

. Environmental Officer in the same manner

o _as a Threshold Dec151on under 216...(a):_’of




.- the procedures.. It must also be noted
.~ that the procedures set forth in 216.3

' ‘apply to-any prOJect, program or’ act;v .
'rllncluded even in exclusion: categorles if

>~ .at any time in the: de51gn, ‘review .or
~:i - approval of the act;vxty it is: determlned”
- that the project, program or act1v1ty, or
T“saspect or component thereof is subject
©- to the control of A.I. D._and may have :a
'&“51gn1f1cant effect on the env1ronmen

o istudy is usually undertaken by HSAID HlSSlon 1n-house staff (e oy
“'the Mission's env1ronmental .officer) or the- prOJect de51gners.
Based on the findings, ‘a statement recommendlnq either. a.negatlve“w

or “p051t1ve“ threshold ‘decision 1s - submitted ‘to. the  Bureau
'-Env_l_ronmental Officer. The Burean:: Env:.ronmental officer then
Yo reviews - theefstatement ~and’ elther accepts or- rejects i'the’
*_Ef,recommendatlon. S e a L S 3

_ A “negatlve" threshold dec151on means that the. pro;ect” ill

_not ‘have a s1gn1f1cant effect on the env1ronment.. A "positive
. 'determination means. the- ‘opposite “and ‘would . require : pro;ect
. 'designers to follow the procedures for conductlng an: Egz;;ggggn;gl
- Assessment or preparing - an gn_;;ggggntgl 1mgag tatement'

' gwhlchever is: approprlate.

nv;;gngegtal Assessgegt (gA) [See 216 3(a)(4) and 216 .6

o2 An env1ronmenta1 assessment is deflned as "a detalled stu‘
of the reasonable foreseeable 51gn1flcant effects, both beneflclalh




study, a detailed scope of work should be prepared and circulated
‘through a "scoping process“ In practice, this invélves holdlngi

- personnel ‘in the host country, 1nc1uding "representatlves of host;

country governments, public and private ‘institutions®). . At the:-

- discretion of the Bureau Environmental Offlcer, written comments:

. scope of work must take into considerations issues and. suggestlon

- raised during the scoping sessxons and must be approved by the
T Bureau Env1ronmenta1 Offlcer.nv : . _

.submltted for review as.an. integral part of the- gzg]ect Page;'

- ‘Qfficer. Subsequently, the- Project Paper or equlvalent document

-env1ronmental assessment ‘studies’ except that - they - focus - ‘on’

B -environmental  impact statements ‘are. 1dent1ca1 to those L for .
.conductlmg env1ronmental assessments. However,_there are two

“‘and’ cleared by the Agency s Env1ronmental COordlnator and the

| *envzronmental assessnment’ (EA), or env1ronmenta1 1mpact statement

| A I. D. pro;ects may be perm;tted.

and adverse, of a proposed actlon on the env1ronment of a fore1gn{f~'f:
‘country or countries.™ The purpose of the study is to identify the .. *
mitigation measures (i.e., environmental safeguards) that should -

be incorporated. into the design of the pro:ect to offset Qor='
mltlgate neqatlve effects on. the env1ronment.. R : :

Reg. 216 spe01f1es that as part of the preparatlon for the;f

"scoping « sessions"® (i.e., meetlng to - solicit responses fromm
relevant A.I.D. personnel and contractors as ‘'well -as non=A.I.D..

may also be solicited from other U.S. Federal agencies. :~The final "~

Recommendatlons from the study are’ subsequently lncluded;

‘equivalent document, after. clearance. by the Bureau Envxronmental

is. subject to standard A.I D. ‘review procedures.-

nv;;ogmegtgl Impact g;a;emgn (EIS) [See 216 3{a)(4)
_.and 216 7] -

g Env;ronmental 1mpact statements ‘serve the same purpose asf
examining potent1a1 environmental effects ina. w1der context i.e:

"on the United States, the global env1ronment or areas outside the -
jurisdiction. of any nation", . The  procedures. for preparxngl-

additional. prov151ons.- First, if the A I.D. Admlnlstrator deems
‘it necessary, formal publlc hearlngs may be’ held in the United
States to discuss draft ‘scopes of work for the- env:.ronmentja
studies. Second “environmental 1mpact statements must be reviewed

General Counsel.

Pestlc;ge g;ocedures [See 216 3(b)]

Reg. 216 stlpulates factors that must be: con51dered in- an
initial environmental examlnatlon (IEE) -and, if" necessaryy;;an

‘(EIS) and the conditions under which the use- of pestlcldes 1n

10




. (g) Endaggered Sgec;es {See 216 5]

o The scope of work for an IEE, EA, and EIS, and env1ronmental'?k-
- impact statement should also determlne whether an activity under

L investigation will have adverse effects on endangered or'threatenedifT’
spec1es and thelr hahltats. ' . : o o

Mon;;ozlng and Evaluat;gn Regg;;gggn; [See 216 3(a)(8)]

The de51gn of any pro;ect for which an EA or EIS is requlredf?”"

-_mﬁst include provisions for data collection and - analysis that'would;
‘indicate  "any changes in environmental quallty--p051t1ve or:'

:,“negatlve—-durlng their 1mp1ementatlon.“ The data collected wouldi

be used to evaluate the environmental 1mpact of the project. and to-

51_alert USAID Missions of any unexpected development during pro:ecti

implementation that nght adversely affect the: environment. ' An EA®

. or EIS'would be required-if the adverse effect is’ 51gn1f1cant.';Anf
. . example might: be the nece551ty to. change from a microbial. mosqulto“

tv'larv1c1de to a: chem1ca1 larv1c1de durlng the course of a pro;ect.

A I D.Fs system for-rev1ew1ng'projects assures compllance ith

f[EReg. 216 in two ways:

(1) Approval for fundx*q a pro;ect is. condltlonal on the, 5

‘'Bureau Envirorental Officer's (for: 1n1t1a1 env1ronmenta1‘;

.7 examinations - and:  environment assessments): /. .or

) vEnv1ronmental ‘Coordinator's: (for enV1ronmenta1 1mpact_

7 U statements). ‘concurrence . with ~ the ' USAID Mission's .

.+ decisions concernlng how env1ronmenta1 issues should ‘be

» oo addressed  in the env1ronmental rev1ews; and 1n”“the
e pro;ect's de51qn : S

}'kThe procedures stlpulated by' Reg. 216 not onlyg‘are.

. required . by A.I.D.’ policy but ‘alse by  U.S. ilaw; -

" therefore, . noncompllance could present a legal probiemg.
fafor the Agency SR :

_ Problems that may arlse over how to 1nterpret Reg._zls are
';usually resolved before a. project's de31gn is finalized. !

'fgaexample, if ‘a Bureau Environmental Officer has grounds to rejec
an-application for a “categorlcal exclusxon,“ USAID Missions. would-

. .usually concede  and arrange - for an 1n1t1a1 env1ronmental
s'examlnatlon to ‘be - conducteo and rev1ewed prlor to-
w-authorlzatlon of: the ‘project. However, if . for some - ‘reason a
"env1ronmental reviaw ‘cannot be - fully completed prior to.
authorlzatlon for ra. project, Reg. 216 allows for. "approp” ate
‘ covenants. or: condltlons precedent“ to permlt obllgatlons of
. for prOJect componentg that have been rev1ewed, while w1thho_
ffundlng for those components st111 under 1nvestlgatlon._ :

_lii




?env1ronmental review ‘process & rly in- the proj
-stage. . This -approach allows e Ml _
- Reg. 216, but also: sufflclent ‘time
;assessment 1f necessary, and‘ B 1 o

'apurposeS-l Flrst, 1tf rov'

'_act1v1tles,- second,
. designers to review and resolv .
‘a  project; ‘third: . through Escoplng-

'-‘communlcatzon between A I. D., the host
:the 1ssues, ' S ‘ :

':(k) cOst COns1deratlons

”fenv1ronmentally -sound’ prOJects, many are reluctant to spe
‘than  ~the minimum ‘necessary - ‘for. env;ronmental . @
”Nonetheless, proponents of env1ronmental assessments argu'

=1nd1cates that the cost of - .environmental - assessments
.'exce551ve--usua11y approxzmatlng 1 percent or: less of
- A.I.D.  investment’ ‘in ‘the - project. .. Costs' Of envi]
" assessments can be 4m1n1mlzed. by: . (1)} timing field
-;env1ronmenta1 studles ‘to coincide with that for other feasib:
~studies; (2) using - in-house: A.I.D. expert ‘staff
]1nc1ud1ng local experts in study teams. R SR

-;;bacterla, protozoa and: helmlnths,_some,of the most troublesom :
“so-called’ ‘vector-borne diseases requiring various metheds . ‘ang
_i&egrees of  ‘control of the 1nvertebrate vector (carrler):tt
:effectuate -either prec1p1tous or long—range :management of‘ th
--dlsease from the standp01nt of publlc health : e

-fmz.ss:.on 5 contend are:. malarla, vectored. by anophellne MOsQ
;encephalltldes, etc ), vectored by aedlne and cu11c1nel_

fworm dzsease,. for - whlch _copepods (crustaceans) 5s_ervie
”g;ntermedlate ‘hosts. These dlseases are listed as topﬁ rior

Experlence has taught most USAID M1531ons to 1n

_ the project deslgn., Thus the envxronm
’effectlvely used as other progect
lnputs to pro;ect desxgﬁ work)._r

A I D.'s system'

ie mana

thle few USAID MlSSlonS questzon the value'

cost of initial examinations 'is usually mlnlmal and e

Of ‘more than 100 "troplcal dlseases“ caused b{ VLruses,_-

The most .common vector-borne dlseases. w1th 'w

arboviruses (arthropod-borne viruses--e. g., dengue, yellow fewv

5_12




iAne natlonal health programs in nearly every troplcal country where-j‘
L e they occur. other important. vector—borne diseases requiring vectoxr
i ... contrel 1ntervent1ons include w vectored by ol_a_
.. flies. of ‘the ‘genus' ‘Simulium; gngg_g gigeasg, vectored. by
. " triatomine bugs- ("kissing" bugs); Af.xmn human trypaposomiasis
L_;~'.j " (sleeping 51ckness), _vectored by tsetse ‘flies of ' the genus*
oo Glossina; . and- 1y _£i vectored. by mosquxtoes_
.several genera (e -G __Lxe , AQQ& mggma An_mgl_e_) :

S Because malarla v arbov:.ruses and/or sch:.stosom:.as:ts are".-.
' vector-borrie: diseases most . . frequently: requlrlng USAID—assm."
fi'prOJects, tnese dlseases are emphas:.zed .m thz.s document.___ o

_ The sna11 vectors of schistosom1a31s and ‘the developmenfj
s stages of the mosqu:.to vectors of “malaria and ‘arboviruses ar
i *ﬂa,quatlc. Thus, vector . control - pro;ects are -often- des:l.gned £
. eliminate-or: man:..pulate aquatlc habitats through water manzgement
(dralnage, fllllng, ‘etc.) other. projects are de51gned ‘to ‘reduce -
' contact between: humans -and- 1nfect1ve adult. mosqu1toes. Inel
‘case there are often physical alterations to the: environment! o
' large-scale appllcatlons of: pest:Lc:Ldes potentlally 1mpact:|.ng on'ithi
¢ . environnment. Although ‘other .options might be considered (e.:
_...of parasites or predators ‘of the vectors, exclusion. by,_screen
‘-personal. protectlon, etc.) these would by their ‘nature have- 1lit
. ~negative impact on the environment. At any rate, Reg. 216" provl es
" guidelines for all. types of 1nterventlons-—-chemlcal or-physu::a
770 -and sshould: be- reviewed- as early as possible in project plai 1

gtndance 1n compllance w1th env1ronmenta1 requlatlons. '




| .,::-rﬁtgx?;.r

SR largely from’ agr:.cultural requlrements but in general ‘encompasses
“the use of- pest;cldes in public health programs for: protection £

- “human health, primarily the control of insect vectors of mala .a
~and. other vector-borne dlseases. In public health . programs. the

o Jterme IR _ v rol
S agrlculture (see Annex 3A)

'.frange of: b1010g1ca1 ~cultural, mechanzcal and ‘chemical’ technlques
RN - keep target. pests ‘or” vectors below’ damaglng ‘levels to prevent
. sole-reliance on: chemical - pest1c1des whlle malntalnlng maxrmum

{protectlon to the envzronment.-:-;g : e

;control (partlcularly 1nvolv1ng mosqultoes) “in. tha”

© ‘<ontrol ‘measures -have' hlstorlcally included. ‘any N
,jccmblnatlon of’ technlques aimed: ats: (1) . elimlnatlng mosqu1
. producing habztats._(Z) control: of larvae by habitat. alteratlo

‘ ‘predation or chemlcals, “and. - (3) chemlcal control ‘of - ad
' -Tmosgultoes--usually 1n that order w1th adult1c1d1ng a 1ast cho

"&measures, and 1ncrea51ng ‘Problems of " insecticide qres1stanc
_ﬁ_ﬂemphasxze the "need . for: “1ntegrated“ control programs and th
. development of alternatxve means of ‘control. Thus, there i m ch
ooacurrent: act1v1ty 1nvolv1ng the development, testlng and %
,J;iblocontrol ‘(selective use of predators, parasites and- pathogen
~.Insect ‘Growth ‘Regulator (ISR compounds) , monomolecular films

Liofl alternatlve methodology in. vector contzxol programs is in-

__:ilnfancy._ However, the pollcles of USAID, WHO, PAHO, federal
. local agenc;es, etc., do lndeed reflect a commltment to 1ntegrated

'*pﬁprograms.qw_- SRR o . ) _ _

7alternat1ves, etc.——are dlscussed 4in the following section- under

“the appropriate: headlngs w1th speclal reference to env1ronmenta1
'con51deratlon. ﬁg;” el . : e

*':A I D 's pollcy cf (IPM) der1 es

(IVC) is the egulvalent of IPHgin

The concept of Lntegrated'programs 1nvolves employlng a wide

The 1ntegrated approach is hardly a new concept

Increas1ng ecolcg1cal and env;ronmental 1mpact of

enetic: technlques._ In splte of the commitment and 1ntent the

The varlous methods of vector control--chemlcals, phy51c .

A I D. Agrlcultural Pest Management Guldellne, Draft 3
December 1987.;;"“ : _ :




;tb}:.Pes ”_"esh

”__“non-chemlcal means. While every effort should be made to. develop
" "alternatives’ to chemicals, pesticides remain essent1a1 to- the
- control of dlsease vectors.' Thus, the jud1c10us ‘use of ‘existing:
.+ compounds and the seardh for hew. compounds oan be expected;, =
s :contlnue. T AR : el S

" 'malathion: may appear as an’ ultra-low volume (ULV) adult
- larwvieidal- wettable powder _(HP);: 1arv1c1dal
'_*concentrate (EC) " or an acar1c1dal dust. ( 2)-' by

' ggt;tz, e g.,.lnseot1c1des (1nsects), acarlcldes.

gfherb1c1des (weeds) ; (4) by the chemical class to whic

lbelong (chlorlnated hydrocarbons, organophosphates,”
' etC°3(5) by gggg _; ac;;og, e q.,stomach p01sons§

_ﬁupon context. ‘However, insecticide regulations ‘are bas L
--and the specific use of a: given pesticide formulation is the b
" for ‘the pesticide label ‘which is the- practlcal express i
laws Use and formulation affect every aspect of: effica
- well as the environmental- regulatlons - from,transport
'”handllng, to the methods of appllcatlon, habltat res

: ‘_thoughtful analysis of the objectives of the control
-A-of the poss1ble ways to achleve that ObjeCthE.: For

hhinf;ftp;What habltat(s) wlll be affected by appllcatlon'of

(1) g;jgz and Ra;;onale

Effectlve vector control requlres the use.of both chemlcal ‘an

There are a 'nﬁmﬁéf of ways to clas31fy pest1c1 es
(1nsect101des),‘some of whloh -are:. (1) by use-and:

Vector control draws ontall of‘these class1f catlons\deuen ng

Annex.l) A sample lahel is, appended to. Annex 1:.,

Selectlon of the proper pest1c1de should be'

%”55ff]'What is the target spe01es7 All pest control b
" a correct determlnatlon of the specles or grou‘
.‘;control ' L : :

- pesticide  using the- proposed formulatlon,;
'ﬁf;frequency etc...' . o Lo A
_ffé'fﬁ*What is the. current hreedlng level and blotlc pot' tial’

- of the target populatlon == afid” at - what thresholdf
_ the populatlon requlre an 1nterventlon°'
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- Are there other control optlons avallable (source
reductlon,- blocontrol,, ‘physical ' control, . personal
protection, e. g. vaccine or preventive and prophylactic
drugs, etc. ) - and if so, would they be: eff1cac1ous and
affordable 1n the present 51tuat10n°

The.Judlclous use of pestlcldes to supplement not supplant
other ‘methods of control is the aim of current Agency pollcy “IE
it is determined that .a peet1c1de is: to be used; ‘the -exact

placement in the: control system should.be pletted.and the fOllOWlng
factors addressed°

G What pesticlde formulatlons are reglstered by
the: USEPA and/or acceptahle to USAID under Reg. 216 fo
Sp&lelc task at hand’

gﬁfgg;;xgngggg; ; Whlch. of the acceptable and avall' 1
pestlcldes are best sulted for the - job 1n terms of exp
results’

I

Is the target specles known to hawv
res;stance ox levels of tolerance to: the pestlclde’ Is’
mgnltorlng system -_1 . place.- to determxne baselln
susceptlblllty of the specles to. the pesthlde and to detect
Changes durlng the pro:ect’

Are storage and dxsposal facrlltles

for pestlcldes and empty contalners avallable, adequate and
under proper superv1slon7

Pe;gognelg Are properly _;g;n_g personnel avallable.
handling and applylng the  pesticides of cholce°- ‘Are they
superv1sed by tralned personne1° Are tralnlng and retrarnlnq
programs 1n p.‘Lace‘p

Address1ng such conszderatlons as posed by the foregorng
questlons for'the,specaf1c*pest1c1de(s) and formulation(s) proposed
for the. specific pest(s) in the specific target area(s): w111 assure

a sound approach to “dolng the rlght thlng ln the rlght place at
the rlght tlme"

Once.a pest1c1de formulatlon has been selected and 1dent1f1ed
for use in a vector control program, ‘a mWore focnsed appralsal i
offered "by. Reg. '216.3 (b)(l)(l) ‘which ~lists factors’ to b
consrdered but not necessarrly lrmlted to the followrng.

c. The extent to which the proposed pesticide use ‘is part
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f“of documentatlon ‘and: procedures will .almost': certainly assure.}
;compllance with- the purpose and 1ntewt of USAID env1ronmenfa B
‘_-regulatlons. Lo L o . o AT

" .’and marketed since ‘the advent of synthetlc ‘organic. . compounds
‘(developed since Wbrld War ‘II) ‘have found application in vectorj-

. control projects,’ partlcularly in USAID-supported projects -in
f_develcplng countries. This is due largely to the need for highl}

- specific compounds and formulations required for dom1c111ary ‘and

. peri-domiciliary mosquito adulticiding and the- dlrect appllcatlon
~of mosquito larvicides to aquatic habitats near: ‘human ‘habitation

- or activity as opposed to agricultural .application to fleld crop

';and safety factors associated with such a visible appllcatlon of
.. pesticides. dlrectly affectlng the human population - have all
__contrlbuted. to Jconstralnts in pestlcrdes selectlon for' publlc

" of an 1ntegrated pest management program.e

fﬁgfd,?'fThe proposed method or methods of appllcatlon, 1nc1ud1ng
o 7o availability: _of approprrate appl;catlon and safetyf
'-Qequlpment..n, D _ _ Ch g

ffe;f';Any aciute anad long-term toxlcologlcal hazards, elther
c L Uhuman o env1ronmental associated with the proposed use
'_hand measures avallable to minimize such hazards.

CfffrffvThe effectlveness of the pest1c1de for the proposed.us

;f'g;f'tcompatlblllty of the proposed pestlclde w1th target ‘and
~t”vj,nontarget ecosystems.- : N

H7yﬁlllfThe condltlons under whlch the pestic1de is to be used,
oo including cllmate, flora, fauna, geoqraphy, hydrology
”'f;land 50115.' G :j _ SRR J

-;ip;ﬁfThe avallablllty and effectlveness of other pest1c1des
Sl ser nonchemlcal control methods.e o . : .

fj;ifiThe requestlng country s ability to regulate or cont- 1
~+ .. ‘the distribution, - storage,i use and - disposal - of
‘a;requested pest1c1de. - s ',“,:;:<:.'_;aﬁrﬂf;
-:'_k;jhrThe prov151onsl made 'forg'training;f§f_ ﬁgérsifhnd
"":Q'appllcators, and Cos LR SUR TR N
'1:il:Tl7The prov1sxons made for monltorlng the useﬁﬁand
B .Qreffectzveness of the pest1c1de. . RN S

The strlct adherence to the guldellnes under‘Reg. 216 in teLf

@

Relatlvely few of the vast numbers of pestlcldes developed

in sparsely populated and open areas. Cultural, social, “economic,




health uses. 'This_sﬁbject is more fuilY'diSCﬁSSed in}Annex*4afahagﬂ

. control in disease control to satisfy ecological and environmental

L _normal populatlons of insects represent a large gene pool,

.develops in most of a population. As pesticide resistance becones.

EPA-approved pest1c1des avallable for use. 1n USAID—supported-f{":"

_ vector—borne disease control are listed in Table 1. The principle

uses include: (1) adu1t1c1d1ng of interior surfaces (malnly walls)_;._:'-g
-of ' domiciles- with residuai - compounds (e. oy i malathlon,f_-=_~
fenltrothlon, propoxur) allow:mg ‘protection for several ~months roo
. thus mlnlma.zz.ng treatment to two or three times per. year; i L
.adulticides used as space sprays in per:l.—dom.clllary s:.tuatxons‘to:_;
_precipitously reduce mosquito populations -- e. g., very low dosages’
of malathion, naled, etc. as ultra-low-volume (ULV) or 1ow volum
sprays. or fog applled by truck-mounted or alrplane spray equ:l.pmen,
‘(aerial appl:.catlons ‘are used: malnly to. ‘cover ' large 'ar‘ a
' speclflcarly in emergency  disease: ' control s1tuat10ns) 3 (3)
: 1arv1c1d1ng mosqu:.to habltats producing. vector species: _;mn
: ﬂ_;_g};_t mg_g of the human population targeted for protectlon under.
~ the’ pro:] ect. 1In every case, the purpose and desired result is ‘the
‘minimization of vector-human contact to 1nterrnpt the: transfer
disease agents (protozoa of malaria; viruses of deng'ue, yellow.

'fever, or encephal:.tls- worms of f11ar1as1s or - onchocerc:.as s3
etc ) ‘ : : _ : _ .

Wm.le a polJ.cy mlght em.brace alternatlves to the use of 'vector'*

interests -- for ‘some' d:.seases, ‘e.g., dengue and encephal:.t:l.s ‘
“thare is mno currently available alternative to vector contt }..
Thus, 1nsect1c1des cont:.nue to be necessary (See Annex 3D) :

R Insecticxdal compounds used in mosqulto control as larv1c1 _
: re51dual sprays or aerosols, complled from WHO documents, Fid

abroad ‘and the relat:z.ve costs of the more appllcable compounds are
given:in Table 3. Insecticides labeled by U.S. “EPA for the contro_1 g
- of adult and larval’ mosqultoes by ground and: aerial’ appllcat on
"~ methods have recently been extensively revz.ewed by Rathburn arn
- copy of hls report is: appended as Annex 2. : : ‘
S (4) : se _' _e's's ce to Pes i< 7

CQnsnieratJ.on of. the use of chemical control of 1nsect pests :
must include’ the concept  of insecticide resistance. Since! most
ithey
contain 1nd1v:.duals that vary widely in their susceptle.lJ.t_ to -
. - insecticides. -As  a result, puttlng selective -  pressure on - a.
S populatlon w1th ‘a toxic chemlcal leads to surv1val of" those_‘

1nd1v1duals tolerant to the chem.cal. Contlnued selectlve pressure ;
causes a . shift of the gene pool with the result that resista

. more w:.despread {Tables 4 & 5), whether through heavy agrlcultural'-;
_sprayz.ng (see Annex 3c) of the . same c\)mpounds used 1n vector_.f._;.;
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':_'ablllty of an insect population to withstand a poison :which: was

_ reszstance occur 1n 1nsects.'

'of 1nsects._ Among arthropods of public health 1mportance, this
- phenomenon was first noted among culicine ‘mosquitoes in ‘Italy in

' _med:.cal/veterlnary importance were reported to be resistant to one

"contlnued to appear._

."w1despread re51stance to multlple compounds, ‘chemical control of
. mosguitces 1is ‘no longer - pract1ca1 -except through the use- ‘of

vector populations, public health workers should perlodlcally'test
. susceptlblln.ty of 1insect species to the insecticides used |
.control programs. It is. partlcularly important to have a basellne

~'public health importance. . For example, in Central America, the -
: w1despread use of DDT to control agr1cultural 1nsects has exposad

control or related compounds, or by improper use, of vector control;~

- pesticides, an understanding of resistance and 1ts problems becomeff{,f

essentlal to effectlve vector control.

‘Resistance of insects to - 1nsect1cides is  defined “as vthe?"

generally lethal to earlier populatlons. In general two—types of

_Ph151olog;gg; re51staggg: The ab111ty through phy51olog1cal
nrocesses to withstand a. toxicant (e.g. by differences in the
!”permeablllty of the insect exoskeleton to 1nsect1c1des or th'
' storage of 1nsect1c1des 1n body tlssues such as fat) f,g

_'Some b10chem1ca1 mechanxsms for the development of re51stance

- are so general in scope that cross-resistance develops between""='
_31m11ar or v1rtua11y unrelated pesticides. . - ]

: gghg_;g;_l re51stagce- Thls type of reslstance is: reflected*l

-"in the-ability of the insect to ‘avoid lethal- contact with- the

insecticide: through protective habits or behav1or, such as

anopheline mesquitoes resting outdoors rather'than on treated

- -interior wall surfaces. - Such resistance is also- believed to

‘be genetic with the resistance-conferring behavxoral traxts
'belng selected in a 51m11ar manner. . Ao

.Reszstance to 1nsect1c1des has been reported in many specres
1946 and 1947. By 1958, 35 species of insects of public: health,
mportance were reported to be resistant to organochlor:.nes and 4
were resistant to organophosphates. . By 1971 there were- reported
to be 104 species resistant to. organochlorlnes and 18 resistant to
organophosphates. In 1984, 171 species of insects and mites: of

or more classes of 1nsect1c1des.- Since that tlme, re51stance has;f
In ‘some areas, such as parts of Callfornla, because of

larvicidal oils. Because of its impact on our ability to coritrol

level of susceptlblllty of a spec1es to a new 1nsect1c1de before
ohanglng chemlcals.'

. In. many parts of the world the w1despread use of aupartlculargﬂ
insecticide in agriculture has led to resistance in spec1es of'
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'-?1suscept1b111ty levels to an. insecticide before " changlng ‘to -a new

-malarla*mosqultoes to thls 1nsect1c1de, elelnatlng the susceptlbleﬁi,;r'
1nd1v1duals, and gradually .developing a strain of Anophelgsﬁ;'
resistant to this chemical. This situation led to the failure of . .
malaria control programs based on killing adult Anopheles by

residual spraying of homes with the affected 1nsect1c1de._ Examples

of malaria vectors resistant to various compounds in-at. least“someifi

-:-parts of thexr range are llsted 1n Tables 4 & 5.

Kits for determlnlng re51stance to 1nsect1c1des in mosqultof?
. adults  .and- ‘larvae,  flies, - fleas, lice, bedbugs,, and’ other"
~.arthropods of public health 1mportance have been developed byr e
”IWorld Health Organlzatlon (WHO) - : . .

These kJ.ts can be purchased from the WHO and used to determ.ne

compound’, . The: drawback to the use of these kits is that reslstan
;to space . sprays- cannot. be . determlned by ‘using them. - Field{
"bloassay,_ even with: problems of - standard:.zatlon of techn:.que

. remains the only practlcal means for space spray susceptlblllty-
f'evaluatlon._ : R L

_ Many genet1c, blologlcal and’ operatzonal factors lead
_ development of (or loss of) resistance in a populatlon, and courseSf
“-of action. that might be affected by ‘or contribute to increase

re51stance in a vector population should be av01ded when selec 1ag;
an 1nsect1c1de for: proyect appllcation. :

_ A further dlscu551on on re51stance as related to 1nsect1c1def
. selection appears in’ Annex - 3B, and on vector re51stanceq \
agrlculture 1n Annex 3c._r i o . :

5.(51

Ha a ds Involved in”

_ Reg. 216 coverlng pest1c1de procedures 1ncludes examlnatlon
‘of . potent1al ‘hazards to the human environment as an’ 1ntegral part‘
~of .the review: system and should be: con51dered early in the review
process. Once'a decision is made to  approve a planned pestlclde-
use, the Pro;ect Paper (PP)  shall include, to. .the extent

:__practlcable, provisions de51gned to nutlgate potent1a1 adverseﬁi
,“effects of the pest1c1de. : :

7 h In addltlon to the klts, a series of unpubllshed WHO documentsV--v

"Instructions for determlnlng the susceptibility of- publlc?fﬁf
health pests to pesticides," a catalogue of related.materlals”wL'

~ can be ordered from the Division of Vector Biology iand = '
Control, World Health Organlzatlon ‘ 1211 - Geneva - 27,2-*=
'~Sw;tzer1and. _ _ S




- appended as Annex 4 .to this document. Durlng the perlod of the
- global ' malaria: eradlcatlon strategy,: CDC played a“ lead role ‘in

. including hazard: management aspects. Because of the . specific

‘applicability of CDC's pesticide safety activities to publlc health
. projects, a chapter from "Insecticides for the Control of Insects:
- of ‘Public Health Importance™ (CDC 1981) is repr_oduced_xn Anne:; By
: summarlzlng pestlclde safety.- I ”a“ﬁﬁk~ f_ﬁ:*'tﬂl

=-4.2-;A ernatlves To,chemlca Pesti

_ Whlle various situations under Reg. 216 (A.I.D. involvement; . i
. registration status of the pesticide by USEPA for similar uses; = - -
use restrictions, etc.) determ:.ne the course and. level. of act:Lon;;f_'j :

- required  of USAID, as well as the responsibilities of the host
: '_country in detalllng spec1f1cs 0of hazard management . (storage,f___;_;
- ~handling, container disposal, etc.) =- it is ‘apparent: that each';_.ls

j_:proposed use and. formulation must be- 1nd1v1dually evaluated ‘Reg. |

-7 216 1is - the ba51c guideline, supplemented by spec:l.flc labe

- _*;1nstructlons and the "scop:.ng" process. : ;

: Wh:Lle ‘a clear USAID pol:.cy on . the handl:mg of pest:.c:.de-

_f-hazards,‘ apart. from ‘those requlations in Reg. 216 seems tco be

. lacking. for public health ‘uses -- the agency does have estahllshed.f-
.policies regarding safe' handling of . pest:.c:.des in agr:.cultural'
- projects  drawn ‘heavily  from two sources: (1) Guidelines for
'_'_QSelectzon and Use of Pestlcldes in Bank Financed: PrOjects and the:
~Procurement when Flnanced by the Bank (known - ‘as the: World Bank-. :
-:_;-_;_Guldelz.nes, which the agency helped develop and endorsed in: 1985
- .and (2) The. International Code of Conduct on the Dlstrlbut:s.on' and -
o Use of Pest:.c:l.des (1986. Food and Agrlculture Organlzatlon) “Since:
- USAID" pol:.cy concerning pesticide safety is derived largely from’
the World Bank Guidelines and on which much of Reg., 216 a.ppllcatlon
. to public health pesticide use: is ‘based,. Section B (Handllnq

Storage and Appl:.cat:.on Safety) from the World ‘Bank - Guldellne

conjunctlon w1th WHO. in the area of 1nsect1c1de technology

L When organophosphate (OP) compounds, such as malathlon i andj
fenitrothion are used it is' imperative to perlodlcally measure_:‘_ =
' _chollnesterase depression in staff handling such pest:.c:.des. ‘The ..
' _standard = WHO-approved = field ' methods  for measurlng bloodf._ﬁ_;.._--_
chollnesterase actJ.V:Lty are descrlbed J.n Annex 6._ S o s

: Flgure 1 dlagrams relatlve rlsks of pest1c1de 1ntox1catlon by_"g' o
i occupat:.on and type of exposure. F:l.gure 2, depicts in. equat:l.on'ﬁ
' form the various factors influencing the hazards of pest1c1de:use;?__"'.
" in terms of the variables (toxicity, - contam1natz.on, “time of . -
{'exposure) _For- example, dilution, protectlve cloth:mg, and- short T
- exposure time collectively offset much of the risk of us:.ng a’_-
pestz.c:xde of" relatz.vely lugh mammallan tox1c1ty. : . :

'des i _Vector Control

In recent years several classes of #non-chemical® compoi’inds.r_sf.':
have found their way into vector control programs and some have .
_beccme viable alternat:.ves to- conventlonal pestlcldes ,' espec:.ally-*-'-’ '
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in integrated programs. The most successful of these compoundsi..

have been those directed against mesquito larvae in distinctive

" aquatic habitats. - Especially worthy of mention are the Insect G
Growth _ggg;gtg: {(IGR) compounds, principally methoprene, that . -

: 1nterfere with the normal phy51olog1cal. processes of specific @ |-

- organisms disrupting: molting = or - metamorphosxs,' and: ‘the '

monomclecular £film (Arosurf MSF) whlch is a highly refined’

~ hydrocarbon with formulation and safety advantages [overf=””
- conventional petroleum 0ils. ' Although sometimes thought of moreg._i;g
as a biological control agent, the bacterial <compound Bacillus . .
thurlng;e351s var. 1srae1ens;s (B.t.i.) is more chemical - ‘than .
biological in that it is formulated as a chemical, applled as-a;
chemical and evaluated as a chemical and must be J.ngested by-i i
mosquito. larvae to be effective. These- formulat1ons are mnot
‘bacteria, per se, but rather crystals derived from spores’ producedyj_”
. by 1aboratory cultured bacteria. Thus, for practical purposes,i*j
B.t.i. formulations are usually included among llstlngs of‘chemlcala:”
larvicides. However, 4in' this’ decument, B.t.i. is: discussed - under";
"bacterla 1n the . b1010g1ca1 control sectlon whlch follows.*j Ll

(a). g;g;oglca; COntrol '

With the exceptlon of the use of 1arvmvorous fzsh," all;-:r
" approaches to the efficacious control ‘of vector mosqultoew by
- biological means must be con51dered as new- technology in various-

stages of development'. Even with. larvivorous' fish, which have:

generally shown a hlgh degree of bioccontrol success, there remalnsfg
-.a need:to find spec1es which are adapted to surv1val under locala?“
_ condltlons and in temporary: habltats. :

Although blologlcal control agents alone are not expected to?

- . be 100 percent effective, it is important to determlnexhow they'may_'_
be used: to supplement  other control tactics in an IPM’ program.
-~ Other than time proven 1arv1vorous fish, the . following groups: of.
organisms are considered to have. potent1a1 in mosqulto control, at FRe

least under certazn, rather spec:flc condltlons. .

. ._(l) gLrlators

_Tu;be;larla. Certaln spec1es of flatworms appear to holdﬁ*

potential for control of immature mosqultoes._- "They - are?”;;
readily mass produced and produce semidormant eggs.: Dugesja "

dorotocephala has been shown to be effective: ‘against-a. ‘number °

of Florida pest mosquitoes including Ae. taeniorh chus, Ps.. 1
columbjae, and Cx. nigripalpus.. However, this spec;es 1sf DD

adversely affected by h1gh salt concentratlons.

“The material In Ehis section is derived ‘basically from

' “Integrated Pest Management for Mosquitoes in Florida" unpubllshedi~'
. work document, May 1982, PP 48-56._ (Offlce of Entomology, Dept.f-

of I-IRS Jacksonv:.lle)




" Toxorhynchites fmosquito larvae)" Those specxes of predatoryf, 5
‘Toxorhynchites offer potential in the control of treehole" and:_'

container-breeding mosquitoes. Tests with Tx. rutilus 1n.Newi}“
Orleans have shown the femaies to be extremely fastidious in -

the selection of ‘oviposition s1tes._ This- predatory genus
. has potential in biocontrol if species can be found which are
| more: cathollc in thelr choxce of contalners for ov1p051tlon.*

{(2} :P' sites a | at

ifﬂgggggggg; The mermlthxd nggnggg;m;g ggl;g;vorax has al 1de
“host range ‘and is readily mass produced. Under favorable,
‘conditions, laboratory produced populations : have ‘become
~established" in the field and continued to recycle.; Drying,
- salinity and temperature are 11m1t1ng'faotors in: 1nfect1v1ty
and  establishment of  the. . species.. . - Another specles,
--'__;gmxgmgrm;_ muspratti, is tolerant of pollutlon, sallnlt £
-‘and: dessication, and has’ potent1al for dispersal ct
- adult mosquitces. However, the specles chara .eflze
-asynchronous egg hatchlng, 1s dlfflcult to mass produc

""_Bacte;;g'- Both Bac;llgs _g_;;gg;__glg var.;: -

U (Batedl ) (serotype H-14)- ac;l;us sghaer;cus

- 1593)..

in mosqurto control act1v1t1es. . Be t.;, 1s, in: effect'
“biological insecticide which does not recycle ‘inc mosqul__;
populations and therefore must ‘be contlnuously reapplled as”

- "~ needed. . Advantages of B.t.ji. include a lack of act:wrty

against nontarget organlsms and effectiveness agalnst a wide
range of mosqulto spec1es. _ ; 4

l§. §pngg;;gg§ (straln 1593) also kllls mosqultoes by means‘o

- a.-toxin or toxins, produced during vegetatlve growth as"well
-as during sporulation. - Concentrations of the toxin are much
- higher in spores. Most Culex species are susceptlble to

- sphaericus while: Aedes and. Anopheles vary in- susceptlblllt”
from species to spe01es and, in _Anopnelgs,- even. between;
strains of the same species.  B. . sphaericus spores are active
.in polluted waters, have long ‘residual act1v1ty, and in

" certain habitats show - potential . for recycling, . but : its

,'effectlveness 1s reduced by excessxve suspended partlculates.

© (3) Fungi

. A number of fungl are belng 1nvestlgated for aotlv :

;agalnst mosquito larvae. - New. mosquito pathogenic stralns;of
;jﬂgtg;h;g;gg anisopliae have been found which are- 1nfectlous
.-for a wide range of species. Conidia adhere ‘to the
perlsplracular valves of larvae, germinate and penetrate the

B cuticle. Death results from obstruction of the splracles'o

o possibly from  toxins. : Recycling does not occur and ‘mass
. 'production technlques are yet to be developed. ' -
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- are . ‘obligately: heteroec;ous and requlre " copepods

:,spp., is ' still rather 1limited, . but - the p0551b111ty of.
.1ntroductlon and establlshment of exot:.c specxes should be:
-explored, : S SR T

';.(4).,. tozoalitn* ,

' the microsporidia. Two species, Vavraia culicis and Eqs_emi

i results in extensive larval: mortality, but both in:decrease:

1 longevn.ty and - fecundlty in adult mosqultoes. - In field tests
-~ they show l:Lttle ablllty to recycle, ‘which' limits th"
- usefulness. - Another group . of m.crosporld:.a, s
"--'Amblysoporldae, are’ currently. be.mg studied. ° This fam:.ly.:_
- contains species which .are dlmorphlc in development ‘and" can
~be transovar:l.ally transmitted for one generation in ‘somi

‘been transmitted" ‘horizontally and. it is. possible. . thati a

‘of being lethal to mosqulto larvae and be:Lng transovar:.a B
. transmltted. - L . R

(5) Vlm s‘_ﬁ_.

: Hmosguz.toes. The Baculovirus group offers the most: promise fo
-~ -biocontrol potential because of generally high 1nefect1v:|.ty.}
“and’ pathogenicity. = Viral pathogens are generally ‘difficult
- to mass:produce and work in vector control lags: belund sunilar
' work for control of: agr1cu1tural pests. ST

' "'(6)_ Genet;c Cont;ol

S E --'-.:-i;f;;f'several economlcally 1mportant pests 1nc1ud1ng the screwworm; :

The aquatic fungus gg_e_g_;m g;,ggn;' am can grow as a-

saprophyte or as a parasite of mosquito larvae. The mosqu:.to

is killed when the infectious zoospores penetrate the cuticle =
. and form an extensive mycelium throughout: the hemocoel. This
- fungus has excellent potential because of 1ts broad mosqulto-_,s T

-host range ‘and ablllty to recycle. R T e R g : ’

L Other facultative fungal para51tes of mosqultoes 1nc1ude_'
- species of cCulicinomyces. These fungi have a wide mosquito:
.. host range and produce conidia on mosquito cadavers thereby:
-recycling in the aquatic . env:.ronment. : They may also:j “be
'dz.ssemlnated by adult mosqultoes. : o

Fung:. of the genus QLJ.M whlch J.nfect mosgultoesz‘

lntemedlate hosts. ' Thus, they are likely to have lmited'
efflcacy. : Knowledge of the host spec1f1c1ty of Coelo:

‘The ' most comnon protozoan paras:Ltes of mosqu:.toes’

algerae have been studied rather extens:.vely. Nelther ‘speci

species and for multiple generatlons in’ others. ‘They have no

intermediate host may be required. They have the advantag

A falrly large nunber of v1ruses have been reported fro

Genetlc control programs have been successful aga:.ns
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_'or'bxologlcal.”
~the physical or- ' mechanical alteratlon of topography in‘ the
: ‘management of’ water. Ellmlnatlon or reduction of mosquito breed:.ng
. sites by these methods .is often termed. "source: reductlon"
'._'phys1cal larval control (PLC).. ‘All - source . reductlon. meth_.’
. "require  some: manlpulatlon of . the environment, ' and - should b
- examined ‘for, possible negatlve {or’ posltlve) ef*ects on t

_ ~effect1ve--they' may not always be fea51b1e for env1ronment
Jeconcmlc, cultural or other reasons.__*-' . B

_'dee ening, draining, ditching, wa;g; level magagemgn;, shore;;n
o :-malntenance, we_m; of vegetatj on, . and. others in: selected
- situations.* Impoundments, reservolrs, 1rr1gatlon systemS‘
. navigational - dredglng, natural ‘wetlands, 'and. the presence'”o
.-endangered spe01es present speczal problems 1n mosqulto control by;
ﬁphy51ca1 means.:.' T : : <

'Imethods used in vector control is given below, and their- nature i

“such that env1ronmental 1mpact (posltlve or negatlve) must always*
 be con51dered. ' - : S : .

,,-frult flies, plnk bollworm, and codllng‘moth and research hasi -
- _demonstrated the appllcablllty of the theory. and. prlnclpal,tczg'

-a variety of other pest species. Common to success has been:

‘mass production, sterilization by radiation or chemical andf
release of sterlllzed insects. . Other genetlc mechanisms such

- as. translocatlons, 1nver51ons, ‘compound chromosomes,. hybrldhf_ﬁ,
sterlllty,_cytoplasmlc 1ncompat1b111ty and' others are belngﬁ_“ig

: 1nvestlgated for thelr appllcablllty to control programs.

: , Research on genetlc control in: mosqultoes has beenhfﬂﬁff
: restrloted to. dlsease-bearxng species. in the generahggoghe1g§ S

Culex and: Aedes., These groups can be sterilized by radiation -
- and chemlcals._ Small scale’ field trlals have demonstrated
- ‘that  these sterile male mosquito can compete in- ‘nature and

induce sterlllty in wild females. Where experlments were run‘ i

‘with  'small populatlons in relatlvely izolated areas,

'populatlon reductlon occurred. Where experlments 1nvolvedf~f

:;:small to large areas without 1solatlon,_m1gratlon tended”t05T
_ lhlnder reduct1on.; Current research 1nvolv1ng sterlllty is:
{_promlslng., ' RN . : : ‘

Phys;cal methods' include malnly tmose whlch.lnvolve

environment (Appendix II).: While phy51cal control technlques'are

Source reductlon methods most commonly used 1nc1ude

A brz.ef descrlptlon of the more common phys:Lcal cont ol

.*_ - A convenlent reference is "Manual on Env1ronmental Manageme

- for Mbsqulto Control“ WHO Offset Publ No; 66 Geneva 198;
pp._ 283 ' SRR ,
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'Fiil;ng - The plac1ng of soil . and- srmllar compactlngz
_=mater1als into. water~hold1ng depresslon. : : S

[.Deepeg;ngw- The:modlflcatlon of lmpoundments to 1ncreaseﬂ
the slope of the shoreline, thus reduclng shalloW“marglns*
-assoc1ated with mosqulto breeding.: Often, deepenlng and:
'efllllng are ‘used 4in’ conjunction,: i.e.,’ deepenlng a-
g;reserv01r and u51ng ‘the soil to build up: the marginal
.rim." This technique. is especlally usefulzln 51tuat10ns
:-of fluctuatlng water 1evels. . = .

f g;a;ngge e this w1de1y used method 1nvolves, ‘open .
dltchlng, ‘use -of - suhsurface dralns or .even: pumpln.ﬁtou
remove standing water. ' Each technlque ‘has a- speclflc"
__appllcatlon, and lts use depends ‘on the size of" the area;
-to- ‘be 'drained, the terraln,_ 5011 type,

_fea51b111ty, stc. T P _ s j

__Wa;e: ggd Land Managemgng - This category mlght b -more
a reflection of a vector control response than
vector: control 1nterventlon -owing ‘to such act1v1t1e

L :erlgatlon, “horrow pit" use, collectlon of waste water_,
~etc. by others. —However, there are many. exampresﬁof

. water and shorellnelmanagement for vector Controi- goals,

. the most notable. -being: the: water management system of

1‘.the Tennessee ValleY Anth°r1ty'f

Igpougdments f-' manyy problems of reserv01r mosqulto

“i_-productlon can be- "bullt out™ in. the.plann_nq stages b
_*proper - clearing, basin - preparatlon, -mechanisms “for

managzng pool levels and proper shorellne_malntenanc

--Co-sdructlon Pro'ects - gggg;g_;;g,';;;;gatl -

- "borrow pits", diked spoils areas, ‘etc. are’ act1v1t1es

1jthat are generally not aimed at vector control but Tmay

2V=be ‘conducive to. large scale’ production ' of mosqulto

‘larvae,  thus ‘requiring a vector control consideratioc

'3;dur1ng construotlon and malntenance perlods1_”F'Such

activities’ are. covered under- Reg. 216 as:fprevi gsly

stated. . .

'.Env1;onmentallz sens;t;ve hab;tgts ~ Areas de51gnat_d‘\s

“o-natural ‘wetlands, areas known to be environmen:

sensitive. for . any. reason, or to - contain endangered

'*_,spec1es requlre very special attention under- Reg&i

CIE dlsease control 1nterventlon us;ng vector L CO trol
should  be . . absolutely necessary . =. then spec1a1
.con51deratlon ‘should . be given to the use of. alternatlve
methodology ' not affectlng suchA sen51t1ve axeas“ (see

R Appendlx II}.r;




C(H) _vs.

. .7 habitats-are. natural iy - occurr:l.ng (und:.sturbed ‘marshes;

g ﬁ'”swamps, sprirngs,. estuarles,‘ spring-fed. ponds, lakes

water-contalnlng tree cav1t1es, pooled - stream Wi

_-..etc.)--as ‘many; - if "not more, with -sometimes g

' consequences are’  man-made (poorly malntalned dra 1ag

. ditches .and - structures, . "borrow p:.ts" I reservoir

iy "1rr1gatlon structures and systems, sp01ls areas ’_'::dom t
'5-=__‘_.-conta1ners, etc ) N o '

,;xpreventlon). water supplles ‘and waste ‘water system-

: ‘e controlled or designed in hou51ng prOJects to lessel

- the: productlon of domestic Aedes’ and Culex. (vecto

;.gagyellow fever, dengue,.fllar1a51s). 1rr1gatlon watergflo“

. ‘can’’be “designed - or .controlled to ‘lessen: floodwate

s‘,vmosqulto production- (arbovrrus vectors). dikes and- pum's%

.~ -'can be used to keep "wet places ‘wet" ‘and. “dry - plac
) ,dry" both' sound mosqulto contro}. ‘

- ;_'j:-"-Thus, in rev1ew1ng the var:l.ous phys1ca1 control optl_o =4
. the. opportunity exists ‘to. ‘consider vector cont 0.
",3'.’a1ternat1ves for each progect ‘activity in term O]
R f{econonu.c, _sch.al cultural and env1ronmenta1 efflc

:Notw:uthstandlng the source of mosqulto breed:.ng'habl_
- natural or man-made, most can be mltlgated ~often wi
. the use of pest:.cldes and without damage “to
;env1ronment. .- In - most - man-made - sltuatlons invelw
- ‘manipulation of water and. land in constructlo
S i;.reservo:.rs, 1rr1gatlon pro:ects,. dralnage Proje
"~ airports or roads, etc¢., the opportum.ty exlsts to-"buil:
~ooout" potential problem s:LtuatJ.ons even: in the. design.
. stage by "building ‘in " water control structures_
L ;-_‘mecham.sms such as' flash boards, _dJ.kes, ‘pumping stat-_h ns
... proper reservoir bas:.n preparatlon, shorel:.ne ma:.nte"f‘_-n' i
'practlces, sump systems, etc. S g -

'For example, reservo:Lrs can be properly cleared and wa e

Whlle many mosql.u o

levels ‘managed. to prevent anophellsm (mal 'r:La:f

: oractzces ; etc <




:.ff'5.0 'Trainihg of Vecto; Con;;g; Ee:sgpggl R

A.I.D. approved -activities require mlt:.ga’tlon by training - of: n-
. .country . personnel, ‘such plans would be’ 1ncorporated in ith
'.--,_approprlate documents._ For example, ‘Reg. 216.3(b), in- deal:.ng
- potential’ hazards of pesticide use, states...'_'_.' the ' Ini

' hazards associated w:Lth the proposed USEPA restricted uses
L (pestlcldes) to . ensure- that the lmplementatlon plan’ which '
. contained. in the Project: Paper incorporates provisions for m
the" recipient government aware of these risks and - prov:.d‘nq,
.necessary, such technical assistance as may be requlred to mi

© * these risks." "In many cases the most effective mitigating £

“would be tralm.ng in the safe use and. mon:.torlng of pestlcid £
:ﬂthe Human and natural env1ronment. A

"procedures compliance should be tailored to a. specifi actl‘_

- techxncal terms

If in the. env1ronmental procedures 1t is - det.ernuned | a

Environmental Examlnatlon will 1nclude Aan’ evaluatlon of the u

The nature and extent of tralnlng to ensure @l ronmen al:

but . should  always: be cons:.dered 1n env1ronmental-"

- SPECLallZEG preserv:.ce and 1n-serv1ce refresher cou
for senlor and mid-level provxnc:.al and urban health off
(malarla ‘staff and’ general health staff worklng on’ mal:

'_*-;..'_are prov:.ded reg‘ularly by NIMRT. in- Lahore. : _-,The_-.'c'our
';:--offered are: de51gned to meet  the. current malaria . cont )
_::-program needs. - Preservice: courses. include. 12-~14 ‘week cour
o for physu::.ans, malaria superlntendents and: entomoloqlst
_.;‘_10 week c¢ourses for Jjuniox field superv1sors._ A _partsofx
. curriculum . is instruction © in insecticide applic oY

L ."technologles, formulatz.ons, safe use practices and the use
- cholinesterase test kits.  ‘In. addition, a USAID-flnance

. -‘day -workshop: is given annually ‘for entomologlst:' _
-rsuperlntendents and healith education officers in: .

Coprovince, the su.bject being safe use of 1nsect1c1des._--
e objectlve is to glve refresher tralnlng to these tra:.ners,_,
" will in turn give instructions to all malarla supervxsors
will serve as spray squad leaders.

When spraymen and m.xers are employed for th'

‘season each year,. ‘they are given a one week: traln
- by the malaria supervisors who . will be their squad .
" This training inciudes. proper mixing and spraying techm.
. -and. safety precautlons to protect employees as well as
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4ﬁ]f'householders;e'

Q:Et! Tralnlng. '

) ;were ‘held in each Province on the.safe use of pest1c1des.; o

-;¥A551stant Entomologlsts and CD.officers: 1nv01ved in malaria -
.. control attended the. workshops.u

'to.pass safety information on to each Malaria Supervisor.

this way,

In 1988 as 1n.prev1ous years, workshops-

SR safety procedures were relnforced throughou the’
.ﬂ:;malarla control program system._ T :

A1l

Participants were ‘expected
In




illustrate the coverage, scope, - applicability -and ‘genera

Water ‘and Sanitation Activities of the Health Sector IT Project,;

.. procedures related to most '_a;i._spg"c;ts__ of a 'mosquito . control:
-~ intervention program -including adulticiding, larviciding, land:
- control, .etc. . Appendix III (Environmental Assessment of the
. Pakistan Malaria Control 'II Project Extension, August 1988)
- “illustrates a more focused activity dealing with hazard management
--of pesticides (transport, storage, disposal, etc.) used in a large:

: EI:II) - _represent ' different regions, situations ‘and | technical

~ disease control. . .

60 operatibnal _ Examples of USAID Environmental "'Aséessmeiﬁt"__--- o

. Strategy

 To strengthen the understanding and interpretation of .
environmental regulatory aspects of these guidelines, two excerpts . . -
.. from two recent Environmental: Assessments  (Honduras: 1988 and . - .
_ Pakistan 1988) conducted by the Vector Binlogy and Control Project =i
~© {VBC) on behalf of AID and thke respective missions are appended as

'an integral part of this ‘manual (Appendices II and III). In each

case, the 'excerpts include the extracted Table of Contents to

procedures. involved -in an environmental assessment related ‘to
vector' control projects. A seécond entity, in each case includes .
a more detailed excerpt detailing criteria review activities -
hecessary to the completion of the respective environmental '
assessments. o

Appendix II (Environmental Assessment, Vector control and

Honduras,. June ' 1988) illustrates environmental  regulatory:

malaria control program. | &
Although the Honduras: (Appéndi#' II) and Pakistan ' (Append:.
considerations, ‘similarities can be seen in ‘the: mechanics of
cempleting an environmental assessment in the area of vector-born




- TABLE 1. -

Insect1c1des available for use in A.I. D,-Supported Vector Control (VC)Lj}¢

. PrOJects and Reglstered for Mosqulto cOntrol by EPA (See Annex 2)

. Most CQmmon Use in

;eInSecticide-' ;' L VC Projects . ..
 Adulticides: = |

~Malathion === Intradomiciliary
T . residual spray
Propoxur - '~ . . ‘against anopheline
T - vectors of malaria
‘Fenitrothion - ' : '

.Bendiocarb-

- - - —— -

Malathidn__"" :':.“Ground or a1r ULV
Naled- . Ground*UﬁV*
Fenthion ~ Ground ULV

 Chlorpyriphos = Ground ULV

"_;*Resme*hrln/ - GroundiUtV,-

o Plpelonyl butox1de (Pbo)

:Pyrethrln/Pbo e . Ground ULV_Q,

Viable Alte:ﬁati._v'és_‘f;

————

.~ with labeling.

Selection from: tﬁe”':
list of a- compound

* ‘not previously used:

“in a specific. program‘ﬁ
“‘meeting the criteria .
of Annex 1.3_ B T

'Selectlon,from li ted -
compounds and. con- |
sideration of othe

-~ formulations as fog
or sprays by'ground
or air  consistent

_LarVicides:.

“--Temephos R ,-",'érduhd Handaﬁbpiiéatipn
Chlorpyrlphos - Ground HandNApplicatiun .
Fenthlon & u:u_ :_Ground'Hand.Applieetioh -
Maleth;on - .  Gfuund-Heﬁdep§iieetion

| Hetho?rene_(IGR):  Ground Hand Appiieatiqn

- B. tui.'(baCteriafVu'éround-Hand'Application 

Arosurf® Ground Hand Appllcatlon

(monomolecular £film)

' 0115 S L Ground Hand Applecatlon.

.Selectlon of varlous
" formulations: (emnlSL-?'
flables, granular, -

“flowable concen- .
trates, wettable .. "
powder, pellets,f’““"

the list and alt
tive methods of e
appllcatlon (pressure
- equipment; vehicle
mounted: equlpment
‘aerial’ equlpment
Cete.) - coA51stent
‘with labeling.




- TABLE 2
INSECTICIDES USED IN HOSQUITO GONTROL (WKO) 7
Key Acute Hazard Unlikely AHU _' Highly Hazardous- IB;I

. Moderately Hazardous I Slightly Hazardous 'IIIi"_:Q_:-?'
.~ Not Applicable N/A - . ey

'WHO Class. Hazard . -_fCompound- . - Larvicide ' '-S§fay*‘T-Z'Aégosql;;;

AHU '.;';__k bioresmethrin _(FY),'_ . o S R R
I dbendiccas @ x
| AHU . chlorphoxim  (0B) = . x o Ty
11 xchlorpyrifes (0B) - Cxo
‘ : 11 7.' | :" DDT . | ‘ 5 (0c):T . ..Z': S ;”;:f  -_-f“i-"'; }
MU dlemeshrn  @n ox . ox
1B .'_- 13 -'jdichlorvos T (oP) R :_' o ,:._L;:" “th."'“ 8
| :.gAHU. o ':* -?dif1ubenzurdﬁ' (IGR) . o B
I °  *fenitrothion (OP)
S "_,iIBiQ-   ! .'_**feﬁthion_* : “”(“P)
. Am jodfemphos < (0B) e
DR 3 lindane (gamma HCH) (OC)_ EE RIS Cxo
111 *malathion (p) - o R x
. ':ASU ' .f' *methoprene -T. (IGR) . ”'_'_'f: X
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the case of Drojects suthortasd at the sttatnment of U.S. foreign policy ob-
Misxion level, the Mission Director) jectives or .ths objectives of the far-
(2) Zzceptions to Pesticide Proce- case, 8 decision to Provide the aasist-
durex. The procsdures set forth in ance will be -based -to' the maximum
£216.3(bX1) above shall not spply to extent -upon: & considers. -
the (ollowing prajects including asxist- tion of the factors set forth in. = . -
ance for the procurement or use. or § 316.2(DX1X1) and, to the extent avall- .
both, of pesticides. - - - " shile, the history of efficacy and safety -
(1) Profects under emsrgency condi- covering the pess use-of the pesticide
B tha in recipient - 3
conditions shall be deemed §2104  Private applicants.. :
to sxist when it is determinsd Ly the Programs, ar activities for
Administrator, ALD. in writing that: which financing from A.LD. is sought by
tal Amgﬁp&_umm private spplicants, such as PVOs and
5 Significast heaht probiems sducstional and resesich institutions.
' (either humsn or animal) or signifi- are subject to these procedures. Except
cant economic - will occur “as provided in §§ 2182 (b, (c} oe {d},
_ without ths prompt use of the pro- - prafimsingry proposals for financing .
posed pesticide: and - - - _ suhmittad by privat applicants shalibe -
{c) Insuificient: time- iz available " sccompanied by an Initiel - ..,
before . pesticide must be used to _ Environmentsl Examioation or adegquate
ance with the provisions of thia regu- wwmh.:mm&
Iation, ...3‘_"-._.,,.-- .J-..- . :.u | Ill.'.l . . I “ I
. - (H) Projects whers A.LD. is a tinor - Mission Director for the country to -
. donor,  a8- defined -in . §218.1(eX12) »- = which the proposai relstes. if the - i
procurement ar-use, of both, of pesti- A e in ALD. oves the :
cides for ressarch or limited field eval- i, Sfticee *"'Im . the
ustion purposes by oF under the super- s of the Buress - i cage. 8

' vision of project persounel Insuch in- < "

e

fit

£

" for PVO projects spproved in A LD.

- v Ol e e
“ * same manner s8 in § 216.3()2); except .

| .
- Missicns with tots life of project costs
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'ﬁjsff;Including Avallabzllty of Approprlate Appllcatlonh

- and Safety Equipment -
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*RECOEIHENDED PROCEDURES FOR ENVIRONMENTAL
'~ CONSIDERATION AND CRITERIA REVIEW OF
" VECTOR CONTROL ACTIVITIES UNDER.
. HEALTH SECTOR II - HONDURAS .

From "Env;xronmental Assessment Vector Blology and Rural Wa*'er
“and Sanitation Activities of the Health Sector II Pro;ae
Honduras, 1988 pp.V 112 125 o




" Health Sector TII, only five cptions ‘are available: @ physical

'- . action. - Described below are generalized s;tuations in Honduras

| Cand criteria raview processes for tha various vector: ‘control
- residual :wall spraying of dwellings. and larvicides for treating

.' alteratmn of aquatic hab:.tats. N

| 12 E |

. ENVIRONMENTAL consxmmxons AND cn:m szm -
In addressing ‘environmental cons;derations cr:.tena ravisw
for - integrated vector-borne disease control activ;ties “under

larval control,' house spraying tam.trothion) e larvz.cid:l,nq
(B.E.1. }. .chemical prophylaxis and treatment, 'and no: long-»tm

with. available options, followed by environmental considerations

approaches that might be taken, viz., pesticides (adulticides for

anopheline habitats) and . physxcal larval co_nt_rp__ through

Should moditications ba nacasaary during tha cm.u:sa ot._ the

L .Health ~Sector II 'Proj ect, it is expected ‘that -the review-j;"
mechanisms’ presantad hare can’ ba adapted tc axther modifiad r
expanded activities. R o | : .




-:Area has a 1ow or negl;gzble malarla 1nc1dence.;;7517
- Malaria incidence Lndlcates need for veotor control.
',Proceed,to 2, below.- ' T : _

j~-Urhan area- w1th known or suspected resrstance to
R organophosphorus or carbamate compounds. e a'j
. ’-~Urban areas with known vector susceptibility. .'e-
'+ =Rural. areas with known or: suspeoted.ro51stance b =- T
.. GP or’ ‘carbamate compounds.m; . “_j_
. - =Rural areas with known vector susoeptihxlity.u-;-jg‘
. =Rural areas with soattered hous;ng'and wall de—~n.{t
-7 .fined treatable 1mpoundnents (acoessxble wzth
E -neoligzble envxronmental impacty, R
~Rural-areas with scattered housing in 1nacces-*-“-
e giblae or environmental impact impoundments. L 4e
”fﬂ;iﬁvnural areas with concentrated housing and well . da-”.'"
. fined and treatablae: inpeoundments . (acceselble and
B negligible environmental impact). __‘:
o =Rural areas with ‘concentrated houszng and inac-VV A =
“=t;cess;ble or env;ronmental 1mpact 1mpoundnents.g-af-?“

.'fn.*Treatment Options"i

S 'Physlcal Larval control S
-+ 2. House spraying with fenxtrothion :
B _3;31Larviciding with B.£.i. - . IS T
- 4. Case detection and chemical prophylax;s and treatment
5. No: long-term action, but conszder all optiens for dealing
o wlth epldemzczty. B _

._*See crlterla review. check list. - I Lo
~*%#0Options are listed in descending order of oonsxderation..é
0pt1on 4 should be ‘an adjunct to all veotor control optlons.




‘use pesticides not specifically approved in this EA, an amended:

.prograns are covered in great detail under A.I.D. Regulation 22

. the future selectiocn of pesticides to be used in the. ‘Hondura:
:}vector control progran should be based on the subject,document"

.igare as follows.--'e o _ .

’igff'{The USEPA. registration status of the requested :

N fi'v'The basis for selection of the requested pesticzde.-'..
f;i_ _The extent to which the proposed pesticide use is :

= - The proposed method or methods of application, 1n;l5fi-t

. . . til4 . . P ST LI L L

* ENVIRONMENTAL CONSIDERATIONS AND CRITERIA REVIEW ~
SR ] . p . _-”‘gp_- e S

' Should it beccme. necessary under this project to procureﬂor5

EA must ‘be prepared and approved by tha LAC Chief EnVironmental?
Officer prior to. their use. _ _ : _ -

The solection and use of pestic:.des by A. I D.. support
CFR Part 216, Environmental Procedures. A model. procedure. for

-]ana following prooedure is reoomnended°

-l, prs the’proposed product or its use exempt under Reg 22 FR

”216?

) _(Note--Pesticides are generally pg;__xgmnt ERETAES

" “however, in some cases, e.g., controlled- experi-'ﬂﬁ-
-mentation exclusively for the purpose of research

- -and field evaluation which are carefully monitored

. . might be (216. 2(c)(iii) (2)(ii)).  In all cases of .
- exemption questions, approval should be received :
_'from the appropriate A I.D. Env1ronnental otficer(s)

o Yes -N@':

o IE the 1ntended use of the pesticide is not,clearly B
‘exempted under 22 CFR 216 and: appropriately '
- “approved, the Pesticide Procedures of 22 CFR s
. 216.3(b) (1) should be. carefully addressed. (Note: '
. .It'is advisable to assume that the operational use
11'of a pestic;de lS ngt exggp; ) Subject to regs..,

Yes.

The factors that must he conSLdered under 22 CFR 216 3(b'
' Ppesticide.'s

.~ _part of an integrated pest management program.

cluding- availability of appropriate application and
'f3safety equipment.%' _




either human or environmental, associated with

. The: effectiveness of the requested pesticlde for f-
"Compatibllity of the proposed pestlc;de wzth target

 'The: conditions under which the pesticzde is to be--j _
- used, including climate, flora, fauna, geography,_:_;,,'
- ‘hydreology, and so;ls. -

. The. availability and eftecttvenese of cther
pesticides or. nonchem cal control methods.

. control the distribution, storage, use and disposal
of the requested pesticlde ln strlct adherence tof‘

. the- lahel._-:_ :

. -The provisions made for tralnlng of users and
fapplicators.j.j T

-The  provisions made for monltorlng the use 'and

~,effectiveness of. the pesticxde.,; :

Will the use of the pesticide 1mpact on an
_ endangered or threshold spec;ee?;

s |
Any acute and 1onq-term toxzcologlcal hazards,

the proposed use measures avaxlahle to mxnxmlze
such hazards.

the proposed use.

and non-target ecosystems.

Hl_

The requesting country's ability-to regulate er




 i.;'eIs the etanding or slewly moving water prcblen '

32;;”_13 the etanding or slowly ncvinq water prcblen

4.37'Will the preject affect an area of ccntigucus,

5. T_Doee the eftected pro;ect area ccntain American . m
6. fDoee the afrected area contain a total area o:

T, ' Has the effect or removing wetland area or. dcwn—fw

3. Does the total area of all aquatic nabitat being

_&ti'
l l'

~ 1 - Risk to uncertain wetland value seems too great; 2 - Rie to
- known habitat value is too great:; 3 - Risk to uncertain valu
'too great. ‘4 - Risk tc uncertain velue ‘seens tco greet._y_y s

116
- (See fnllcwinq page fcr criteria Rewiew cneck Liet)

Yee Nc.

..men-nnde? o _ I | | 5:fff_7" u

~to be affected by a single project (e.g., a G
. drainage system) less than 0.1* ha in surface = TR
- area- dnring ‘the wutteet season (June-Auguet)? T

3-:._Will ‘the project arfect only actively grazed R
o pasture 1and? ' Si T

possibly pristine watland (as indicated by
‘vegetation) exceeding 0.5% ha. during the wettest PR
- season (June-Auguet)? S T I DNTJ.

- crocodiles (W) or banded. ”tiger
" herons (Tigrisoma fasciatum)? - DNT2 .

-ungrazed, but not neceeearily pristine wetlands e
exceeding S5.0* ha.? _ B SR T

"’ stream water quality been considered (wetlands can =
- filter and purify runoff from surrounding water- &f*
- sheds) and deemed insignificant and has a search
- been ‘conducted. for resident animals and plants. S

. .known to be- endangered or threatened speciee with S
=':negative reeults? ' L - _ B 3,3§;3_{_;

_itreated within the 3 kn radius exceed 1%*(28ha.)? DNT4 MI

- Treet _-" : .

- Minimal Treatment. Treet only what ie abeolutely necee-ery*

' to ‘treat for health reasons (e.g., do not drain an entire ~

. natural pond if only the edge needs to. be treated)., oy
Do Not Treat. ~ . o

- Values are estineted acccrding to the. prefeeeicnel opin
of CIM and may be modified in consultation with him.
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CRITERIL.REVIEW OF VECTOR. CGNTRQL.AC!IVIT?ES
: o URDER HEALTH SECTGR IT e

1 - Emm_&m |

1 l P
Rain foreats RR
- “Riverine habitats
. Irrigation- channels '
.~ Estuaries SR -'_
" “Lakes and ponds o
“cultivated wetland (a.q., rica)
" Natural wetland
. Rivers and streans S
- Coastal lowland S
‘Kuman settlements o

. Grazed pastures = o
. Natural drainage’ channels =
: Mannade dralnaga channels

- . o
2.
=

oot
ﬁgg

l
0.5
«0
0

h BE-> < greater'

muod

Y L n of Area
- " Dense. . i
.. Moderate

. Sparse

Low  (APT O - 2.0)
' Mhdiun'(hPI 2.0 - 9.0)
_.31gh (API lo or. greatet)

- Less than 1 m.
. 1l te 3 km. =
' 5-kn;for.nore_j“




1.9 Ll
.. .. .-Agricultural = . =
. Industrial

.. Geological

-Other R

. washing clothes

1.12 L '
.0 Private

" Confirmed resistance -
' Confirmed tolerance =
j_'__Suscapt:Lble L e

,-None to negligible
: el 10 w . D o

“='Useﬂ by an;meie
- Growing fish-

 gother

~ other

.jShore line alteration
' Water course management"

. Removing vegetation
"'Channeling o
- . Deepening -
- Filling

118

_Irrigatien

Bathing .

Human consumption

_PhySLcal'measures
¢ Chemical measures -
- - Housa spraying with reszdnals
.- Drug treatment ' : :
- Qther
-~ None"

‘Public -

:Sloping of banks

Draining
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'Sunping :
‘Other

2.2 W
: ‘Use of B.t.i.
O‘I_:her '

o 2;.'3
' -Use o: 1arv:.vorous fish

T 2.4 zr.ojeqc_nse;gn |
' Engineering :.nput needed N
Engineering :anut not needed 5
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) _env1ronmental concern. Potential environmental problenms associ“
5w1th malarla control programs will more likely occur :

spraylng programs ' The Ob] ective 1s therefore to tra:.m.ng
. in appropriate use and provide adequate warehouse faci 1r1t1es
use  an. old adage ‘"An .ounce ‘of protection goes .
:;Therefore the objectlve ls to structure an evaluation p

_. mlnmlze problems when they do occur. _'

o -programs primarily based on 1ntra-dom1c111ary spraying. They
 been staffed with committed and well trained and supervised.
“‘and have been well funded. However, with the end of the fo

~ © malaria eradicatlon, support for malaria programs, both- polltlcall
- .-and economically, has decreased. Faclrltles have not been upgrade
"~ nor maintained, and training ‘of new and existing staff have been
. reduced. However, at the same time insecticide use- patterns and
o 'pract:.ces have' changed with. changes An- 1nsect1c1de from DDT
-~ malathion to fenltrotluon, etc.  Recognizing this, the. purpos
- this proposal is to prov:Lde a methodology for improving faclllti‘ 'y
_-staff training and -awareness, -and provide: a self evaluat. n
‘methodology 80 as to’ m:LtJ.gate potentlal environmental- problem -
could arlse from 1nsect1c1de m:.suse and mlsmanagement.

B concept of 1nspectlon procedures, ‘development of action plan
- designation of responsible parties to upgrade: exist:l.ng facil
- and staff training. This methodology is based on experience ga
./ :.in US hazardous waste programs and incorporates the concep
B ::acc1dent contlngency plannlng and workers rlgbt-to-know la

w111 be - fleld-tested and = revised dur:.ng ‘the. Environm
.'‘Assessment. An 1mplementatz.on plan 1s proposed belo
o '-.'recommendatlons. . ) _ . .

" APPENDIX IIIB

A D. Long, Sc D., P E._

-

Pr:l.or handllng, transport storage and. dlsposal is a’ pr _

Malar:.a control programs have been vert:.cal publlc'-

The proposed self-evaluat:.on methodology s based o

Attached 1s the proposed lnspectlon form. _ Th:Ls draft form




Locatlcn e

. Inspector

s Date

o A deta:.led descr:.ptlon of the form andlts “i'ntepiie'd'-
follow5°i= : e _ R S Ta T O RN

”fffor management, but rather-.a tool to. be used:
. by’ ‘warehouse: managers' to 1mprove :
”rfacllltles. ST, : i

. Warehouse Manager

'gg:De51gnate location of faclllty. The compl €
" form should be: posted at the facility so’ staff
. can see their responsibilities and shou ,
.*'rev1ewed.durxng the next inspection. .
: paperwork stays at the facility, ‘therefore’

”ﬁ_shculd usually be- the:

w__slmmedlate. superv1sor, ile. ;.
- -regional supervisor;- however, the superv SOr
' ‘of that person should also: ‘conduct spot chec

is not an attempt‘tc create: another’paper’

fgIndlcate person respon31b1e for faclllty under
splnspectlcn._ﬂ-. : SO

and A.I.D.'s Environmental Officer shoul

| "i;conduCt~spot”cheCRs to ensure-that:thegp__

"'Next Inspectlon ff;?'~'-
Date R

| ,A-ceian_g;-agqu;i rea’  se
LA T e "AT" ;;and 1nspector.g gu-

”=3 Next Inspectlon

Date

:*‘5'The remalnder of the form 1s broken lnto the””'f 5
Prlorlty, Score, Actlon. Person,-,

,r;'Inspectlon ‘Item, _
e 1nspect10n 1tems are explalned after the other column :

- the warehouse manager and inspector are capable
oL of prov1d1ng, such as training, = + ite
-ﬁm;desxrable should be handled w1th1n'on o

.[but are not necessary. S : eyl R

'?}ls belng successfully 1mp1emented.“w

*3flSe1f explanatory
'fand prov1de a target for warehouse
”~The purpose is to schedule the n]

:;,“and prov1de a target for warehou'

v ;-—‘mth

‘The purpose 1s to schedule the next

exlstlng resources._= -
1mportant but may need ass1stance abcve tha




 Action

Score

Action Person -

-:Inspectlon J.tems are broken J.nto the follow:.ng sub-areas. o

; Transport/ Rece 1v1ng/ Shlpplng
- 'Warehousing _
- ‘Disposal’

‘Field Operatlons

B > Accldent Contlngency Planm.ng

| Tramsport Vehicle

. Transportation Route

- Driver Safety

_ Vehicle Yard/shop

5 Ind:.cates who is respons:.hle for. mplementing
- the proposed action. This could range from the
‘warehouse janitor, to the warehouse: manager,
to the J.nspector, to ‘the central office.

- person.
- For example, on general cleanliness, on the
first pass the 1nspector may J.nd:l.cate that the

- _.'janltor should ‘sweep out and wash down the
- loading: area. -
. inspector might indicate that the wareh use
' manaqer should have 'the fac111ty pa:l.nted.

Oor1l. The total ‘score- :|.ndicates the fac:.lity Ll
grade. The intertion of the score and. priority .
“setting is not to move a facility from 10.to - |
25, for example, in one week ‘(which |is |
_ u:nreal:.stlc) rather it is tended that through\ £
.a series of inspections to show steady progress
o and thereby achieve the objectlves to. the_"i_.ﬁ

g program in a: doable ‘time perlod. S

Ind:.cate an action that is doahle by the action
More than one pass may be. required

At a 'much  later date ‘the

K Approprlate, malntalned in good workmg

.. order, properly,_ cleaned etc. Vehlcle
'--operations ‘and’ maintenance program ‘in

- place. ...If sea contalners,._ are : they
'returned properly cleaned" - "

Kriown route, : adequate roads, po ce.
1nformed, etc. L o e

_ _Drlver has excellent safe dr:w:.ng recoz:d

. '.'.-Veh:Lcle yard and shop in good ord _r.
Staff appropr:.ately tralned. . What - does
shop do with waste 011 etc. ?. BTt

g k




= ' Water/Wastewater
_-Invéntdry Complete"

'sfprproprlate 1oad1ng

Area and Loading

3 Equlpment ;

*[?rotecti&e Clothinéd'ﬁ

Cleanliness

Cholinesterase

-. _'Warehous:ing S
3dSecur1ty

~-F1rst—1n/F1rst-out s

-,Pelleted/shelved'

.°Veﬁtilatéd o
EfNo Splllage

L ['Fn:st Aid mt

fIFlre Extlngulsher SR
L - avallable._

,;water/ﬁasieﬁatér“ -

fcfflce Space

'“fChollnesterase '

aAdequate vater supply.' How”isfﬁaste@afgg;flﬁ
-dlsposed of? "f o DR UIRNE BRSNS

'_Inventory (ln/out) up to date e;d:'ﬁ

.' _:-Is load:mg area and equ:.pment sultable for
. needsand volume/we:.ght of mater:.als be:.ng
;*{handled? o R g

”Personnel have end.' .e'.appropriate
"overall cleanllness of the fac111ty'

-staff complete'-
'1~Bu11d1nq properly secured.

- All materlals are properly stored tof“.”
dry ete.
-temperature requlrements.:

_:The bulldlng is properly ventllatéd;
- that gases/fumes do not build up. -

o Approprlate flrst ald materlals ava:.l : le.

' ‘Supply for washlng - lnclud:.ng showers -for

~ washdown of - facilities. Wastew
.dlsposed,of 1n sewage system.or soak

' Located separately from warehodse_s C

protectlve clothlng and masks

Tests on‘transport and.rece1V1ng/shlpp1ng

Flrst-ln/flrst-out prlnclpals used '1nfj
materlals management. . .

Check to . see if . theref@'ff

Fire  fighting equlpment is x :

personnel at larger. fac111t1es - and’ for

-Tests on wsrehouse staff complete




'_DispoS§l- _
'Return of large

contalners to vendors

~ on/Off site Burning

:Burial of Waste

Véersonnel_PfOtectiohw"

" Cholinesterase .
 Field onerations
 Training.

"~ eholinestérase

" Equipment
'V.st¢rage,'

' Personnel Protection

MﬁAcc1dent Contlngency
Plan Rt

'vﬁ?tﬂinﬁﬁgt)i

'"].Personnel Hazards :*}fre_” G '
' "‘T;,Wcrkers rlght-to-know.
ﬂ‘reffectlve the tralnlng 1s

T Knowledge

ﬂAppropriate 1ocation for - burnxng and
‘disposal of waste contalners and _fire
;lfighting equ;pment. ' U

'-.11ned monltored etc.

oknowledge,'etc._

fq¢.Tests on staff complete

: | Tralnlng of field staff :.n proper/sa.fe use
‘on 1nsect1c1des : LR O

;_Tests on staff complete

malntenance program

'Spray equlpment approprlately-cleanedf Lm
_-stored between use _ EREE

qurotectlve
*;knowledge,_etc."'

”*5_5;1ts use etc.,

Large contalners should be returned to!i';
- vendor .or properly cleaned before belngp*'“
fdlsposed of. . o

Appropnate waste diSposa';tl su:e, R

Protectivec- clothing, B masks;“f'he{iffff

'Effectlve spray equlpment operatlonszand

| clothlng, ! masks};ﬁfhagards]

vaTJPersonnel tralnlwg plans developed.andf
._ivpersonnel scheduled for/completed requlred-
f;tralnxng

This getsf_t ho




7-Safety Eqpipment' o 1Personne1 knowledgeable Qf_lOCatlon andﬁff?f-“”

use of safety equlpment

5 First-aid - Personnel knowledgeable of locatlon and =

use of first aid equipment and emergencye;;

- procedures._ Who to. call when etc-i___

' ommendat i m emen a hedule

:l'The followlng 1mplementatxon schedule is proposed'

‘o . That the format be field tested durlng the EA i]fféf;

o Follow:.ng the EA, if the Hiss:.on and. Halarla Program find( .

-~ this wuseful, that the invite S&T/H. and VBC back to
- implement  this self-evaluatlon program Implementation

would 1nc1ude- ' F ‘

1. F1na11z1ng forms ‘and users manual D G ATy
2. Training of national staff in use of: same S
3., Conducting all major fa0111t1es wlth natlonale
- " to initiate the system

' 4.rj*Develop1ng the acc1dent contlngency plans.;-

'To 1mplement ‘this as recommended some of the' work could take.place_
in Washington. However, .2 person team would be requlred.ln country .

for 3-4 weeks. One person would be responsible for: running the?ff

:f;tralnlng progranm ang: conductlng‘the initial 1nspectlons, while the 31*

':-second person would be responsible for developlnq the plans in
_ conjunctlon with natlonal staff. o . : -




I P 38944

pyvs 9Bw})}ds oN
Fvy T PeiR1IURA
" “PIAYS/paie 194
rryes 0384 |4/U1-380 )4
vy g CYWIETS
Buy ot 1en
o+ 988J3380U} 103
+44 [TETRITE)
44 BU{Ie)] aAj2093044
L )
e 239|0uC) Alojuasul
pony .;u-:u:i:eu-:
Y'Y dOUS/PINA 2101VIA
ot ST TN
3 33n08 Uo}It3Jodenwl
++ B13I0op 1J0aFURI]
- Buydd s /BUlA 19393/u0 | Ye3 sodeuas)
T WOSE3d i Ny ™
 LNINN00/NO1 12Y NOY1IV 39008 ALI9OTNS SHILL NOLdSHT




Water/Vastewater "»”
0ffice Space- ‘+
Cholinesterase e
 Disposal
_Ri’tum of Containers .
~_On/Off Site Burning YT
_Burisl of Wsste Naterfsl R
_Parsonnel Protection R
" Chol inesterase - +*
Field Operations -~ -
~ 1 _Training e
“ Chol inesterase T
. Equipment - e
-Storuo' : . C e
__personne! Protection 4o+
Accident Contingency Planning
Accident Contingency Plan K
“Training - : Do e
. Personnel Hozerds Knowledge R
Safety Equipment L R
| TR e
TOTAL SOORE

" 'GVERALL COMMENTS .
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PESTICIDB LI\' m IABBLmG

- THE'-FEDERAL. INSECT_ICID_Er FUNGICI.DE_' m_'noomlzcmg:jc_r_’ .(H‘m ja_)__:_

'4.

: The Federal InSeCt.'LC].de, Fung1c1de and Rodent:.clde Act (FIFRA)
“as amended by COngress in 1972, placed the responsz.blllty “for
‘pesticide recistration and applicator certification upon';the
- Environmental ‘rotectlon AGency (EPA). Each State set up a lead

" 'agency for imj “uaentation of FIFRA under guldellnes establxshed_b.
_EPA. Since States have been required to devexop their own parallel

- leglslatlon, State and local laws may be more restrictlve than.th'

o Federal law.. : _ O _ :

_ ) The parts of the lawr most relevant to practical control : 'f_
.vectors ‘are as follows. : . Soreies

1. ' Pest:.c:lde uses must be. classlfled by EPA as belng either
. general or w By law, pestlc:l.de uses tha.t ill
~damage the environment very little or not at-al when
. carried out as.the label- dlrects are g_ne_rgl uses.
‘that could cause damage even when carried out as. dlr
on the label must be class:.fied as. ;e_s;:_:ggj;gg uses. In
addltlon, ‘some ' uses  of pest:Lc:.des are: proh:l.blted'
: Manufacturers muast: reg:.ster every pest1c1de w:Lth EP

Persons applying restr:Lcted use - pestlcldes must obt
_the approprlate certification as to their competence in
-using them. A pesticide may not be used other than:a
“the label or. ‘labeling ‘directs, ‘except when specxa
" regulations allow use at a lower: rate than the | label
‘recommends. Also,. disposal of: any pest:.c:.de. :
- contalner must be as the’ label ch.rects. ; o

,,____”Penaltles « f:mes and jaz.l tenns) are 1mposed on people
‘%_-:;'who do not obey the law. : I CEE

_ Any State may 1ssue reg1stratlons for pest:.cldes wh:.ch._ are
;manufactured sold, and used within that State .and thus. do’ ‘not move -

'in interstate commerce. States may also permlt variances from .

: -federally registered labels within the State in- orderr to
accommodate specz.al local or regional vector control needs.; :

: Verbatlm from CDC 1981. Insect1c1des for the control of
insects of publ:l.c health 1mportance, Atlanta, GA. pp. '
10. _ . _ -

[




"{ﬁand regulatlons, and ‘'a -number  of developing ‘countries  ar
_5,1-1nterested ‘in establlshlmg natlonal pest1c1de reglstratlon ‘and
*?j,fcontrol’systems.;:;y;;“ : _ , . s AN

:research 1nto potentlal new ‘uses of pesi

'gﬁoperatlons ‘involve transport of pestlcldes across- State 11n
_?”;aerlal appllcatlon of pest1c1des, ‘and worker safety. - Interst
- v-ghipment of pes icides is: requlated by'the’Federal Department

+ Transportation ;
 the Federal Aviation Administration. The OooupatlonalfSafetyk

*HealthﬁAdmlnlstratlon (OSHA) in “the Department of Iabor._-

?d‘requlres .anyone ‘with 11 or more workers to keep records and m
'ﬁireﬁorts on pesthlde usage by these workers._y'f- :

“"Lneez Iumrnpnerawxon

2-3labe1 is the Iaw'*'*

'7ﬁ*pnaws o? eaz LABEL

: mfbe present on the label and: must'be completely understood for
“j_legal use of the produet._*'nf _ _ : g

.. It is the most 1dent1f1ab1e name for a product since it is used i
Qadvertlsements and shows plalnly on the front panel of the lab'"

;;g'f{formulatlons (llquxds wettable powders} requlre different.meth
oo ef hand}.lng.

Many counirles outszde the Untled States bave pest1c1de laws

the 1ead agency w1th3.n’ each State to conduct

des. Ay

Other federal regulations applxcable" to_ vect

-Aerial application of pesticides is regulated

'Health Act. of 1970 is- admlnlstered hy the OccupatlonaIJSafety

“The major pract1cal result of FIFRA is that the pestlc

”*_1;1°“To manufacturers,

'”ffeéﬁt“VTo State or Federal Governments;.the_labe'
S0 for controlllmg distributien, storag v
~g;;d15posa1 of pestlclde produrts.- 4_;

IVIfaﬁ;fi’Te buyers or users, the 1abel is the source of_facts 5
' “'~ju31ng the product effectlvely, Iegally, and safely.

Labels vary 1n complexlty, but the ltems descrlbed.below

Brand Name' o Each;company'uses brand.names for 1ts prodnct

Tyve. *f Fermulatlon-'

The label 1ndlcatee which"” formulatlon the packa e




. Active 1ngred1ent amounts  are given as welqht ‘percentages or a
pounds per gallon of concentrate.- The : ractive 1ngredients .can ‘be.
~‘listed by either the <chemical name or common ‘name. - . Inert
ingredients ‘need not be named, but the label- must show what
:fpercentage of the" contents they constitute. T S s

s 3‘manufacturer or. dlstrlbutor of A product must by 1aw, appear ()
s the label.,_ - : SRR = L _

n:show1ng that .a- product ~has "been reglstered. ‘with “the Federa‘
‘Governmernt must appear-on every'pest1c1de label. The establlshmen
' :the label but w1ll be somewhere on each contalner.
;the label is-the’ signal word. It indicates the human toxicity

" the’ materlal. “These words are set by lavw and each: manufacture i
;requlred to use: the correct one on’ every label._,._: e :

-:fmaterxals along wlth the slgnal word "DANGER"' and’ the “Wor
__upoISON._sﬁ E o e _ SR _ R T

?the'ways in:which: the: product is- polsonous to man and. an ;mals
. .special steps or protectlve equxpment for use, and for phy51c ans
'-»:the proper treatment for poxsonlng, ' (N S

;jand followed must appear on the 1abel. Examples are*““

Common Name.. Many pestlcldes have complex chem1cal names.*’

'53Most compounds ‘have been given another name or common name to make

- ‘them easier to- 1dent1fy. For example, Ccarbaryl is the ‘common name:

- for: 1-naphthy1 methylcarbamate. A chemical made by more than

- .company be sold under several brand names but the same: common ‘name:
-and chemlcal name w111 appear on: all of them. R :

ne

;pg;gd;gnt Statemep; Every'pest1c1de label must llst.product*
contents so that active. 1ngred1ents may be quickly identified

Ng; Con;ents"f- The ‘net.. contents f-gurer expresses of Vth

A reglstratlon numb T

number telllng what factory made a chemical. does hot have tO'bf“o

' Words ‘and ‘Symbol :f One of the most 1mportant part

Qﬁ,DANGER-- nghly tox1c.5 A taste or teaspoonful w111 k111{
ifjaverage person..;ag IR R ST TR T

e WARNING - Moderately tOXlC. A teaspoonful to a tablespoo'
ﬁw1ll k111 the average person. - TR R
""viCAUTION - Low tox1c1ty or comparatlvely free from danger

5§5.fata1 does to the average person 1s at least an ounce”t i
“.,than a. plnt.:u,{ _ _ . : , : -

i The skull and crossbones symbol is used on all hlghly tox1

Thls sectlon tel s

gnv1;onmenta1 Hazards,: Env1ronmenta1.precautlons to be




g ;"'i'.:._—:';'“‘l“hls product 1s h:.ghly tox:.c to bees exposed to "d e__
~j_treatment.ﬂ_t;_ SRS . - o S =

:"”“Do not contamlnate‘water'when cleanlng equlpment:or.
;wastes. : S g L 2

Sl eLabels may contaln broader warnlngs agalnst harmlng_b
3§”flsh and w1ld11fe..tl;a; e o PRRISEIE AR

- 7the product or'gettlng it " 1n'the eyes or on
~“harmfu1, the label must 115t emergency first‘ i

i-gfthe label.n‘ | o | s
t}}DIRECTIons FOR USE: .Thefusé;igétrgetidéegigdé

'TMTheV Iocatlon (for example,[n

o suse Statement"

Thls 1sta remalnder that u

.';ﬁgon the label,' s

R _ Categogg éf”Anglcator?" if'reQQired'fer thegpro& &
”pjsectlon will 11m1t 1ts ‘use to certaln categories;
:Pfappllcators. S T ST e R SN

'”fcontalners correctly.'




| _‘PRODUC'I' uss mrom'non

at any time by EPA, ‘Congress, or local government. - 0ccas1ona11y,“
- products come under the "rebuttal presumpt1on" category set forth -
.- by EPA for products they w1sh to reassess in- terms of rlsk versusj
Tbeneflt. . I I S

g rebuttable presumptlon proceed.tngs are unfavorable to 1ts contimzed

';:poilcy ‘statements" (PEPS) which are designed to clarify, extend,
'~ amend, or otherwise modify current requlations.- Several of_these
';1“PEPS“ have appeared thus far An the Eggg:gl_agglgtg:

Product reglstratlons and regulatlons are subject to changej |

Reglstratlon of a product may be w1thdrawn if findlngs under*

Also, from time to txme, EPA puts out "p98t101de enforcement

Tlmely contact w1th the lead State agency for 1mp1ementat onr

:“fof FIFRA or the local EPA regional offlce is advisable, to remain:
- aware - of" current regulatlons and reglstrations and to have
'“questlons answered by those in authorlty.L -
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RN (mmmexmmdmmi
' . KEEPOWOFREAGHO?GHMHH

%?E i

| 'CAUTION
 STATEMENT OF PAACTICAL TREATMENT

"--Dnnktonglaaudmandmdueavommngbytoudungbackof
. throat with finger. Donotgmanytmngbymmhto an unconscmus -
. person. Callaphysmn _
-_=-_'Washw1thpiemyoisoapmwmer Cauaphysm .
-'mewdmwamﬁlmm

mumwm

.__IFINEYES

'.NOTETDPHYSIC!AN “This product may cause cholinesterase inhibition.. Atroplmnsaﬁudotal
' 2-PAMmaybeeﬂacuwasanadguncttoauwne._._ RRRS i

| _mmmmwumwmwm

'Bchuumg mmmwuwnmmhrﬂmm
-mmwmmnmnmmww

mmmwnmmmmm uzsmdmuhmmmm:mﬁnm
_ PRECAUTIONARY STATEMENTS o icmmm«uumuwmm :
HAZARDSTOHUMANS(WDO“ESTICANI“ALS} iy b8 useE in SCCOMEANCE Wih the dileChons 1 this. iealiet or ag-
: o pmo:mmmrym Maudsmmmm
CAU'HON usng. -

' HARMFUL BY. SWALLOWING ,
INHALATION OR SKIN' CONTACT .

’ -mmwm-mmmmcmmw
" handing * mmm‘mmmwum B

pfm mwmmmmwmdmm
ENVIRONMEHTAL HAZARDS

, mmumnmmmmommm_
E wmmm&mmmmnmnm&m'
mwwmdmamdmmmu'

may be kiled St SDDNCEON FaNF1.F<MMended on 1his isbel. Do not-apply -

wham ihess & IMportant sesciaees. This DesuCids & highly toxiC 10 Deee -
' oxpoRed 10 IBC eakTION OF 10 TRIKKISE FMTIAXING O 1he ated ase. Donot *

aoply this procuct OF HOW -GN whon Dess e OCively. vislinyy the teament

7 A Applications shouid be med 10 Provice. i MEXIMIND DOSSIe Merval :
- -betwesn teatmeni and the next penod of bee activity. Further prOtCtve infor-

mmummmmwmm :
mmmmyummwmmu , R

 STORAGE AND DISPOSAL

*2fin.a sontary tandil, O by Gther prOCEcUNS |
- - 2D0Mved by SN 3N HCE Muhorities. R

'haeémadu"n u_su@r,éc_:‘: si ustod o iee i'ngICs. nd ise exte producto hasta m’.u'mﬁ‘,hﬂ sic explicada ampiamense.

" DIRECTIONS FOR USE

. Undikutea soray opes of CYTHIGN® meecoooe. mnmemms-'
~ - ashion' 8 of MM.ATHION ULV Concenuzs: |mwed¢wﬁnummy-

-AmnCmmComwbrmmmmnmm

based on field use &G tests. The.GHECEONS e believed 1G b, miable: and
. " should be folicved Canslully. Howesver, it is ITDOSSIDIS 10 SMInale ail rigics. in-
- -DeneMly associaled with use of this. product..Crop myury. SUIOmObie: paint

damage.
’ ”dmmummmdwmwm

. . mcmunmmnmm&ﬂdm“
-'mumumwmﬂmmmh_ .

. mmmmmmmmmm

'mmmmwnmmumum
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- e muwdmmmamw mamcmuwmmwmw SR

i i W% dieposal faciy. - - ’ mmcwmwmmwmm«mm_
--wwmmmmmmmw -mmmmmwmmmm_mmwd
sl clingor menngRioning, OF pUnCIUM and dispose |- MERCHANTABILITY
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mmnmummmommu
" DISCLAIMER . ' -
mmmvmmdmmmw-owm_ -—perns

ineffectivenass or other CONSEQUENCHS. 158y IU be-

assumed by theuser. -
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| lnsemctdu I.ubeled for the Confrol of Adult cnd l.arvul Mosqultoes :

by Ground and Acncl Applu:uﬂon Methods co
: ' cmus:.&a RATHBURN R;PHD. )

Flondu Depoﬁm&m of Heaith und Rehabilitative Sennces
: John A. Mulrennan, Sr. Research Laboratory:
' Pcmama City, F!onda 32406 '

The foilowmg :ables conmaina c.urnpﬂa- -
“tion of .label recommendations of insec-

tcides presently approved by the Environ-

" mental Protection Agency (EPA) for appli--

<ation by ground and aertai equipment for.

. . the control of aduit 2nd iarvai mosquitoes.

.- Thev are presented as an aid to persons

- presenty . engaged . in ‘mosquito. coritrol.

- Also inciuded are some generai comments

. onthe apphcanon of. adulm:xdes bv ground :

. eqguipment. . -
oo Al fomuhnom ofan insecticide may

not be inciuded in the tables. Some formu-
- lations or applications registered -for use
~only-in a particular state, special use for-:

muiations and formulations containing ‘a
combination of toxicanis are not inciuded.

. Also ‘not_included are some insecticides
" used.in the past but ofhmx:edusetodav,'
. “which may stiil be labeled for mosquito

- controt such as parathion. methyl parath-

ion. lethane. dichlorvos. etc. Consuit man-

©.uufacturer’s or formulator’'s labels for use:
. of these and other formuiations. It shouid
- aiso be pomtedoutr.hatnotaﬂmsecncxda 3
- or formuiadons r
. recommended for use bv -all state or.other
agencies within whose jurisdiction the con-
L trol operanon isto be carried out. Becanse

Rathburn, C.B. 1988.

59(1): 27-36.

‘by the EPA are

of the: possnble dcvclopmexn oi' resistance
- ‘and cross resistance to praendvusedadul' wal
ticides; the organophosphates. chlorinated . -
- hvdrocarbons and . pyrethrin insecticdes . -
listed in Table 6 and Table 9 for the con-
“trol -of larvai mosquitoes are not recom-- . -
‘mended by Entomology Services or the e :
John A. Mulrennan, Sr. Research Labora- =~ = 7
-torv. of the Florida. Deparunent of Heaith - s

and Rehabiliatve Services.. - e
" Several fictors shouid be consxdcred i

- the selection of an insecticide for a pardcu-. .~
- laruse. Firstand. foremost, is the etfecuve- R
- ness of an insecticide. All labeled insec- G e
‘ticides  have - demonstrated ‘effectiveness "
for a particular use: however, the cfficacy .
/. of a particular insecticide mayvaryconnd-"; e
“erably between various habitats and with - -
" different - meteorological - conditions - of * -
-wind. temperature. relative humidity, etc. =2~
‘- Recommenided dosage rates for many lar- -
'vtadesvarymththctvpeofwatertowhich I
it is applied. and-label recommendadons ; .
of ‘many adulnc:des Himic apphcanons e o
times when wind velodties are jess than a | o

specified speed. The efficacy of aduiticides ;

-and larvicides may aisovary between mos- LR
‘quito species. For ‘exampie. _resmethnn Geg, o
' and pyre:hnns as adulnuda are conslder-‘ N

'Insecticides labeled for the '
control of adult and larval mosqultoes by ground - and .- -
aerial appllcatlon methods. -
“Assoc. N

J. Florida Ant:.—Mosqulto SR
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Table : 1. “Label Remmmendauons of Insecncides for Use as. Uiu-.a Low Voiume and Luw 'voiume bpravs

.+ chiorpyrdos . DursbanMFC ' . Dow U e00 Bl

- fenchion . - BamexiC®
. malathion . Cythion ULV

8 mahthm-r - Mosquuocide
ST iresmethrin o T3LoLS 0L e

= phenot.nnn - Multicide 2271

. resmedrin SBP-138240MF |

: _phu25%pmﬂbummComnhkhdforouspeaﬁﬂmmbpmsﬂozp«mmm be

Carohma 1.5 t0 9.0 fl oz per min a1 5 mph and 3.0.10 iBGat lOmph.

Gmund Applu:mnm tor the Conurot of Aduh. Mmqum

tradename: .:_:_

R ‘Dumsbani.>ULV | Clarke PR 1
bendiocarb - FiamULV..~ . . Nor-Am 18T B

Malathion ULV -

: DihmmLVCIU
©-DibromULY:
DxbmmULVlS o

propoxur _-BzvgonMOS
‘pbo - s .:?qude7067

- SBP-13824. 2mr'

- fogmooncemmc. i i

: Labeled for use ontv wn.lun Flonda for mnmﬁ u&x mgnpulgm
for use oniv Florida, Texas, Missksipp:, Arkansas. Tennessee. L.

: ubdedformmﬁondzmlﬁﬂm.mHAN Cheyron 400 o dxueio;lmmakz gaism

_ 10 gais'per hour. : o %

L ’Labeledsnmdllutdqts(ﬂﬂozimiU?gnisofHANorsovbnumimmzkcag:isofdﬁu!emlm
“sL zhejed for use in Florida ontv. VL e i
Comkhbdforummdﬂummandapphﬂmnmu St 5 e

* L zbel states dilute | part of concenerace wirh 1 +pzmtm)o£odmgwea soiuuoncomzimqg %

- cenuin MOSQURO SPCTIEs. | - RN
’ Lahdsm:smzx125ﬁozo£mnctmnwm:hlgﬂofhgh:mmeralodandappivus_
t‘ormuhuonpermasaSWftwauhaammispeedomepnConmuhbdforoﬁs ol
" formutation contzining 4% SBP-1382:and 12% piperonvi butoxide isaiso regls:utn foruseonlv

sl abeled for use in-Soush Carolina only, . "
!ahdedforuumﬂorsdaonlvu%ﬁ‘lazpermmal: 15 mph respeaweiv
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Tahh2.labdnemmendmmnf[nmndufm UseuThermalAemohmGroundAppﬁanomionhe

" Control. of Aduk Masguizoes. -

.Farfneid"

) 'iRupond ) . Penick

. 062512
615
o 194'
oes0.
S0
.7 45.0
-1
: ~01.0
3 - 950
3001 :

30/!4

: '.4471198

254 -_

240
G- 850
0 .:850

ogwg0.
o.os:o.lgs |

[ +20.
- 003

0.5

i E = Emuisifiable. LC = Liquid® Connemu:e MFC Mouquno Foggmg Conanu'ue. MFS ‘\v(mqm

i ‘._.VFoggmg Sprav. pbo.= piperonvi butoxide. |

] MavbeddumdmNo 2 diesei oil; No. 2fueimlorkerosene Addmonofaddlmemavbercqmred

:_sludge inhibitor. Consuit manufacturers recommendations for type and amount. - 7
Ao labeled for use 2s a nofi-thermai-acrosei ai same formuiation and flow raee. .

uheistatesndumzﬂqmuooﬂozue%gahoflﬂo 2fuziodordmselod. ;_' RS e

IR ablv- more 1oxic to' Culzx spec:es than Aedcs
< species while ‘malathion.- chlorpynfos and
“.methoprene ars more tOXic 10 Aedes species

-~ than Culex species. -Also.to be considered is

. the effect of Tesistance of certain fmosquito
" species to certain insecticides. In Florida,

" tance is not universal throughout the State.

iemephos in a few areas.

-~ The second facmrtob.econsldcred:s‘
""’the cost of the insecticide, not oniy the cost

or mists due mamlv 0 Lhc.__

- necessary diluent used in the
and mist apphcauons- Alsoto be

in this comparison are the: _dmonal <
of applicauon such as the large:

_ . needed 'to transport- the::
" the primary resistance at the present time -
* s the resistance of Aedes taensorhynchus 1o
- '.mah:hloa and. while important, this resis- .

the more dilute formulations _r '
thermal aerosol and. mist.app!

- the larger vehicles negded 0 transpo

— : gmwrwe:gh:. SR

« . ‘Recently, Culex quinquefasciatus and Cx. nig- ~

+ . ripalpus have aiso shown some degree of
‘! resistance to’ malathion, -

Probably the- third mos porr.im

tor is the ease in which the: -insecticide
fenthmn and”

‘handled and applied. Insecticides appl G

;s concentrates do not require dilution an
. therefore resuit-in lower costs. Also 0 be

.constdered in the ease of use is thc corro-

i 'of the. concentrate or. formuiation” as f
-jpurchased but aiso the cost of the formu-

'+ . lation dispensed to effect control: such. as
" 1" cost per-acre, per mile or per hour. Insec-
* ticide formulations dispensed as ultra low

volume (ULV) concentrate sprays are usu- -

RE allv lcss cxpenswe than thcrmal aerosols

special -

‘Some insecticides ‘aiso have inherent
mulation problems such as experie
with carbamaxes whu:h arc not solub
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Table 3. uhdnemmmendammoflmemndaforllseu MuumeundAppimomfm‘thtComﬁff

-’.dnltMoaqmma.
ST s S or s Al % galsconc. - flowrate: spmd
Insecticide: Tradepame: . formulator pergal . . Al periGQgals’ ° sﬂﬁw .- mph
. allethrin * Pyreilin SCS - Wright —_ 10 200° 109;_;_;:'
© o pbe _AlkvanFS * Fairfieid — oszsrzo T - S S
chiorpyrifos Dursban M Dow 40 412 . (0:B-l6flovay i—
T - Dursban 2E. - Dow - - 20 224 Ci1i6=3.2 lozar
L - Dursban4E - Dow 40 4.4 (0.8-1.6flezar
e ) Dursban4E . Prentiss 40 = 448 - (0.8-1.6{lozay
" fenthion .~ BaytexiC Mobay - 967 930 0.875-1.75 100
Soo i . - BaviexdE. -~ Mobay 40 - 450 2125424 © 100%™
_-Fenthion4E' - - Prenmsz ‘4.0 - 350 2.125-4.25 . 100
S . * Premtox MFC Prentss .7 = - 100 9.07-19.02  °.100
‘maiathion - Cythion EL - "Cynamid . . 5.00° ¢ 370 .45 2100
e e 50 peresnt SCMP - 433 - 500 +008 - e
. methoxychior 25 percenc . Prentiss - _— 4. . - 400 . (5=7%p
L 2pound - Prenmss. - 28 0 240 - 400 .. . (5-7gpaj
 naled - -~ Dibromd _ Chevron 8.0 . 580 075125 00—
. propoxur - Baygon WP . - Mobay - _— 400 - (1L75-17.250hs)- - 100>
% Bavgomi3. . Mobav JL5 7 138 0 T530-800 100
T "Carbamue_EC Prenuss 1.5 -146 5.50'78.00' 1
o ipbe -'PvrenoncMFS Fairfield —_— n25z20 e 7150 ;
: e Pvrenone o o 00510 125 o
+mmmon .+ Malathion . " Fairfield  — . +20 . o— 240-620

'E+ Emulsifiable. EC = - Emuisifizle Concentrate, EL = Emulsifiable Liquid. LC = quu_:dConcenm'

WP = Wettable Powder. MFS = \{osquuoé'sggmg Spnv 5CS'= Spa.ce and Crop: .:aprav-
Water dilutions except where noted..

- 3L abei states that formuiation may be mued wnh water or otl uuugsufﬁaemsprav volume w0 gwe umfonq
cmge of area m::d.

‘Requires addition of emulsifier and solvem whien used in waier soiuuonl
" *Label states mix. 1 part 1o 28 parts water. fuel oil or diesei 6il. - .
‘“Label states mix | part to 24 parts water, fuel cil or dieset oil. -

nE

ods necessarv fbr ULV and

thermai.

L ubdsumahbruenmofmvdanndmhagemapplyOIleIperacte

duced bv manufacmrers who have local."

" acrosol apphcanons

: The fourth factor to be co-'xsadered is:
the “availability: of the insecticide. Insec-
* ricides which arereadily available may save
- the user considerabié time and expense:
“To change insecticides; because of the un-
"“availability ‘of the one currendy used, re--

. quires the user to recalibrate their equip-
"“ment for the new insecticide and change
L7 established operating and -possible formu-
I lauon procedures. Also msccnads pro-

sales or field rcpcscmanves avatlable: [04
solve. the manyv - p tial: probiems as-
sociated. with the ava.llablluv and use of
their pradnn:t is an ‘important considera-
tion and one that may also save the user
considerable time and. expenSe There are.
- many factors:a potential user must consi
er; “however; the four listed - herem
probably the most unportant to .consid ;
i ¢ sclecung an aduiticide or: Lamcxdc _
‘useina measqmto control program- ‘
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'chlorpyﬁfbs; B Dursban M

" fenthion -~ BaytexiC

methoxvehior 25 pereent . Prenuss -

| pyrethring

" pbo = piperonvi butoxide. SG = Sand Granular, CG = Celatom Granular.
Rxﬂrecommended
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Table 6. Label Reoommendmom of Org:mohosuham. Chlorinated Hvdmc:rbons znd Pvr:thrms for Lrsg '
in Ground Appiications for Larvai Mosquio Controi. - :

or : lbu\l _% . COnCentrate | . imouns-

ross

Dow 40 412 R
o Dursban 2E - Dow <20 224  Gf-82 =
© . ‘Dursban4f - Dow 40 s 04=L6 o )
‘Dursban4E " Prencss .~ .40 48 0416 Lt
DurstaniG . ~ Dow = —_ 1 =" 255
B Mobay 067 930 . 067 o
.- Baytex 4E _ Mobay 4.00 15.0 <150 T §
. Fenuhion 4E - Premss .00 150 L LE0 T et
‘Bawex1G - Mobay . — 18 == 5-201bs
S e Bayu:xaG : s Mobay - T 3.8 o —
malathion : - Cythion ULV “Cyanamsd .~ - 9.3% 91.0 . . 6.9 : tgal* -
S ;- Cyvthion EL - Cvanamd .-5.00 57.0 ‘13.0 _ D 1
300 0 1500 0 L —F
© es4 c160. . cl0gais
S 200 0 160 . logas
446 S0 5=l3 R it

S0percent . SCMP. 133
2.0
4.0 -
" Abate 4E . SMCP 40 3.0 ©0.5-15 e

‘Z2pound "Prenuss

- Abae }-SG Cyanamid - 10 . +3-201bs .

‘Abate 1%SG SMCP . 1.0 . :3=201bs -
1.0 - 5-251bs
20 '2.5-%"3::,
5.0 :2-101bs -
5.0 : 2—-20155: i

o -Abate LG . SMCP -
.. -Abate 2-CG- © Cyanamiid
Abate 5-CG . Cyanamid - -
. SkeeterAbate . -Clarke

1n0efe
11100 £

1000
10100

- Pyrenone MC .~ Fairfield

Avbreviations: £ = Emuisifiable. EL = Emuisifiable Liquid. G = Granuiar. 1C = Liquid ¢ Concentrate.

on iabel mayvary with tvpe of water or habitat.. Consuit Iabd for spe:xf' ic. amounts '
*Diluted in sufficient water or ol to give adequate coverage. . R
*Diluted in sufficient diesel or fuei oil to give adequare covmge May: reqmre ‘cosoivent.

D:luted n sutﬁaem water 1o gwe adenm coverage. —




' methoprene - - ALL 7 ZosontPM - S0 °  34fa o —

" meihoprene - SANSO9 .. ZosonSandoz = 15002  02-ipt . —*"
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' Tahle? mmﬁ%IMGMWMMWWM i
= forUsemlendAppimmfortmdMoquonuuL

Maputacturer Concentrate Amountof | Gross . . =

or : percent ' concentrate . umount

oif.etc . - 0 GB=llIl . Wieo - 98.7 - S5 gals
ST GB-1356 0 Wien . ‘982 SSgals
Amrf MSF Sherex S 106.0 o 02-lgais |

-_Awsﬁ-'w " Zoeton—PPM . T 100 S-4flor :
:AlkosidGY . . Zoecon—PPM R 092 . e
AboeidB ZoscnoPPM . 79—

Bu® -7 Bactimos WP? Biochem - - 500 . .= 2-12wm: e
Je oo Basumos FC Biochem e 148 T 058 put '——":-
‘BactimosG -~ Biochem 28 e 420
Bactimos B .. Biochem . ; 10.0 Do —— ;l-iIIOO&’ g
. Bactimos P - - . Biochem . = - 5 0 e =1GbE
Teknar HP-D .~ Zoecon—PPM- =~ = 16 - 0R8-ipr . =t
Vecobac 12A5 Abbow - 12 - -0.25-2pts. ,-?:-100915‘ '
VeaobacAS . Abbow .. . . 06 . 050-2ps ;-wogatsr
Skeetai FC ~ Nova . - . 150 0.5-2pu
o RMCWP. | Rewer 300 dwe

+ Abbreviations: AC - -\queousConcenm AS = AqueousSuspenaon.B - Bnqueu.FC = ﬂmnbie i
Conuan-GranuhrWP-Wembk?owderP-Peﬁeu. - :
. "Rﬂurmmuﬁdonhbdmvmwnhtmofmwhm&nmkhbdforspenﬁcamm :
*Florida Mosqusto' Larvicide is. formuiated: by the user and consists 050.375% Tm.on X-ZOTanmd 0%
30Wmowro:lbyvohamemNo 2 diesel il :
- *For formulation pmdumofﬂmﬁnndgmuhr mmklomnCorp Tech. Bulletin.
. ‘Bu-BaaihuMglmvar.ummeomumumcxpmudenhcrnAAlTUorAAUpcrrmih Zm
and mav varv between manuiaciurers of formulators. (one AAITU eqna.lsz.s MU) " . i
© “Diluated in:suificient water for adequate coverage. . ' i
Mavmuprcpareduaundgmuigmvmmamkmuﬁmforpm
instructions.




+femthion Bayrex LC ay 987 . 066=i3
naled Dibromis - Ch 400350 05-1.0
" propoxur” ' Baygon MOS -

‘resmevhrin G SEP-1382-40MP? .

" fembion | Bepexic |

- malathvon © o Cythion ULV
"onaled E o ¢ Dibfom 14

| resmethrin: | SBP-1382-40MF

”; 'labdedformoahmmmmﬁéﬁiiﬁ%fomuhmm:mm

.'34 _}’Wofﬂz Florda AanqumAssomau _ _ _
1Tahle8 hhdkmmmdmmof[nsemudqforUsemAaﬂAppﬁammfanoMofAduhMm—

malshion . CyhionULV . Cyamamid = 933 . o0 2630
T e Prentox ULV : o . 950 2.6-8.0

( Naled8s . Amc 1400 o 88D 0310

SBP-1382-4.22MF"

‘Dursban2E =
‘Dursban4E .

Baviexd4E -
L BaﬁBMFC
“o Fenthion4E - -

- Baygoa WP )

" naled 853, s B
AO 007 !bx\i) v‘-

E Emuhnfnhk.i.c Lmd&n@mWPx #&nabbi‘owderpho p;pemnvitm:omde o
*SFAQ = :ui‘ﬁaent for Adequau.f:é‘:mge L!n‘a l..ow Volumc apphmnoﬂsuscd undxium except as.

e Rgpmedforuumflonda@n!v
*,Diluted in diesel or fuel oil. .. -
q.Diluudmodorwau:r
,ﬁﬁ-mhmhem’aﬂait
5% viv in fuei or dieset oif:

. oConsudr iabel for various dilutions 2nd sppliention rates .
"Mayhe:pphﬂun&hndordﬂmﬂmimorﬁ‘mzfudaﬁmm 'ormmug:.




" Trade name*

‘or T e Al

| formulator - pergal -

Manufacurer oo

Al

“Table '9. Label nmmdanom of _lmecuﬁg'for' Use in Aerial Applications fot Controi of]__uva[ M",_.;;;

- GB=1111
GB-1356

Bt‘methoprene . SANB09L -

| ?
TN
A

RERRRERRURTRE 2

% 0
b

-lb*ﬂl
85

l..- I |-zs§§;~;::_, 1l

© 570
446

430 T
10

OdalmuGrMchldammBa"

93.7

- 982
99.56 .

100 - .
0.5

105

S 02
12

06
AN T A
VL

2
~5.0

500

. 150

arg
| 224
. ¥ O

10

- 980
L4500 -
1-0
10.0'_'1'

450
91.0

50

50 .
'1.0: .

" 04=16 - SFAC*
- 06-133 - i<2qu
— 5—20&.;

- 16—3.2 N s_mc-
a0 0 SFACT

6 SEA
@wrozr o
lems2 |
32-16 .

D413 - SEACY
08-32: - SFAC

16-82, - lgal¥]

ST2-144 SEAC' :

B )

0515~ SFAG
05-1.5"

"‘E Emuiﬂfable.c GranuhrASaAquoiumn.FC FlouableConcenu:tg.LC
Conmnlnte.

Ligutd
WP = WMMBu-MWwMP-PMFf’M

SRy Granuie, CG = Celetom Gramuie.




o o -_f.36jauma£aftheFlcndaAnu-MosqumAssoc:auan

Tabie iO. Toxicity of Insecmdes demMmqumConnnlComparedeomeOthchommn lnsecuudes
-, ‘and Chemicais. . - . : . =

o e SN APREEEE: L Amuomm,ommg Tech/kg. forrals
C .Cbg_imb:’:'name - Trad:name EEREEIT S e e : - _. 3 e

o oo parathion . T Rl _ - 3 S 3-30. : ‘
oo dichiorves - 0 U DDVRL L o CB6 T osal70
C o imoe ) prepoxur oo o Baygon oo 090 o 88104 -:6959I04- _
DT e s - 878500 - . o=
" chiorpyrifos © 2 Dursban _ 135 | 82.245° 163, 9135
X _ femthion - . o000 - Bayeex  © L T - 180 [ . 985.740. 0 .. §375,9290
: e pyrethtin. -~ CemR e 900 . 9002600 820-1870, i
allethnﬂ Dl i e e 680=1000 920
: " naled- L Dibeem o T e 4800 0 T 950430 430
i IR R fenmmh:on o e i ‘Sumithion -, 490 . OB0-T40 " 3300; 9800 =
bt . malathiem oo o Cythiom .o o 0U1375. . - 385-2800 51375'--91000
:Emephos Ce L Abate ST 20867 T 1000=13.000. - - 28600, snaooo :
b - ‘resmethnin: o . SBP-1382 S es00 T L 1800 - T 4240
e T osalt o T A AS00% . T e R
o 0 meksxwchlor . —F T a0 500070000 >6000
_ T phenothnin it . U Sumithrin 0 0 1000000 100900 ¢ 0 10,0000
.o . . piperonvibutaxide - — e U6150-7500 0 . 11,5000
TP ;monomoiecuizrﬁlm S Arosurf G 020000 0 0 C = >20000
I o8 '--Bu e T U ’nontox:c S e '_._'--nonnonc -

& "Thompson. W. T. 1935 Agncull.ur:i chenuah Book 1 Inmuda 1985-86 ‘Revmon Thompaon Pub
. Fresno. CA 255pp: - :

.7 "Kenaga, E. E., md AW Morgzn 1978 Commerua.l and Expenmenui Organu: insecuudes 1978 Rev:-
i _ .. sion. Entomot. Soc. of Am. Pub, 78-1: 79pp. . i
o -~ 17 From manufacturers technical dara, - R : ' R
T @l 0 3The Bottom: Line, Dow Chemseal Co.. Mtdhnd MI janu.:.rv 1981 7pp (l‘mm Hoclge. H. C andW C
o e s Downs, Toxicol. Appi. Pharmacol. 3:689-635, 1961y . :
SR t'\-!lamuf:acmrt:cl underscveﬂ.i uade names. o -




ANNEX 3

DISCUSSION TOPICS

J’Integrated Vector COntrol (IVC), ahd tIﬁtegf&£edff“
Management (IPM) - R I S RS

'_?7Se1ectlon ot Pestlcldes

f; ﬁf5-'fTL_TiSé- ?Vector ReSLStance and Agrlculture “,*5 ¥

'i f;%E:'fZ- f3ﬁﬁf5Ava11ab1l1ty of Alternatlve Insectlcldes




'fdevelopment of the modern organic - insecticides (OC, OP, . etc.
sites (source reductlon), 1arv1c1d1ng ‘near. populated ‘areas- with:
';arsenlte), ‘and- personal protectlon (e.g. bed hets or exclu51on)._

'~ at high risk in tropical areas .or- for  more extensive use:
‘temperate zones and higher soc1o-econom1c areas.  The extension of -

L‘geradlcatlon was. the ob3ect1ve.c
”to'be in. 1ntegrated with 1ntradom1c111ary spraylng, has ‘not kep
. pests target larval stages, ‘and- thelr ‘reduction bears -a-:direct

':-Larval ‘reduction must be very extensive to 51gn1f1cantly ‘reduce "
“adult populatlons ‘and- effective control of breedlng sites: over
.large: areas is very dlfflcult. . ‘This - is one _ratlonale £
fconcentratlon on. adulthldlng, espe01a11y for nalar1a control"

7suggested are:

ANNEX 3A

-_Integrated Vector Control (IVC) is the term often used in - publlc;ff

health as. the equivalent of Integrated Pest Management (IPM) An o

fagrlculture._ ‘Whenever p0551ble Agency policy as stated for IPHﬁk
.~ | should also be applled in vector control programs as an.alternatlvedb~
. to 'the total reliance on chemical insecticides to reduce vecto
'populatlons and 1nterrupt transm1551or of vector-borne dlseases.

Ive is not a new. concept in vector control. Prlor toﬁthe
V Z)i 1n
the 1940's, mosquito control was based on elimination. of breedlng;

‘oils" or “inorganic insecticides . (e g.  Paris Green  or ‘copper

However, these measures were only: appllcable to certaln.populatlon

vector control into highly endemic.rural areas only became p0551b1e;j
with the advent of house spraying with DDT. Other methods of .
control were essentlally dlscarded durlng the perlod when malar1

Research on’ development of new. methods of mosqulto contr“

.pace-with the development of IPM: techniques in- agriculture. ,
part this'is because most alternate measures agalns* agrlcultura

relation to potent1a1 or realized damage to the Crop.. On.the otheri
hand, most vectors transmlt disease only ‘in the: adult stage.

‘The alternatlve neasures of vector contrcl most comm,nly

Qeﬁ”d.m;cgoblal 1nsect1c1de§ (see Sectlon 4 2 of the text)
PR fffsgurce reductlon (ellmlnatlon of vector breedlng 51tes)

;’Qn'f_ggp;eggated bed nett;gg (which serve as both personal
: ?“:protectlon and as a re51dua1 1nsect1c1de surface)"

";;ts?flnsect growth regglators (IGR) or juvenlle hormoneSe
I _:reglstered as 1nsect1c1des ' e e

4%'{grmethods of aggllcatlog that are 1nexpen51ve and long
S _lastlng - e g. 1nsect1c1de 1mpregnated palnts '




_-'_.1i1sect1c1des (if in smaller- quant:LtJ.es) and are subject to: th sameﬂ :
i :env1ronmenta1 cons:.derat:.ons as house and space spraylng."" .

s -'part1c1pat10n ‘Whenever possible. Some of the: alternative methods
- ..(e.g. source reductlon, personal- protect:.on, use of 1mpregnated bed
- .nets) are more suitable for community participation than routine
: E''-fsp]:':-.\yl.:ng efforts and . should be encouraged whenever poss:.ble'

AR broader effort must be made to determine whether suitable vaccines,
.. chemoprophylaxis or chemotherapy are available at reasonable cost.-
'An ."integrated disease control® program based on these; . .

- -combination with vector control efforts may prov1de more effec ive -

: and least costly means of control. : _ :

B personal p;gtect;,on (e q -Ibedne'ts,:'use of repellents .
' '1_.".__hou51ng mprovements) e Co e :.. SERRRTIS o B
- - zoopropgxlax;s --us1ng domest:..c animals to dlvert: largely,_::
SRS zooph:l.llc vectors from bz.tlng humans S R

It is apparent that a. number of these methods employf;“

Another mportant Agency pollcy is the use of commum.ty”‘ -

Flnally, dn all attempts to control vector—borne dlseases an




' _developed to spec1f1c 1nsect1c1des, but the selectlve ‘mechanisms

o _renderlng whole classes of compounds 1neffect1ve. s

...and other agrlcultural pests. . Georgh1ou and Mellon. (. 1986) ' “have

' this i5 often not the case. As a result large quantities of

. _WHO/Geneva. - Hosqultoes .are -exposed to ‘either “filter. .papers

' ANNEX 8.

: _ Selectlon of Insectlcldes - If a project is planned for a L
three to five year period it is. :unpossnsle to guarantee. that any
~insecticide(s) initiaily proposed will remain effective for ‘the
“1life of the project. . The- pOSSlbllltY of the development_. of
-resistance. to. the  insecticides used in. a program, or in
‘agricultural practlces in the same area, has been known s:.nce 1947 _
‘'when the salt-marsh . mosquitoes Aedes w and A
: aen:.ogp:_;mgﬁgg began to show resistance to DDT in Florlda (Brown,
1986). ' In some parts of the. world, and in some spec:.lese-' this
. resistance developed slowly but in other areas . 1t has occurred;
-rapldly.._. C _

Genetlcall -based re51stance has been well descrlbed :|.n
numerous. - “works { Brown and. Pal, 1971). Res:.stance has not only‘

.of. resistance have resulted in multiple and - cross—res:Lstance

S .The varlety of resmtance patterns shown by mosqultoes -in
Central America - _(Table 5) is illustrative, and linked  to: the
extensive use of a broad range of insecticides to control icc tton:

shown ‘that in certain areas of Southern Mexico. .msectn.c:l.des {of .
umerous - classes-—oc OP, . carbamates and ‘phyrethroids) “have _‘,been-
- ‘used. - at = doses reachzng a. total . .30 11ters Cofl
' 1ngred1ent/hectare {13 quarts [3. 25 gallons] ‘per’ acre) o
massive amounts are not requlred to pressure vector populatlons to

-develop res:.stance, however., . T _ i

Although all well managed vector control programs are supposed
to monitor: target populatlons for the development of res:.stance

essentially worthless, but expensive, insecticides are. employed: and
“exert little if any control on the vector populatlons. . As the cost
 of appllcatlon is ‘often equal to the cost of the- 1nsect1c1de
. .-employed there is add:l.tlonal waste of operatlonal resot.rces.' :

Monltorlng for res:.stance should 1nc1ude all populatlons wheref,
1nsect1c1de spraying or 1arvxc1d1ng is employed, and. should be done
at least tw:.ce a year to ascertain whether their LC,, or LD,,, levels,
as measures of susceptlblllty to the 1nsect1c1de ‘in use, 'are
' .1ncreas:mg over the original level. The preferred: method of
testing is: the use of the WHO Insecticide Test Kits ava:Llable from

‘impregnated with prec1se concentrations of the insecticide being
- tested (adults) yor liquid concentrations of’ the 1nsect1c1de
" (larvae). - Exposure is for one (1) hour (adults) or 24 hours
(larvae) and mortality is observed directly (larvae) or after ‘a
resting period of 24 hours (adults). The dosage and observed
mortallty are entered on a graph (log-problty) -and-a’ regre551on




line is. plctted.

It 1s

vector control.

_ also
-agrlcultural 1nsect1c1des in areas where 1nsect1c1des are used 1n¥j

. above procedures to 1nd1cate .change fin“g

1mportant to know the concurrent usen'of;

: In 51mple field ana1y51s, percent mortallty 15]5?
_ _determlned by - the
: susceptlblllty over tlme._




'carbamates) of A. albimanus in Central America: and.A. aconltus andf

'encephalltls provides a ‘good illustration .of ‘the . ‘impact: of

ANNEX 3C

Vector Resistance and Agrlculture. : Agrlcultural use of71'__
insecticides can exert a. selective pressure on vectors of the_%ggf
larval and adult stages, or both, thereby reduc1ng or ellmlnatlng;ﬂz~
the effectiveness of similar 1nsect1c1des as a ‘means ‘of disease .
‘control.  This is ' especially true in areas where certain.
monocultural crops (e.g., cotton ‘and rice) are. . 1ntensely_~:
- cultivated. Some vector breeding sites, e.g., rice flelds,sare”ﬁ“

treated for crop protection and the vector larvae -in- such;j_
51tuat1ons are subjected to dlrect selectlon pressure. RIREE REUEE IS

- Agr1cu1tural practlces have been 1mp11cated in the development'ﬁj:
of vector res;stance when' : : _ e

- -re51stance appeared 'before h'theﬁv applﬂcatlon
'1nsect1c1des to control the partlcular'vector.'”

A‘,:'vector populatlons were suppressed by agrlcultur :
: ' sprays but were. less affected by subsequent exposure'*

- increases in reslatance 001nc1ded w1th the use- 'o]
agrlcultural 1nsect1c1des' and T . Lo

- the ‘spectrum of cross-res:.stance was related to thefr"
o compound(s) used._ B P

| Documented studles demonstrate that the appllcatlon of;ix

‘agricultural pesticides has led to: the development of?re51stancefﬁ“

of a number of malarla vector - species (anophellne mosqultoes);"
throughout the world: Anopheles g_gg;g_ and A. funestus 1n‘Afr1ca.3_
multi-resistance (to'. . organochlorlnes,.ﬁ organophosphates Jand
A. cullc;fac;es in parts of South-East A51a.. >

The mosqulto vector (Culex tgltaenloprhyncus) of Japanesei

-agriculture on vector resistance. Wldespread use of 1nsect1c1desa

to protect: hlgh-yleldlng varieties of rice in 1965 first 1ed o
concurrent ‘control of these. rice-field breeding mosquitoes.
-~ However by 1970, ‘resistance had developed and population of

vector .can no longer- be .controlled by agrlcultural pesta. de
appllcatlon.'“ : : : _ o

Although the concurrent use of agrlcultural pest1c1des has notk”ﬁf.
always had a deleterious effect on efforts to control 1nsect-borne;“g
dlseases, there are sufficient examples to demonstrate that. this - -

- is’ a- common concurrence. Therefore, agrzcultural projects being .

developed in areas endemic for insect-borne diseases’ (whlchalncludej-

most troplcal developlng ‘countries) should be planned in a manner: .
to minimize such an eventuality and done in coordination with
_publlc health authorities responsible for the control of vector-,'

6




' borne diseases.

' contreol- facilities. This may result’ in. explosxve malarla (e g. in
‘Brazil malaria increased from 60,000 cases in 1983 to over 500,000 .
in 1987, mostly ‘in the Amazon region) Resettlement of prev1ouslny-

. result -in outbreaks of vector-borne dlseases.
- pr03ects and reglonal,resettlement projects should be planned-in-

- consultation with public health authorities knowledgeahle about the' =
2;endem1c or potent1a1 vecter—borne dlseases of the affected area

In addltlon to vector reslstance to 1nsect1c1des used 1nﬁ1

'rjagrlculture, the distribution  and transmission patterns of - many[f

vector-borne diseases .are influenced by other agricultural

practices. Land-clearlng and deforestation often extend the range
.of ‘certain vectors and intensify the number of cases . of such”

diseases among working populations. ‘Road building and. settlements
-invirgin lands serve as conduits for vector and dlsease expansion.

Often such areas do not have adequate ‘public health and disease

unexposed populations from non-endemic ‘to endemlc zones may 'lsOff

In order to mlnlmlze such problems, agr1cu1tural develepment}t




" index of 1.0: malathion at 4.6; fenitrothion (Sumithion) at|7:37:
- propoxor at 21.0; and bendiocarb at 26.6. These flgures will| vary:

© considered, as well as the safety of the compound to the. populace,;;
workers in the programs, and the general env1ronment. s

_1nsect1c1des are made exclusively for wuse in publlc health;

programs, and several that are only used in public health have:beeng?
- ‘withdrawn by the producing companies for lack of proflt on the

" investment. As a result, the pesticides available are’ those ‘that -
have their primary market in agriculture. As these: are frequentlyh
~used in the same areas where they are also used in vector’ control;f,
: _-programs the development of res:.stance in the vectors 1s not't:
-surprlslng._ : . . SR -

The number of 1nsect1c1des in use worldw1de and approved,byf,

. WHO for mosquito control is glven in Table 2. This is 'a very small;"
. number - compared - to those used .in agrlculture.ﬁ'Fnrthermore, as’ .
‘resistance continues to:. develop, ‘national control programs must:
‘rely on 1ncrea51ngly more expen51ve insecticides. An’ example of:
" such increasing costs is shown in Table 3, where the cost’ oL DDT”

‘{insecticide only, not of labor for appllcatlon) is shown as‘ an

by place and time, but the general ratios w1ll remaln the same.ﬁ“

_ Therefore to conserve funds in. flnanc1ally llmlted natlonalﬁ;
control programs and to: delay the development of. resistance it: is

T“adVlsable to use the most effective and least costly insecticides’

for as long as posszble. When it is necessary to: change, due to-
the development of re51stance, -selection of an: alternatlve}
insecticide should be based on the tested reslstance spectrum of .

the population to the candidate insecticide and the likelihood of -
*-development of resistance or cross-resistance. Consideration must:
" .also be. glven toc the 20551b1e 51multaneous use of new (or 51m11ar)1

compounds in ‘agriculture in the same area. - Cost must also be




'_lntroductign U

- frequently taken without adequate safeguards for those whorhandll:__
or may. be exposed to the pesticides or for the env1ronment, and .

1. . Pest control 1s'ﬁidely'reco§n12ed'as an. essential'elemeﬂt in

improving human welfare in ‘all areas of the world. A wide ranger

- of ‘insects, weeds, dlsease microorganisms, nematodes and’ rodentsjf

- . reduce food and fiber yields by attacking livestock, forests,! ‘crop
. ‘plants and stored agr:.cultural products in addition to dlrectly{
' 'damaging human health. Throughout the history .of agriculture a
- _variety of techniques have been used to combat this threat; control
. of pests has traditionally been accompllshed ‘through - a comblnatlon;

of cultural practices, selection and breedlng of resistant plant

_varletles,_encouragement of natural eneaies and the: 1ntroductlon:

of -biological ' control agents, ‘as well as the appllcatlon -of
chemical contrel materials (1nc1ud1ng lnsect:.c:l.des, acaricides y

“molluscicides, namatlcldes, fungicides, bacterlca.des and herbxc:.des:_
~as well as poison baits for rodent control) .. - Properly- used,
" chemical pest1c1des are essantjial elements in a pest management

program._ HOWGVEI‘, -there is now great concern OVG].’ the ever greater“_'

’,rellance on chemical pest1c1des throughout the ‘world. The problem

is ~ particularly significant < in the development .world ' where

7exclu51ve reliance on chemical control is a ‘common response to ‘the.

1ncreased levels of infestation by pests dlseases and weeds whichfi

have accompanled recent increases 'in the 1ntens:.ty of  crop. and

livestock preoduction and ‘human . settlement. . This- approa.chﬁ"z.s=

with little regard to pest—xnduced. crop losses or ‘the _cost-g;

'effectlveness of chemlcal control.

2,- It is becomlng 1ncrea51ngly ev1dent that the unllateralf

.achemlcal approach; in addition to posing potential threats to human -
-~ health ‘and to the env1ronment, does not lead to sustalnable and-
profitable agrlcultural production. . The rapidly 1ncreas:.ng cost |

of pesticides as well as the- development of secondary pest specles”l

and the growing 1nc1dence of - insecticide~resistance in pest .-
--populatlon limit the effectiveness of chemical pest control.; ‘For ' .|’
' tnis reason and- in line -with Bank pollcy to promote sound;_f;_-f
-technologles which do not carry with them excessive environmental
“costs,. it 1is important that use of pesticides ‘in Bank prOJectsﬂgi
‘should -be consistent with sound pest management practlces and
~ accompanied by safeguards to protect the users,: the general public”
‘and the -environment. - Sound pest management should aim to reduce "

dependence on chemlcal pesticides through the establishment* of
economic control thresholds and through the use, wherever. pc_ss_;.ble_,

1




of agronomic or related practices which reduce the severity of pest
~attack. The Integrated Pest Management (IPM) approach, which

includes the prudent use of pesticides when damage reaches'l fr;;
~unacceptab1e 1evels, should be the. ‘objective of Bank strategy. An oo
- agricultural development.  In addition, it ‘is important that |

.appropriate attention be paid to technical suitability, safety and |
efficient procurement during  the preparation, 'appralsal cand:

supervision of all Bank projects which promote or increase ‘the use

of 'pest1c1des and. partlcularly those whlch. would flnance 'the

_credlt for- productlon inputs).

3. - The follow1ng sectlons prov1de guldance on the' use of

- pesticides and their selection and purchases. Section A cutllnes}
the present state of the art in Pest- Management  Practices within
the context of which a pest control program should be - assessed.j
Section ‘B concerns handling, storage and- appllcatlon _safety.,
‘Section C discusses particular considerations in the selection of
pesticides for a particular’ 51tuat10n. Sectlon D’ treats pestlclde‘
procurement. These sections may from time to time requlre more.
detailed treatment than is appropriate in ‘this OPN. 'In such: cases*
. Supplementary Technical Notes will be issued jointly by the -
Agriculture’ Department (AGR) and.the Env1ronment Unit (PPDES) andif
- will have the authorlty of thls OPN w1th whlch they shculdﬁbe;
flled.- : _ _ : BT

L2 Durlng appralsal and superv151on of Bank lendlng operatlons '
in which flnanc1ng is. belng prov1ded for pesthldeS, it 1s the
_respon51b111ty of Bank missions to - ascertain whether ‘pest
maniagement is or will be appropriate and safe,_and if necessary,i;
“to ‘make approprlate recommendatlons tc correct the s1tuatlon._g_g

“A. est and Pest1c1de Mana emer rac } .j,1

5;-_ Effectlve pest management lnvolves malntalnrng quantlty and3i
quallty of productlon or improving health by the least costly‘means:=
- and ‘the maximization of net benefits should be - the  guiding, ;

principle of all pest management. ‘While pesticides will continue 1. .

to -play an 1mpcrtant part in pest management, an- 1ntegrated-_y
approach combining the use of resistant varieties, biological |

control techniques and modified cultural practices ' where '
_appropriate, together with judicious use of chemical ' pest;cides,L"

~can offer better prospects for long term control and rednCed;3

environmental damage while increasing the margin- between benefltsnff

and the costs of contrcl ‘measures.

;6. . “The costs of pest control can be dlrect such as those for thefui

_purchase, distribution and appllcatlon of pesticides and the}iff;ff
increased costs of changing cropping practices, or indirect. such. i+

as the harmful effects on human health and the env1rcnment which' |

can arise from inappropriate and unsafe pesticide use. They can: ;{,73_
‘be short or long term, the latter including the cost of changing | = .
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chemlcal control materials to combat: 1ncreased pest res1stance.
Some ‘costs are stralghtforward_*whlle others ' are difficult’ 'to
quantlfy. Use of pesticides as well as other control measures
should always be the result of a considered evaluation that the
benefits to be gained outweigh the dlrect and. 1nd1rect costs in-
so~-far as these ‘can be assessed.

7. . Every effort should be made to promote the Integrated'Pest
Management concept within Bank agricultural projects by selectlng
pesticides and pest1c1de use patterns which are. compatlble w1th an
IPM approach. Three major polnts should be cons;dered.

a. pestlcldes should be viewed as a short-term response to
the build-up of a particular pest species to thresheld
levels which have been found as a result of field trlals
and past experience to be economically damaging.  The
overall control of pest populations should be attempted
by other methods such as the use of- crop'"arzetles which
are Tesistant or tolerant to the past, blologrcal
control, and cultural practlces xncludlng crop rotatron,
timing of planting  to aveoid the coincidence ' of.
partlcularly susceptible growth stages of the crop iwith
peaks in pest populations or disease. incidence, ! .and
timing of irrigation to dlscourage susceptlblllty of the
plants to fungal 1nfectlon.

b. wherever possxble,-narrow-spectrum pest1c1de materlals
should be selected which are effective against theipest
species but ‘cause minimum harm to other useful insects
(especially the JAimportant predators and para51tes of’the
pest species). This approach requires that one or more
key target'pest species and, ‘if possible, thelr'prlnc1pa1
nature enemies flrst be properly 1dent1f1ed.

C. appllcatlon methoeds and tlmlng also should be almed at
mlnlmlzlng the rlsk of harmlng these- natural enemles.

8. The bulld-up of pest1c1de re51stance, partlcularly 1n 1nsect
populations, is-a serious constraint on chemical pest. control.
Measures to reduce the rate of this build-up and thereby prolong
the usefulness of effectlve materials include:

a. u51ng a few chemlcal pesticide appllcatlons as pOSSlble
and delaying appllcatlon until pest populations reach
present economic thresholds and susceptible life stages.

b. . refralnlng from u51ng agr1cultura1 pest control chemlcals
which are also in use in the sane v1c1n1ty for hnman
disease vector control.

C. using appllcatlon methods which minimize the area of
pest1c1de exposure.




It ‘has also been sugqested that u51ng comblnatlons of?_
chemicals which differ in mode: of action may prevent or- delay. the_
development of resistance to. any one material. . This may 1nvolve_. _
changing chemicals from one season to another or using mixtures of -
chemicals, each at a relatively low concentration. However, the}":- 4
'effect:.veness of this. approach remalns uncertaln.; S '




-_repackaged product and the safety of the repacklng process._

'B. Hand11ngl Storage and Appl;gagiég sa:ety

9. Correct, ‘and careful handllng and appllcatlon. of chemlcalj'
pestlcldes is essential for safe and effective. pesticide use.: To. .
- reduce the risk of accidents and damage to health or' env1ronmentf-

resulting from misuse of pesticides  and - to maximize the ' |

effectiveness of their appllcatlon,,lt is essential’ that proper}i
precautions be taken in' the packaging, transport, storage :and
- disposal of. pest1c1des and surplus pestlclde containers and. that,.
‘necessary equlpment and. proper tralnlng in appllcatlop technlques'*
.'be. prov1ded to the users._ R . : '

10. Standards of packaglng of pest1c1des should be spec1f1ed n
tenders and should be:adequate to withstand the cgnSLderable abuse
which' can occur durlng ‘transport and storageﬁx Clear and durable
labellzng of all packages to.-depict the hazardous nature of’ the
contents should always be’ requlved.. ‘The labels should be in: an
" appropriate language and should be con51stent ‘with 1nternatlonally
accepted standards such as those. specified. 1n the FAO Guidelirnes
on ‘good. Labelllng Practices for Pest1c1des. *The dlstrzbutldn'“
pest1c1des 1n 51ngle dose packages or small contalners shoul_

standards and preferably under the control of the bulk.suppller‘whdd
should be fully responsible for the $UItablllty of the new. package
including: labelling: and use instructions, ‘the . quallty of"’-'thej

11, Whlle all empty contalners should be destroyed, 1t would befj

. unrealistic to expect adherence to this rule in countries: where

empty containers suitable for storing liquids are in short’ supply-g
To avoid this hazard, manufacturers should be’ encouraged to: design
- containers, which dlscourage such re-use and to adopt . thls type of
‘container where a suitable design- already exists, 'When:'such .
~ containers are available, the . borrower should. be requlred 'to,
. specify them in tender documents. - The Bank does not approve: of'
re-use of pesticide containers and strongly recommends that lall: - ]
possible deterrent measures be taken but, in instances wherelthe*
only available and suitable package offered by suppliers is a non-
. returnable drum and where destruction of all soundaempty‘contalners
‘cannot be ‘ensured, their" thorough washing with an: -appropriate

“solvent and rumerocus water rinses should be required’to minimize

the risk in the event of re-use. - Flammable containers should be
incinerated in a site where fumes w111 not be carrled onto occupled;
- areas by prevalllng w1nds. : _ -

i “See FAO Plant Protection Bulletin No. 2 iésé,Volrfl3.effﬁV:.




the. adequacy of::

' _Guzdance on thls should be sought from PPDES. S

13, To prevent. _contamlnatl_o-_n_ in the. process - 6ffi_:f"-_'.-péstipide

~ vehicles are used to-tran’sport.-pesticides they should: be. thoroughly
containers into store, a ramp should be provided in the absence of
: result:mg from dropplng to the ground. Any ‘damaged.: contalners
contalners under superv:.s1on. :

©.14. . Persons handllnq concentrated materlals should have protectlvej-
- face shields or goggles, gloves, ‘aprons and. rootwear and_ should be
-~ adequately supervised. It is unrealistic to expect workers to wear .
_more complete protection and respirators in hot cond:.tlons-; “but’
- selection of pesticides should take into  account ‘the minimal'
protection which handlers will: practlce. Materials which are

'12.  Stores should protect containers and their contents from the -
‘elements, be fenced to discourage unlawful entry, have a nearby SR
‘water supply and be adequately ventilated. Containers should be

‘stacked on a hard standing with a sill to .contain spills’ and...”__
.contamers should not be stacked beyond the recommended stacking -
height.  Drainage' from the storage area should outfal_l -inte. an:
evaporation pond to eliminate contamination of streams, canals or -
‘groundwater. = - Where substantlal quantities of" hlghly tox:.c-- N
pesticide materials ' are stored, their presence -may requlre a
Serious Hazard Assessment to. be undertaken. This - 1nvolves ‘the . .

consideration of the klnds of accidents whlch ‘may occur,
endangering the staff people nearly - and . the surrounding -
environment. For such a- 31tuat10n the assessment would detem:.ne-:

a-- : the warm.ng systems :Lnstalled whlch would alert staff and :; -
: o the publlc to an emergency : s :

b'." . the establlshed procedures to deal w1th such an emergenc_y
1nclua1nq evacuatlon of people if 1t should be necessary,

. C. the- avallaba.llty and work:.ng order 'o'ff_ emergency--;_
L _equlpment, and : I ‘ e

d. . the training of staff and thelr regular practlce of
' ‘emergency drllls. RIS o _ : P

distribution, - food ~ materials should = never . be. transported
gimultaneously - with pesticides. .- Vehlcles used ‘regularly "to
transport pest1c1des should be clearly ‘marked and should not be
used to transport food products. ' When other, general purpose

decontamlnated by washing immediately afterwards. ' When offloading

fork  1lift 'equipment to avoid rupture and damage to ‘containers

should be set aside  and the contents transferred to sound_.

llkely to become widely dlstrlbuted should be made available lonly:

in relatively low-toxicity formulations. Arrangements should be .
‘made for the washing and decontamination of clothing and partlcularf
care should be taken to. avoid workers contamlnatlng thelr home2 S
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antidotes should be readlly ava:.lable. With partlcularly toxic

' ‘the correct handl:.ng and application of the mater:l.als 1n accordance
_*--_w1th accepted safety standards. : g :

16 ; Where pest1c1des are bemg suppl:.ed to farmers J.t 1.5 essent_ al

- effect:.vely without close supervision  and ‘that -the: extension

- ‘concentrates and eventual disposal of surplus pest:.cldes and. empty

. arise.-
. ‘concentrates;

environmeht. ' All spllls should be promptly washed down.

- 15, Where pest1c1des are applled by cont ractors they should be'_-* o
requ:.red to take all necessary precautic..s to protect: the publlc."' L
and . the environment. from damage due to spray drift or other -

accidental contamination. Licensing of operators on completlon of

an appropriate course of tralnlng is recommended when partlcularly"'--
" hazardous materials are to be used. Operators and - superv:Lsory* e
~staff engaged in regular spraying operat:Lons should be traxned dn
the specific first aid procedures for poisoning relating to the -

material being used. Hedz.cal services should be familiar with'f'
symptoms and treatment for such po:.soning ~cases - and spec:.fic*"‘

materials it may be expedient to require- the supplier ‘to supervise

that . materials are  selected which ‘can be _--appl"ied: “safel
serv1ces are adequately supported and tralned “inc the use of 4_the
give appropriate advice; including advice for- on-farm storage of

contalne_rs and calllng_ on specmlis_ts _1n past: co_ntrol when problem

‘dilution and m1x1ng, : appllcatlon technlque _
suitable appllcatlon equipment, clea_n51ng -and -maintaining spray
equipment -and ‘precautions to ‘avoid environmental damage throl gh
spray drift or leaching into streams or groundwater. Equipment and
clothing needed for the safe and effective use of pest1c1des 'should
be easily available and all reasonable measures should be ta]cen to
promote its  proper use and ma:.ntenance. = Farmerxs. shoul
instructed on safety: precaut:.ons, wearing . a su:.table protect
clothing, the importance of: decontam1natxon and : of  avoi ing
1ntroductlon of pest1c1des ‘into the household env:.ronment. ‘They
should'. also be able to recognize possible early symptoms of
polsom.ng ‘and be aware of the need ‘to. seek medical ass:.s ance

17. The selectlon of chemlcal pest1c1des for use in agrlculture
should ‘take account of. the safety and effectlveness of alternat.tves
under  local climatic ~ and environmental ‘. conditions, - thelr-
compatibility w:.th Integrated Pest Hanagement the exlstence ‘of
national or: .mternatlonal regulations or recommendations: regardmg
use - of = particular ‘materials ' for particular - crops cand-+ the
rel:.ah:.llty of potentlal suppliers. to deliver products of -
quality, approprlately packages and backed by well . qual:.f:.ed
technical advice and ‘support. In addition the 1ndlgenous
capab:.l:.ty for. handllng tox1c materlals and regulat:.ng thelr

7




1.19. Certaln products, notably many of the chlorlnated hydrocarbonff.
_flnsect1c1des ‘have characteristics of excessive persistence in he
.,;env1ronment bloaccumulatlon in tissues,. bxomagn;ftcatlon in food'
~chains' .and 'in .some cases -carcinogenicity or ~cause - genetic;
_ﬁ [:abnormal:.tles. They should not be used for: agr1cultura1 purposes---z
" but some which have environmental hazards but low health risk may:
. be considered for other purposes such as disease vector controla
- .where the rigks are minimized and satisfactory alternatlves ‘do- notﬁ
- - exist. Compounds ‘containing Mercury, Thallium, Lead, Ca ium’ or
o _Selen:l.um are all ‘unsuitable for agr:.cultural use. '’
. products: havang high vapor pressures and relatively h:l.qh tox:.crl::.es
- .are too hazardous for use by small farmers who do not have sealed
rj;storage compartments for graln. : : B RS S S

20." Not only 'actlve -1ngred1ents but Lcontamlnants:f" i
'formulatlon,may also be harmful. . Suppllers should be requlredV in

- reputable laboratory showing the formulation to be free of such a
‘contaminant or : that the - content of such ‘a- contam:l.nant meets'

y.spec1f1c purposes under close superv151on.

21. . Preference should be glven to products whn.ch are reg:.stere
Sdnts he country of proposed use,  if such regulatory authorlty:-.-
yex1sts, .or which are- already reglstered for an 1dent1ca1 use in‘'a:

. country where' capablllty ‘exists to ‘evaluate their eff1c1ency, i
“toxicity and ‘long term effects. Products which do not meet this
’;requlrement should be con51dered only if thelr use for thevsameﬁ[

T A current copy of the C1a551f1cat10n is avallable for*f

*52 ;'_AGR and PPDES 1ntend 1ssu1ng and perxodlcally updatlnqdaJ

E dlstrlbutlon should be taken 1nto account.

_18.- The world Health Organlzatlon perlodlcally' rev1ses§ and-_
“reissues its Classification of Pest1c1des by Hazard. This llstsgﬁ_
‘technical- products by their. generic names, tabulating: them in:
categories ranglng from Extremely Hazardous to unllkely'to present'{;.
‘acute hazard in normal use. Guidance is given on use of the tables?J-f:
;to assess the: hazard of partlcular formulations. - Haterlals llsted--u,
in Categoriés la Extremely Hazardous or 1S Highly Hazardous: ‘are. -
-unsuitable. for use by small farmers and should only be’ con51deredgej
. for use in 1large scale operations if all necessary tra:l.nlng,:
-Hprotectlon and superv151on can be assured. O S

2

appropriate instances, to provide analyses by an. 1ndependent.andg

'1nternatlonally accepted limits for use of the formulatlon:for?

,}reference 1n the Sector lerary..

_gf;Supplementary Technical Ncte listing specific materials. andﬂf
. -formulations, the use of whlch should be avolded.or strlctly:ﬂ
:-_llmlted. _ : . RN




purpose has been rev1ewed by the FAO/WHO Joint Meetlng on_" __:
' Pesticides Residues 1 and acceptable daily intake and max:unum_

residue levels subsequently recommended to the Codex Committee -

on Pesticide Residues 2 or if the material has been registered or-',-'-‘-_
reviewed for a similar rather than identical appllcatlon.- In both )
these latter cases spacial provisions must be made to monitor crop--
residue levels and the manufacturer may be required to submit
information regarding residue decline rates and tolerances and an il
analytical method suitable for monitoring residues of the pest1c1de-?_ e
-and s:.gnlflcant metabolltes and degradat:l.on products. :

22. When pest1c1des are to be used on food crops it should be.
- ensured as far as possible that FAO/WHO maximum residue limit
‘recommendations will not be exceeded. In the case of crops which .

make a s1gn1f1cant contribution to the: d:.et ‘maximum residue levels

~ must be viewed in the light of the need to ensure that acceptable 3
"daily intake levels are not exceeded. Where such materials are to

be used on food crops for .export, compliance: with such" acceptedlj

" residue. limits or tolerances established by the 1mport1ng country,
must be assured. If a pesticide is' being considered .for which:
. registration in developed countries precludes its use for treat.mg:

forages and crop residues subsequently to be' fed to :animals,’
provision  should  be - made to prevent such feedlng of‘ treated<
materials to anlmals.j___ : : ;

23, If a proposed pest1c1de is not. req::.stered in the country ofi
proposed use but a pesthlde ‘regulation- author:.ty e:nsts, the

‘necessary. steps to assure registration should be taken before 11:’]_‘;_
is introduced into the country. 'Such registration should establish -
labelling requirements for the product and requ:.re the provision. . -
- by the manufacturer of partlcular information on the materlal'sw;j;
toxicity and per51stence and  the movement of the material and =
. possibly harmful breakdown products in the env1ronment if n.t :Ls not'---_ e
'--readlly ava:.lable in publlshed l:.teratures ' ~ =

24. Selection of pest1c1des should be based “on: a careful,'
evaluation of possible hazard to the environment. and to 1mportanta-_;" T
-~ natural resources. . For example, materials having acute tox:l.c:.tyj_ ELIRTR

~ to fish or aquatlc invertebrates should not be used where there are.
aquatic resources which could- be adversely affected by runoff, G
drift or soil erosion and those highly toxic to honeybees. should -~
- not be used when .they will present a threat to ‘important
pollinators. - Information on toxicity:  to non-target organlsms;..f?-f_
'should be avaJ.lable from the manufacturer J.f 1t 1s not J.n the

1 FRO publlshes perlodloally reports and supplementsf}‘-_f'.. __-::' :
: recommending max:unum res:l.due -1imits in food and l:t.vestock.:'.__.---

,feeds.

2 The . (’:omm:.ttee 1s respons:l.ble for development of 1nternat1onal{:}-:'

limits for residues in food within thes - Codex Allmentar:l.us_ '

Commission whz.ch is a jcu.nt FAO/WHO food- standards proqram. ;

S.




S publlshed literature. Any use of pestlcldes should be de51gnatedf_

- monltorlng program should also be 1mplemented.
-p.”- Procurement of Pestlc;des | |
'25. Wherever'p0551b1e competltlve tenders should.be sought for'thef7
. sources offering different materials in field tests is necessary. =
_to .evaluate their = relative =~ efficiencies. - Where adequate

'1nformatlon is available; eff1c1ency weightings may be glvenito;ﬂ-
‘different’ materials and used in the evaluation of bids but to do :

- :of control than another so requiring fewer appllcatlons, the: saVLngf

. would be considered. The specification should define. all- theﬂg_
-critical characterlstlcs in the formulation coverlng such aspectsa;

‘emulsifiable concentrates;, or particle size in the case -of" dusts'
- ‘The manufacturer should certlfy that the product. is exactly the

-1ngred1ents “and manufacturlng process) -as ‘that marketed !and".
"-colorants or dyes which Wlll per31st under antlclpated storage?andgang

packaging and labelling which are necessary for product protectlon;

to minimize the area of exposure, but when materials known!' to;jﬁ
present a significant environmental risk are used an. env1ronmenta1¢@_;

supply of pesticides. . In order to evaluate tenders from different: -

so, the welghts must be ‘made ‘public in the documents supplledstoﬁg
potential bidders so that in making offers they are aware of the.
conditions under which’ thelr ‘product will be- evaluated.* snchi
weights may be used to reflect the advantage a partlcular‘materlalﬁ
might offer by controlllng ‘other pests besides the one for: ‘which:
the spray ‘is- intended, by belng less harmful to- predators, or by "
‘being less: dangerous to handle and apply.  Where. dataim -3
insufficient to apply “such" efflclency factors, ~materials are
compared on the basis of their cost per un1t area.whenkapplled in
accordance with the local recommended.practlces in the country and
taking account of the manufacturers- recommendations, . at the: ratef
and. frequency to. control the pest concerned. - ‘Where one materi
has been shown in trlals and in practlce to offer a’ 1onger'perioda

in appllcatlon costs needs to be taken into account 1n evaluatlng‘
blds. B : : _ - _

26. To enable dlfferent suppilers, each formulatlng a partlcular,
active ingredient under - one or more different trade names: to.
'compete, the invitation to bid " and tender documents should use the,_,_
accepted generic name or names of the material or materlals which =~
‘as  ‘solvents, emulsifiers, and - surfactants - .in° the ' case  of
‘or suspensions, which may affect the performance of the" pest1c1de
same (in terms of physical and chemical  properties, formulatlngg
reglstered in the country of origin, or be w1111ng to state: anyfe:
‘deviations and. prov;de an acceptable rationale for them. Materxalsw;
to be used for sSeed treatments should be formulated with warning -
handllng condltlons.r

27. The speclflcatlon should 1nd1cate any speclal features of??f

ﬂdurlng handling and storage and to ensure effective use. ' It should
requlre packaglng ‘and 1abe111ng to be conslstent thh accepted;;h
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product has such outstanding advantages over other products on the
“market that it would not be technically justified to.use anythlng

. .with the supplier. In such cases prudent enquiries should: be made -
- to determine the prices paid by ‘other recent. purchasers of thei-*
- product in order to ascertain whether the price being quoted isia’
-fair one, tak:.ng account of the quantlty belng ordered and del:.very R

. shopping may be resorted to, . obta.uung quotatlons from at 1east--l
_three dlfferent suppllers. ' . S

~standards. Reference may be made to 1nternat10na11y accepted I
packaging and- labelling standards such as those described in BAO'
Plant Protection Bulletin No. 2 1983 Vol. 13. In the case of =
products which are not water soluhle, the sianufacturer should be - - -1
required to recommend and . prcv1de a suitable solvent for washlng'_ c
application equipment and containers. Where available, containers
Whlch dlsccurage re-use for storlng llqulds should be spec1fied.‘-'

28. Where cnly a- smgle product from a -single manufacturer 1s_'_
effectlve in controlling a particular pest or. where ' a s:.nqle :

else, direct purchase may be resorted to - follow:.ng negotiations

requlrements .

29. Where quant:.t:.es be:.ng purchased are small so that competit:.ve _
bidding -would not be an efficient means of- procurement ‘local -

11




. ‘with ‘them. In the case of pesticides in the "highly tOch":

" .concentration in the formnlation, ‘other ingredients in ‘the

ANNEX 5

HAZARDS INVOLVED IN THE USE OF PESTICIDES

' Acute TOX.‘LCl‘t} of Pest1c1des

: Pestz.ca.des may - be pmsonous J..f swal}.owed J.nhaled,.
' absorbed ' through the skin. - They may cause - 1rr1tat10n or
inflammation of the skin, eyes, or resp:.ratory tract {( dermatitis
conjunct1v1tls, laryngltls, ‘pneumonitis).  Some- pesticldes may:
cause: allerq:.c responses in some or all persons conung in contact

- ‘category, doses as low as a few drops, ingested by mouth or
absorbed through the skin, could be fatal to an adult human ven
smaller quantltles may be fatal to children.;_ -

Pest:.clde products vary w1de1y in thelr tox1o1ty to 'humans,_
depending ~on  the toxicity of the active 1ngred1ent - its

£ formulatlon, and other factors. Some preducts are lughly tox c' by:
o mouth but less toxzc by skln contact. :

_ . Table 1 ~summarizes the crlterla which determ:.ne ;fthe
classification of the tox:.clty of a- pesticide. . "LD-50" in ‘the
median lethal dose, that is the milligrams of toxicant per k:.loqrami
- of body weight lethal to 50% of the test animals.  "LC-50" is the
. median lethal concentratlon, that is the concentratlon of tox:rcantj.‘.-
in milligrams (ug) per. liter of air which kills 50% of the:test
.animals following a given exposure tme. .. For: each category, ‘the

. quantity probably lethal to an adult man is given. "Signal 'words'
'~ required on label” are those requlred by the U.S.. Federal. pestlclde.-:
o laws and regulatlons (see the sectlon ent:.tled PARTS OF: THE LABEL) )

Lo It is the responsxblllty of the manufacturer of each PeStICldef
product to determ:.ne its toxlclty, and to give label ‘directions on
- safe product use and what to do in case of acczl.dental poisoning.
- The necessity for persons planning to ‘use: pesticides to he:
. thoroughly familiar with their toxicity and all: safety precautlons_
set forth on the label cannot  be met, ‘or ‘if the necessary.
. protective ‘clothing. equlpment as’ spec.tfied on the label are not
. available, or if their use is not practical or feasible, the
 -product should not be used. A less toxic product of another pest
control strategy should be suhstltuted. : :

* Verbatlm from CDC. 1981. Insecticides’ for the. controlf? .
) _1nsects publlc health :.mportance. _ _Atlanta, GA ppP. 194-;__:»5_ e
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treatment of organophosphates poisoning. Timely administration of .

ftherefore, 'is to ask . the physician who would be : called : in

- Carbamate pest:.c:.des

| Chlorlnated hydrocarbons

The tox:.c actions of the varlous classes of pest1c1des to '
humans are summarlzed below- . ,

" -Organophosphate pest1c1des

| The phosphate ester group of pestloz.des 1ncludes some of the :
most toxic pesticides as parathion. . On the other hand, other .
orgariophosphates, including those most often used in public health, -

are only moderately toxic and some, notably malathion, when.f_'.. o

formulated and used correctly are among the safest insecticides.

Parathion has been implicated in more- pest:l.cldes po:.sonlngs than

any other pest:.clde .

Symptoms of organophosphate po1som.ngs include headache,
nausea, sweating, blurred vision, chest tlghtness, abdominal pains, -

vomiting, and diarrhea. Onset of symptoms is rapid after heavy
eyposure. With some organophosphates, especlally if the: exposure_';j’- o
has not been massive, onset of symptoms may be delayed for several
honrs, but rarely longer than 12 hours. .In . more: advanoed:-’-f,._
poisoning, difficulty in breathing, tremors, convu151ons, collapse, ST

cona,. pulmonary edemna, and resplratory fa:.lure may follow.
Fortunately, hlghly speC'.lflc ant:.dotes are avallable for the
atropine sulfate, alone or in con]unctlon with pralldoxme chlor:x.de :

{2=PAM) ‘can save v:l.ctlms Who have absorbed several t:.mes a fatal
dose. : :

An 1mportant precautlon prlor to the use of organophosphates,

emergencies to ‘obtain the ‘necessary literature and antidotal drugs.
The physician should also be glven of copies of the labellng of the
product(s) to be used wh:.ch w111 conta:.n add1t10na1 mportant
spec1f1c J.nformat::.on. o . &

. The carbamates act almost like organophosphates. They' 'prodtice'f"

the signs and symptoms of poisoning; however, the injury they cause_‘..‘f_
can be treated more easily by a physician.’ For thls reason, most.}-_",:

carbamates are safer than organophosphates. =

Chlorlnated hydrocarbon 1nsect1c:|.des have probably been usedf?-- :
in larger quantities than any other group of synthetic pest:.c:.des.
. Their mode of action is unknown, even though much research work has = .1
" been done in efforts to uncover it. Like the organophosphates, the . =
_chlorinated hydrocarbon insecticides also vary widely in their. ..

acute toxicity. Aldrin, dieldrin, and endrin are highly toxic .
products, whereas DDT, BHC, chlordane, and other are 1ess tOXIC. Coiek




.Fortunately, only relatlvely few cases of acute: pesticide poiscnin
-;have resulted from the use of chlorlnated hydrocarbon pest1c1des.¢g

‘CHRONIC AND SUBACUTE PESTICIDE POISONING

: pest1c1de-treated areas.

The most frequent  source of acute poisoning fromreﬂ'{ o
. organochlorine pesticides has been dermal exposure to massive doses
of concentrated liquid formulations from spilling material on the -

skin or on nonprotectlve clothing. Symptoms of acute p01son1ngu'

indicate stimulation signs and symptoms of - polsonlng ‘include: -
headache, nausea, vomiting, general discomfort and dizziness. ‘The - i
person also may be unusually excited and/or irritable. With more -
severe. p01son1ng convulsions follow; they may even appear WLthout'_;

the warnlng symptoms.. Coma may follow .the convulsxons.

, Chemlcal analy51s of blood samples may ass1st in the p051t1vef-*nf
diagnosis of chlorinated hydrocarbon poisoning. --In- fatal cases, . .
postmortem  findings are nonspecific. There are no specific -

antidotes available for'p01son1ng'by'these compounds, the physician:
is usually limited to symptomatic treatment of poisoning victims

'Fumlgants and solvents'f

Too much exposure to ‘these compounds may make a person seemf‘“
intoxicated. The signs and symptoms are poor ‘coordination,
siurring speech, confusion, and drowsiness. - Repeated 51gns or

exposure to the fumlgant.“methyl bromlde has caused: perman nt:

internal injury without early s1gns ‘or symptoms of poisoning.i A"
fatal dose of methyl brom;.de may be absorbed before symptoms_'-
appear.- 5

Plant*derived pesticides

‘Some plant-derlved pestlcldes, such as nlcotlne,-are}v Ty
tOch, but most are not. Technical pyrethrum may cause allerglcj
reactlons.z Some rotenone dusts 1rr1tate the. resplratory tract. :

_ Repeated exposure to subacute 1evels of pest1c1des may havei{j
cumulative toxic effects and result in. gradual onset of p01son1ngﬁ*h

symptoms. Workers handling pesticides over prolonged periods. of_73
time are exposed to this risk as well as persons worklng lni‘"

. The potentlal effects of repeated exposure to pest1c1des uponq_‘*f

humans are difficuit to predict from animal experiments; therefore, = |
much of the knowledge about ' these effects develops slowly from = i
huran experience. - Organophosphate and carbamate- 1nsect1c1de53¢;;*
 inhibit a wvital body enzyme, cholinesterase, and this inhibition =

can be detected by approprlate tests of small blood samples beforef 

more severe poisoning symptoms occur. This offers an opportunltyfg?;
for ' early detection of low-level exposure of workers . to
organophosphates. Workers may be removed from further contact‘W1th*

the pestlclde until thelr chollnesterase level has returned tof










DIRECTIONS .

FIRST AID PROCEDURES

- Read the directions in the "Statement of Practical Treatment" .
~on each label. The label is the most important information that . . |
can be given to the physician in the case of suspected pestlcldef'
. peisoning. Pesticide on the skin should be removed as' quickly. as. i
possible. ' Remove all contaminated clothing. Prompt washing may ' -
prevent sickness even when a person has been exposed to a- largef;_ '
amount of a pest1c1de by spilling the compound. ‘Do not forget. halrEV
and fingernails. Eyes may be rinsed with water or saline solutioc i
Water-wettable powders or suspensions are easy to remove'w1th.plalng C
water, as are most emulsifiable concentrates . and emulsions. .
Solutions of pesticides in petroleum oil or other solvents ‘are.
harder to remove without soap or a detergent. Detergents work
. better; washrooms and emergency field washlng facilities- shouldf;
- have detergents rather than  soap. .In - cases of pestlclde?. g
inhalation, get the victim to fresh air- xmmedlately.. When;l,
pesticide has been splashed into mouth or swallowed, rinse the
mouth with plenty of water and go or be taken to a- ‘physician

.1mmed1ately; It is sometimes dangerous to 1nduce vomltlng,ﬁvf
- especially in the case. of volatlle organlc solvents. FOLLOW LABEL .

REPORTING ANb'cLEANUP OF PESTICIDE SPILLS .
| Minor sgills- |

Keep people away from spllled chemlcal. If the pest1c1de t.vaels.__-;:'..g__.=
spllled on anyone, give the approprlate first aid and decontamlnate;ﬁ--;*
them immediately. The: area should be roped off and flagged and
someone - should be present to warn. of danger. - Confine: the splll,,e'3
if it starts to spread, dike it up with sand or soil. Use an. - o
absorbent material, such as sawdust, soil, or any. spec1al producte:; 3
made for this purpose.- Shovel all contaminated material into a .
leakproof container for disposal.  Dispose of it as excessf“f*-”
pesticides (See Chapter 7). Do not hose down the area - thle H
spreads the chemical. Put something ‘on the: sp111 to stop thefa-‘
chemical action. Common household bleach or a solution. of lye or ;. .
ammonia can be used. Call the chemical manufacturer if in doubt i
about. what to use. To avoid hazards of contaminating workerag&-
cleaning - up the spill, always work carefully and do not: hurry vl

Restrict entry to the area until the splll is cleaned up.




"~ children. These areas should be identified w1th promlnent water-'“
-_proof signs over each entrance. : _ P

Ma]or sp;llg |

For spllls too large for the personnel on hand to deal w1th; ‘
~or in cases of doubt about proper action, call the manufacturer :
for heip. .In either case, keep people awvay, give first-aid as-
-necessary, -and confine the spill. If a major pesticide’ Splll-

. occurs on a State hlghway, county road or city street have - someone;
call the highway patrol, sheriff of city pelice for help. (Carry - i -
" these telephone numbers with you.) Dec not leave the site of: the . { ¢
- pesticide spill until responsible help arrives. Report all major--'*”"

spills by telephone to your State pesticide regulatory agency. :
water 1is contaminated, notify State health officials,: reglonal,'

- State, or Federal water quality or'water'pollution authorlties, andnffff;i
the State fish and game agency. ' : , e

STORAGE OF PESTICIDES :

All pest1c1des regardless of quantlty should always be storedt

- in the original labeled container with the label ‘Plainly v151b1e.:jf.
- Pesticides must never be stored in any other container,’ espec1ally-*}g
- not in'old bottles or other container where they could be mistaken - |
for food, beverage, or drugs for humans or animals. Pesticides |
must. not be stored near food or other items which may become = .

' contamlnated by spllled materlal volatile pest1c1des, odors, etc.ng_}

Larger quantltles of pest1c1des should be stored in warehouses".-

 or warehouse - areas specifically designed for this purpose.k3=
- Ideally, pest1c1de storage areas should have concrete floors iwith:

drainage to a sump or other helding area where contaminated water
can be decontaminated before release. Earthen'or wooden floors are
difficult to decontaminate. The storage area should. be: dry and
well ventilated. ‘Some  pesticides must not be stored. at
temperatures below freezing, while other cannot be stored at>h1gh__
temperatures. Specific storage requirements. of .each pest1c1deh
product should be ascertalned from the label and complled w1th"

Pestlclde storage areas should be locked and secured,aga nst5.
theft and the entrance of unauthorized persons,’ espec1allyf

A complete 1nventory of all pest1c1des in the storage area lsiji
 essential. The age of pesticides in inventory should be monitored

to prevent them from beccming unusable due to deterloratlon.“?lngt
case of emergenc1es, a list of products stored and their locat ons
should be glven to safety and f1re department personnel. :

all pest1c1de stocks must be examlned.perlodlcally for leaksaf'

. or any signs of deterioration in containers and for spills. ‘ Any-

spllled.materlal or broken containers should be'completely removedff
and the area decontamlnated and cleaned promptly.

7 .




concerned - agencies shotld be familiarized with ‘the " pestlcxdeh
storage area and the operating procedures of the facilities. :
- workers and supervisory- personnel storage’ area 1nvolved An th
-;handllng, Transportatlon, and storage of pestlcldes should a

' and.packaged -deteriorate upon-storage, especially. under condi:
.. of "high temperature and high humidity. - Such deter;oratlon ma
- include loss of active ingredient due to chemical’ decomp051t1on_
,_loss -of emu131f1ab111ty in the case of emulsmflable concentrates,g_
: compactlon and . caking - in the case . of dry . formtlatlons, e
- corrosion or deterioration .¢of contalners and labellng.f;

e ;aglng. N
2 aotlve ingredient: tend to lose active. lngredlent more’ rapldly thanﬁ
‘more concentrated pestlczde forms.  Some liquid- pest1c1de products:

o tend to develop gas upon deterioration which may’ make’ contalne_

- conta1ners.~_

- or more  of these. ways may cause Very serious problems.,ﬂi

: unsultable for their 1ntended pest control use, their safe d;
' may present an ‘even blgger problem. : _

of pest1c1des for use in other 'countries and in making arrangemen
- for thelr transportatlon and dellvery' to ~be aware of thes

Steps should be taken to make certaln that run—off water from*ﬁ-f['
- cleaning in pestlc:de- storage areas will not _contamlnateg -
residential areas or bodies of water. The storage areas should be

diked or otherwise arranged in such a wav that ‘all. run-off wateru;

. ~can be trapped a suitable pool or - 'sump for properfﬂ
:decontamlnatlon and dlsposal. _ a _-"- RS -

Sznce pest1c1de flres present grave dangers, flre preventlon;t

and protectlon measures in pesticide: storage and: warehouSLngga' asﬁ :
_are partlcularly 1mportant. ‘These should' include effective
- detection systems and use of spark-proof’ electrlcal wiri
eequlpment such  as. safety: lamps,"motors, switched, outlets, .

Pesticides should be. kept ‘away from steam: llnes,_heatlng unlts;
exposed.wlndows, and other heat _sources. o G

Local 901109; fire department publlc health and 'o_herﬂ

Many pest1c1des, no matter how well manufacturedgp_h;;h

pest1c1des convert 1nto more tOch (to mammals) substance

In general formulatlons contalnlng low concentratlon

very hazardous to- open and lead to eventual exp1051ve rup =

Stocks of pest1c1de products whlch have deterlorated 15

difficult to handle and transport them‘w1thout.breakuge and spills,
which present serious human and/or envircnmental safety hazards.
If such- products deteriorate to. the point  where they becomeh

It is very 1mportant for persons lnvolved in the purchh'4“'

tc,@fﬁ




“person, company, or other organization who received and emptied
the full container.: Improperly handled or stored "empty" pesticide
- containers or surplus ‘pesticides may present: or become a'serious
'=safety ‘hazard to people,_ especially chlldren and. unsuspecting:
persons, ‘and to- llvestcck pets, ‘wildlife, fish and: many  other:
‘forms -of: llfe. -They may cause contamination of water, sorl,
-air, and have many other adverse effects. Safe ‘disposal of g
-pesticide containers and. surpius: pest1c1des is: therefore a
‘essential, -although sometlmes neqlected step 1n the_ ‘proper
o handllng of pestlc:.des. L e ;

- .attention in recent years, but no truly: satlsfactory cr'unlversally
'appllcable solutlcn has been ‘found to date. 'This is not surprising
~in light of the fact that. -pesticide . contalners,-as p01nted, )4

- previously, have to be very durable to afford adequate- protection
- of -‘the: pest1c1de product during transportatlon, ‘often over great
'-dlstances, 1nvclv1ng'dlfferent.modes of transportatlcn.and rigorous

- under conditions of high moisture and humzdlty. -on the: other'han
it would be very desirable for pesticide containers to.-be easzly

-+ No technology has bee developed to date which would 'satisfacto
" fulfill these seemlngly lncompatlble requlrements.,- Tec
_ pesticides to be. formulated ~or. formulated pest1c1des

- rarely in containers ‘smaller than - 30-or-55-gallon. drums.;h “If
f-nelther re—use nor return +to the supplier are fea51ble, large metal_
* drums may be sold to a cooperage firm equlpped to handle drums:
ffcontam1nated with toxic materials. If this is not" possible

rmust be found for the safe destructlon and dlsposal of such drums

. and: from State to State and are subject to change as new and bett
. 'methods for: dealing with this problem are developed. Therefore*
o it is not p0551b1e to supply generally appllcable instructions at-
" this time. Persons, companies, or -agencies can jointly develop
suitable procedures. No fast easy and safe methods fcr handllng?

problenms. Acqulsltlon of pesticides for use in troplcal countrles;f;s
should be scheduled and implemented so as to minimize stcrage,tlme}j.“
-~and remove the pesticide from the orlglnal supplier to its ultimate:
- user as expeditiously as possible. Sometimes, pestlcldeS'w111 have
~ . 'to be held over from one season toc the next. ' Such ‘storage- shouldf
' "be held to a minimum, and under no. circumstances should th r &

between manufacture and use exceed 24 months.j__t
DISPOSAL OF PESTICIDE CQNTAINERS AND SURPEUS PESTICIDE
The proper handllng and dlspcsal 'of emptxed pestlcide

contalners -and. leftover ' or = unwanted pestlclde products,
concentrated of dlluted is. ba51cally ‘the respon51b111ty of the

The problem of how to dlSpose of used pestlclde ccnta‘ er:
especlally large, ‘heavy. steel drums, . has received a great deal of

handllng during transfer from one vehicle to- another, and storage

dlsposable after they have beern emptied at their final destlnatlo"

repackaglng are usually ‘shipped in bulk or in larger contalners,:

ayS’

Appllcable laws and regulatlons vary'greatly'between.countries




-thls problem have been perfected to date.
: safety reasons, pest1c1de containers: should be’ emptled careful ly
~and completé&ly. - Emptied pest1c1de containers are never- completely
":'_envz.ronment if not properly handled. - The same is: true ‘of 1eftoverﬁ*

- or unwanted pest1c1de products or dllute -tank mlxes of.- pestn.c:L' s.

" minimize the hazards. :u_wolved 1n d:.sposal of pest:.c:.de conta:l.
. or surplus pest:.c:Ldes-- . _ L

Pestz.c:.des ‘are expens:Lve and for economic as well as. for-_'“

"empty" and, therefore, are a serious ‘hazard to people or: the

The follow:.ng procedures | are commended to elz.mlnat'

L : After
"-.emptylng, -drain. the conta:.ner 1nto the spray tank i
- vertical : pos:.tlon for 30 seconds. “Then rinse three tz.me
‘drain’ into ‘‘the - spray tank in a' wvertical . pos:Ltlon “fo C
. 'seconds after each rinse. . Use one. quart for each rinse. for:
L a l-gallon can, -1 gallon for each rinse- for ‘a’ 5=-gallon can,.
~’and 5 gallons for each rinse for 30- or 50- gallon drums
- “This. "rinse and. drain procedure" has been found to: be. a
"~ simple,’ qulck and economical method for s1gn1flcantly reduc1n'
.~ ‘the 'potential hazard of used. pest1c1de cans and drums.  Thi
. ‘procedure will. render the contaa.ner ready for proper d:Lsposa'
“but NOT for reuse for other purposes. Ne amount of cleam.ngj-
‘" .or decontamination’ at the user ‘level, :mcludlnq rinses with:
"'--:detergents, caustlc soda ‘or . other purposes. kR part:L

-.._"an:.mals. F:Lnally, rinse. water should be d:.sposed of 1n:.
- _a way as: to avo:.d env1ronmenta1 contamlnatlof,}; S A

L The EPA d1v1des types of pest1c1de contalner '1
based on suggested means of d:l.sposal- L o

_],j'-.w-;w ' These are contalners whl.ch w111 urn
orands prev:Lously held orgam.c or organometalllc pest1c1de yoy -
. -not .organic mercury, lead, cadmium, or arsenic compound'”r
:'I'hey may be- dlsposed of by burnlnq them 1n a spec1a1 pestic_ld

.j:buryx,ng them s:.ngly at least 18 ‘inches below the surfa'
- ‘open fields, or burn.tng small numbers of them as direct -
"State’ and local regulations. In burnlng pest:.c:.de bags_,-
e boxes,. fiberboard drums, etc., care must be taken ‘_not o
L expose people or an:.mals to the smoke or fumes from the fir :

Group II contalners- y 'I'hese are contalners whlch w111 no,
" “burn and.-held organic or organometalllc pest1c1des, “‘bu
- ‘organic’ mercury, ‘lead, cadmiunm, or arsenic compounds.va;
: -dlsposal rinse "the containers three times.  Many" large;
7" containers in ‘good 'shape can  be reused by the ‘supplier
o Return these to the pestlolde manufacturer or formulator.,

10




',punctured- Small hand-51ze pestic1de ‘aerosols or pressurizec
‘sprays  should be sprayed ‘out completely, then buried as describe
‘. above . without  puncturing or . crushing. = Heavier pressurlzedi

icare must be taken not to expose people or anlmals to the smokefori
?fumes from the flre.l" - TR B : o :

. larger quantities than needed for one season. If however
=becomes necessary to carry. pest1c1de stocks over to the 't

- 'with ‘the label plainly visible (See CHAPTER 6 -- STORAGE O
. PESTICIDES). = Partially" f111ed containers should .be' tightl)
. ‘reclosed and- a notatlon.made on the container label or tag: attached:
'to the container ‘indicating the approx1mate quantity of pestlcld 5
‘remaining. Pesticide storage areas should be kept locked in‘order
koo prevent access by unauthorlzed persons (partlcularly chlldren ¢
theft etc.-.fts- S e o ,

‘*quantltles of unwanted or leftover pestlczdes is to use them up.-in:
- ‘accordance with the directions and safety precautions on the label.
. “Surplus tank mixes of pesticides can best disposed of \in the same
~‘manner..  All safety precautlons and 11m1tatlons ‘on the 1abe1 mus'
fbe carefully observed S o _ S o

drum reconditioner. The contalners may be sent or taken to
‘a place that will recycle’ them as scrap metal. ~All. rlnsedh_sﬁ?
- containers may be crushed .and buried in a sanltary landfill,}_

'-Follow State and local standards.

" These 1nc1ude any contalners whlch,-

:fheld organlc mercury, ‘lead, .cadmium, arsenic, or 1norganlcgz:
-'_pest:.c:.des. 'Rinse them three t:l.mes and bury them _ in-a oo

'-Fsanltary 1andf111._:”

Pesticide- conta:.ners whlch are under pressure must not--;_:,b

pest1c1de containers such as fumigant containers should be emptie
completely, then returned to the suppller.“s' :

In burnlng pest1c1de bags, boxes, flberboard, drums, etc.,j

Pestacldes should not be purchased or: stocked by the'user in®

season, they must be stored in the orlglnal,.labeled container,

'f In determlnlng pest1c1de requlrements for the next'season,_

- 'leftover stocks should be taken into consideration and shou1d~he;
'-;used up flrst at the beglnnlng of the next season..- 2

The' safest and most effectlve way to dlspose of 'smallg

11




. ANNEX 6

. FIELD METHODS FOR MEASURING SLOOD CHOLINESTERASE ACTIVITY

';40t:gqnoph63'_ph6rﬁa:_ ih_l_dcj:icidel_‘_a_fe 'él_;glin'n_a:tnfaiq{_i (Ch!:) : inhibitors and the del:emmuon

~ of bleod cholinesterase activity is a good indicator of operators' exposure to this group g

.. insecticides, :i.e. his adherence to recommended precautionary measures. Becsuse operator:

~ may have to be withdrawm from exposure if: cholinescerase:decreases significantly from . o
vell-escablished pre-exposure value, their blood cholinasterase activity should be determinsd
regularly whenever exposure to organophosphorus compounds of moderate or. higher toxicity is-
prolonged over several waeiks, =~ .0 o oo e T e e

' ingestion or massive skin contamination) a rspid fall in cholinesterise activity takis

. .place.  As a ‘tule the fall in setivity corresponds wich the severity of symptoms of

- .poisoning. The cholinesterass determination in such cases enables the physician to confi
- the diagnosis of poisoning, and later to follow the (biochemical) recovery of the patient

! In a case bf,icei’dént‘;l-.mdauﬁe.-'._'_t'ci.in'_ﬂ.'P.ft‘ﬁai?h".."?‘.‘.‘.’ﬁ!' insecticide (aceidencal .

_ Duﬂ.ng Iday-ca-dly cccupational exp sure to "ot"ggnqﬁholpho_tt.:,__'-:i;'gi.él:'i_éid:ci_f,'_ : t_:hg:.'_:b‘lp‘ :
‘chelinesterase activity ‘may be_cqns-.re’duced-."-sloulzj;. 'In such a case it is possible to -

' a reduction ‘of activity in the complete abssnce of symptoms, and blood cholinesteras

. detérmination :serves as an index of absorption Of ChE insecticides. In these.cizrcumsta

. it is unususl for symptoms of intoxication to occur until the reduc;ion -of cholinescerase
‘activity is profound (more than 50Z).. Thus cholinesterace determination is being used wide

as'a valuable tool im the surveillance of workers exposed to this type of insecticidi

~ - . Many methods are available for determing biood cholinesterase ‘activity but. oaly  few
ire considered feasible for. field use.. Most methods are based on the messuremeat ‘of tha
__ product.of the reaction between the substrate (e.g. ‘acetylcholine or acetylthiocholine) and "
~cholinesterase. Some methods wmessure the amount of acetic acid liberated. by ‘a known amount
of blood in & given time interval and others measure the amount: of choline iiberated. For:
- accurate msasurement of either of the two hydrolytic products, very complex equipment ii
- required. . However, in severai methods designed for field use a simplification of the: .~
procedure vas made. The two methods that seem to be suitable far field or simple laboratory

: . conditions are refered 'tf.'q'f in this Annex.. .

1 Tintomecric mechod

| Tois mathod vas deveioped and described by Edson and subsequently improved. The

- mecessary equipment is availsble commercially in the forw of a field kitl. ' Besides the

. devices for blood sampling (sterile lancets, cotton wool, ethamol). .~ = .
‘1.1 Principle of the method - . - .

The principle of the mathod is the messresenc of the change of pH in & resccion

). m.xtute. - The blood cholinasterase hydrolyzes acetylcholine, liberating scecic seid. The

-rate of this reaction (and thus the ¢niyme ‘activity of the known amount of blood) is med .
' by the range of colour change of an indicator (bromothymoi blus) present in the solution. A '
. -mixture of blood, indicator and acetyicholine perchfbrate is prepared and alloved to stamnd -
~ ~ for a fixed tine depending on the temperaturs. The change in colour produced by change in pi
_is macched sgainst the colours on & comparator disc.: . . . . LT




ghibition for a. given. operator.
_ormal {proportionate inhibition

", As blood cholxnesterase act:vx:y varies
:e-exposure value is an important prerequ131

fran person to persoa, :he dererm;natzon of a

te to assess later the degree of cholxnencerese :
It is the proporticnate reduction of activity from the’

) for the 1nd1v1aual that is’ 1mnortan: ra:her than the--Fﬁ

umarxcal value for the :est. _

“ 3 Advancgges and dzsadvantages of the method . - ___:_-fQ _:fi-=hjru_,g .

ncroduce considerabie- errors.
sm#il amount of blood.

‘elat1vely low accuracy._

'1;4.' Interorecatlon of results
Every reductron 0

*epeaC1ng the decermxnatxcn.

"The rollow1ng are
jsu:vexllance of opera:ors.

Slx' t-moderate (abou

. to the above, supervisors

'rndzvznually in

errors rectified. At the
- for the. followzng week.

" usyally either a serious.

_rccntznue to. have cantacs weth

"cxreums:anees of applxcatlon,
. the man., In the latger case,

The mechod is. srnple and requxres liztle:. skxll although 1naccura:e pxpertlng m:y

It is suitable for messuring activity in a.large. number : of‘Slnples.
‘“he greatest. dzsadvantage is drffxculty in preparxng g o

.appllcarron of 1nsee:1c1dea in publxc health programnes)

of accxvz:y 1n :he regxon of 252 or mere should be confxraed by

the guxdelxnes on how to make use of the resul:s in che weekly

']Slxgh: (about 12. SZ) 1nh1b1tlon. (a) If" observed 1n 1nd1v1dual workers chxs

normai fluctuation 1o activity: or ivheren
‘one or several squads,-field superv1sors s
to precau:ronary measures.__.ﬁ._ ;-

t 251) 1nh1b1t1on. (a) If observed in ‘an 1nd1v1dua1 work

_ ‘should be warned about the precautionary
" application and handlxng the concentrate (e.g. fxllxug the: tank} ‘should be agarn

.T_demonstrated to him'in the field.. .

fa*xlxtxes in the field and after work showers are adequarely used._q;u-

~;Hoderate-nronounced (about 3? 52
order. tG find out the most’ lxkely reason leadzng to- over—exposure._

‘operator’s’ technzque 'should. be closely: ‘watched in the field for- this ‘purpose and 1

-Pronounced (abOut 502) 1nh1b1tron.- Thxs should occur only exceprzcna-'y andrc&trng
.'contznuous carelensneas of 2 lesser degree over sevetal week: '

- withdrawn. from applzcatxon {and any other exposur@ ‘o &nseccxc de}
_act;vz:y retu:ns to. ncrnal. Thxa may sounrzmea take more” '

S '-If the ‘same eperacor shnws pronounced (502} deprensron on & see@nd
--Lndxcate an insbility to. follow instructiocns and. he. TRY - rhereﬁmxe be an"uﬁ

The gux&ellnes set out abnve have ca te anrerprete& after € _1ng in

a:eocxaced thh :he pro]ect far am upxnzon on hxe fu;ure werk scneduleo.ﬁ:,~ -

The equipment is inexpensive and the method: requires.. _nly a

004 - Coz-free reagen:s, and a.

(wzch parthular reference ta resxdual Lndoor

t variations of the method. . (b) If_o
hould be. advxsed to enforee be:rer”adherenc _

measures £o be obaerved' the. proper way:

(b) 1f observed in one or several :squads,: 1u.add

should ensure that personal hygiene measures xneludf* ashx

) 1nhzb1txon. Each case’ should be anestxgat

same tlme he should be grven a. l1ghter applxcatlon“

error. in technxque or nonadherence co xnsc.

1naec:1clde in’ ‘this :ype of wamk

‘the’ frequency of exposure, and aﬂy compiaint
the man should always be. referred to- the med ca_J_lT




